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Abstract
Forested landscapes support a diversity of ecological processes and organisms having direct value to society.

Assessments placing monetary value on forest processes and organisms can help inform management actions affecting
these ecosystem services. The temperate rain forest ecoregion along the west coast of North America is home to five
species of Pacific salmon Oncorhynchus spp. that support subsistence, personal-use, sport, and commercial fisheries.
This study aimed to quantify the number and monetary value of commercially caught Pacific salmon originating from
Alaska's Tongass and Chugach national forests, two adjacent national forests containing some of the world's largest
remaining tracts of intact temperate rain forest. The proportion of commercially harvested wild Pacific salmon origi-
nating from streams and lakes within national forest boundaries was estimated by subtracting hatchery salmon and
salmon originating outside national forest areas from the total commercial catch. The Tongass and Chugach national
forests were major contributors to the overall number and value of commercially caught Pacific salmon in southeast-
ern and southcentral Alaska. From 2007 to 2016 these national forests contributed an average of 48 million Pacific
salmon annually to commercial fisheries, with a dockside value averaging US$88 million (inflation adjusted to the
base year 2017). These “forest fish” represented 25% of Alaska's commercial Pacific salmon catch for this time per-
iod and 16% of the total commercial value. These findings emphasize the importance of Alaska's forest rivers and
lakes for sustaining Pacific salmon and can contribute to discussions about alternative land management strategies
that might impact Pacific salmon populations and associated commercial salmon fisheries.

Forest lands support multiple ecological processes and
diverse assemblages of organisms that have direct and
indirect value to society (Godoy and Bawa 1993; de Groot
et al. 2002; Penaluna et al. 2017). Clean water, clean air,
carbon sequestration, animal viewing, hiking, hunting,
and fishing are just a few of the services that forests pro-
vide (Brown et al. 2007). These goods and services are

frequently considered to be “free” (de Groot et al. 2002).
Indeed, services such as clean water and air can be pro-
vided at essentially no cost by functioning forests. How-
ever, degradation of forests may diminish the capacity of
these ecosystems to provide desired services, which can
result in negative impacts to society (Stanturf et al. 2014).
For example, deforestation of the Amazon has been
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thought to contribute to reduced precipitation (Malhi et
al. 2008; Zemp et al. 2017) and associated water shortages
in Brazilian cities (Malhi et al. 2008). In our current soci-
ety, where decisions are frequently driven by economic
pressures, managing forest lands to support diverse values
can be informed by quantifying the monetary value of
these “free” goods and services (Norberg 1999; Knowler
et al. 2003).

Pacific salmon Oncorhynchus spp. are a good example
of organisms that provide direct services to humans in the
form of food but that have also been adversely affected by
forest management practices (Everest and Meehan 1981;
Nehlsen et al. 1991; Lichatowich 2001). The Pacific North-
west of the United States once supported the largest Paci-
fic salmon runs and associated fisheries in the world
(National Research Council 1996; Gustafson et al. 2007).
However, within a century of European colonization
many of these runs were critically imperiled, due in part
to logging activities that deteriorated freshwater spawning
and rearing habitat (Lichatowich 2001; Lackey 2003). This
legacy of forest management—combined with dam con-
struction, overharvest, mining, and urbanization—has
resulted in billions spent on hatcheries and other restora-
tion actions aimed at maintaining recreational, commer-
cial, and subsistence fisheries that were once provided by
intact ecosystems (Levin et al. 2001; Lackey et al. 2006).
Both the United States and Canada now have policies and
laws in place to protect wild Pacific salmon, such as
requirements for tree buffers along streams and water
quality standards (Budd et al. 1987; Richardson et al.
2012). Nevertheless, strong economic pressures still exist
that may be at odds with maintaining healthy Pacific sal-
mon habitat, such as intensive timber harvest, mining, and
urbanization. Weighing the economic costs and benefits of
these activities requires accounting for the value of forest
resources—such as Pacific salmon—that might be nega-
tively impacted by development or resource extraction.

Perhaps the largest and most productive “salmon for-
ests” in the world are in Alaska (Baker et al. 1996;
Halupka et al. 2000). The Tongass and Chugach national
forests in southeastern and southcentral Alaska (Figure 1)
represent some of the largest tracts of intact rain forest in
the world (Orians and Schoen 2017), and these forests
support productive Pacific salmon fisheries. In southeast-
ern Alaska, for instance, commercial fishing and seafood
processing is the largest private-sector industry, accounting
for 15% of regional employment (McDowell Group 2017).
Many of the ocean-caught Pacific salmon that support the
fishing industry likely began their lives in forest streams
that drain the Tongass and Chugach national forests. Like
other forests, these forests—particularly the Tongass—
have historically been valued for timber production
(Durbin 1999). However, given the importance of Pacific
salmon fisheries to Alaska's economy and culture,

understanding and quantifying the economic value of sal-
mon that originate from the Tongass and Chugach
national forests is also critical (Gillespie et al. 2018).

Our goal was to quantify the monetary value of com-
mercially harvested Pacific salmon from Alaska's national
forest lands. Specifically, this study addressed three
questions:

1. How many commercially caught Pacific salmon in
southeastern and southcentral Alaska originate from
lakes, rivers, and streams in the Tongass and Chugach
national forests?

2. What is the monetary value of these “forest fish” to
commercial fisheries?

3. What proportion of Alaska's commercial Pacific sal-
mon harvest originates from Alaska national forest
lands?

This information can be used to weigh management deci-
sions that may adversely impact Pacific salmon, as well as
those management actions (e.g., habitat restoration) aimed
at improving habitat and restoring functions critical to
freshwater salmon productivity. While subsistence, sport,
and personal-use fisheries are not included here, estimating
the monetary value of commercial fisheries is an important
first step towards a more comprehensive socioeconomic
valuation of national forests for fisheries production.

METHODS
Study areas.— The Tongass and Chugach national for-

ests are the first and second largest national forests in the
United States, with a total area of approximately 97,000
km2 (Figure 1). The Tongass National Forest covers most
of southeastern Alaska and the Alexander Archipelago
(69,000 km2). The Chugach National Forest (28,000 km2)
covers the Copper River delta, Prince William Sound, and
part of the Kenai Peninsula. Most of the Tongass and
Chugach national forests lie within the temperate rain
forest ecoregion and have high levels of precipitation
(1,500–5,000 mm on the Tongass and 500–6,000 mm on
the Chugach; University of Alaska Fairbanks 2015). This
precipitation feeds into streams, rivers, and lakes, support-
ing five species of commercially important Pacific salmon:
Chinook Salmon Oncorhynchus tshawytscha, Coho Salmon
O. kisutch, Sockeye Salmon O. nerka, Pink Salmon O. gor-
buscha, and Chum Salmon O. keta.

The marine environments adjacent to the Tongass and
Chugach national forests support lucrative commercial
Pacific salmon fisheries. From 2007 to 2016, the total
commercial Pacific salmon harvest from the Commercial
Salmon Management Areas adjacent to the Tongass
National Forest (Southeast Region) and Chugach
National Forest (primarily Prince William Sound)
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generally surpassed 100 million fish per year, with an
annual value surpassing US$225 million (Conrad and
Gray 2017; Russell et al. 2017). The Pacific salmon caught
in these fisheries, however, do not all originate from
national forest lands, and depending on the species and
region, a large proportion of the fish may originate either
from hatcheries or from lands outside Alaska's national
forest boundaries. For instance, there are 21 hatchery
facilities adjacent to the Tongass and Chugach national
forests (Stopha 2017), which produce large numbers of
Pacific salmon—primarily Chum Salmon and Pink Sal-
mon—that are harvested in commercial fisheries.

Value assessment approach.—A simple set of calcula-
tions was made to estimate the number and monetary
value of Pacific salmon originating from the Tongass and
Chugach national forests that are harvested in commercial
Pacific salmon fisheries. We define “originating from” as
those Pacific salmon that emerged from stream gravels
within Tongass or Chugach National Forest boundaries.

Our approach began by obtaining estimates of the total
annual commercial Pacific salmon harvest (TotalHarvest)
from Commercial Fishing Management Areas adjacent to
national forest lands (see Figures 1, 2). These values were
then corrected to remove Pacific salmon not originating
from either the Tongass or Chugach national forests, as
follows:

ForestFishi ¼ TotalHarvesti
� 1� PropHatcheryi þ PropOutsideið Þ½ � (1)

where ForestFishi represents the number of Pacific sal-
mon of species i originating from national forest lands,
PropHatcheryi is the proportion of Alaska hatchery-pro-
duced Pacific salmon in the commercial harvest, and
PropOutsidei is the proportion of Pacific salmon that
originate from streams, rivers, and hatcheries outside
Alaska national forest lands. Once the number of Pacific
salmon originating from Alaska's national forest lands

FIGURE 1. Map for the Tongass National Forest and Chugach National Forest (land area indicated in white with black border) and adjacent
Alaska Department of Fish and Game Commercial Salmon Management Areas.
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(ForestFishi) was estimated based on the geographic
region, this value was converted to U.S. dollars by multi-
plying fish numbers by the average weight of each Pacific
salmon species and the associated average ex-vessel price
(i.e., dockside value) from Alaska Department of Fish
and Game (ADFG) data (gross harvest number, weight,
and value by species and harvest area; ADFG 2007–
2016b). Average price per pound for fish was
subsequently adjusted for inflation over time using the
consumer price index averaged for U.S. cities (U.S. Depart-
ment of Labor 2017) using January 2017 as the standard
base.

Applying the approach.—We obtained commercial Paci-
fic salmon harvest numbers for 2007–2016 for Commercial
Salmon Management Areas adjacent to the Tongass and
Chugach national forests from the ADFG statewide elec-
tronic fish ticket database (ADFG 2018a). For the Ton-
gass National Forest, this comprised the Southeast
Region, specifically the Yakutat Commercial Salmon
Management Area and Southeastern Commercial Salmon
Management Area (Figure 1). For the Chugach National
Forest, this comprised the Central Region, specifically the
Prince William Sound Commercial Salmon Management
Area and a small portion (<10%) of the Cook Inlet Com-
mercial Salmon Management Area, including the upper
portion of Turnagain Arm west of Anchorage and a por-
tion of the Kenai River draining into Cook Inlet (see Fig-
ure 1; Supplement A available in the online version of the
article). In general, national forest boundaries and Com-
mercial Salmon Management Areas closely overlapped
(Figure 1). We then adjusted commercial Pacific salmon
harvest numbers (TotalCatchi) for these management areas
using equation (1).

The proportion of the commercial Pacific salmon har-
vest that was of hatchery origin (PropHatcheryi) was
determined from queries of ADFG databases with

interpretation by ADFG fish biologists for 2006–2017 and
other relevant references (Mark Stopha, Assistant Coordi-
nator, Private Nonprofit Hatchery Program; Table 1; Sup-
plement B available in the online version of the article).
Most Alaska hatcheries thermally mark, chemically mark,
or coded-wire-tag juvenile fish (ADFG 2007–2016a; see
also Volk et al. 1999) as a means for ADFG to apportion
hatchery harvest by origin. Estimates of commercially har-
vested, hatchery-origin fish were used in the calculation of
nonforest fish for Chinook, Coho, Sockeye, Pink, and
Chum salmons. Hatchery proportions included Pacific sal-
mon harvested for hatchery brood stock and cost recovery
(i.e., Pacific salmon harvested to pay for hatchery opera-
tions), as well as commercial common property fishery
harvests.

The proportion of Pacific salmon that originated out-
side of national forest lands (PropOutsidei; Table 1) was
estimated via two different approaches. In the Central
Region (Prince William Sound and a portion of the Cook
Inlet subregions), the proportion of Pacific salmon that
did not originate from the Chugach National Forest was
evaluated using the Alaska Anadromous Waters Catalog
(AWC; Johnson and Blossom 2017; ADFG 2018b). We
used the AWC to calculate the proportion of documented
spawning habitat located outside Chugach National For-
est boundaries. It was assumed that the proportion of
spawning habitat outside of Chugach National Forest
lands represented the fraction of Pacific salmon harvested
from nearby fisheries that did not originate from neighbor-
ing national forest lands. It is important to note this
approach assumes that all documented Pacific salmon
streams produce the same number of salmon per unit dis-
tance of cataloged spawning habitat; we assumed this to
be a reasonable assumption when averaging across the
entire region. For the Southeast Region (Southeastern and
Yakutat subregions), calculations using the AWC were not
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FIGURE 2. Total commercial harvest of Pacific salmon off shore from (A) the Tongass National Forest (Southeast Region Commercial Management
Area, including Yakutat subregion) and (B) the Chugach National Forest (Prince William Sound subregion plus the Copper River and a portion of
upper Cook Inlet).

4 JOHNSON ETAL.



TABLE 1. Estimates of the average percent and range of Pacific salmon caught in commercial fisheries from 2007 to 2016 that did not originate from
the Tongass National Forest (within Southeast Region) or Chugach National Forest (within Central Region). Estimates include Pacific salmon from
hatcheries and Pacific salmon originating from lands outside Tongass and Chugach National Forest boundaries. Ranges represent the minimum and
maximum estimates for the 10-year period. Data is summarized from Alaska Department of Fish and Game reports and personal communication (see
Methods for details).

Species and
Commercial Salmon
Management Area

Average percent
fish from
Alaska

hatcheries
(range)

Average percent fish
from Washington,
Oregon, Canada, or
outside national forest

lands (range)
References and personal contacts for sources of
Alaska Department of Fish and Game data

Chinook Salmon
Southeast Region 29 (16–42) 67 (55–80) Hatchery data (Mark Stopha); Southeast Region

forest fish (Peterson et al. 2017); Yakutat area
(Nicole Zeiser); transboundary river information
(Pacific Salmon Commission 2017); Glacier Bay
(Dave Harris); Chilkat River (Richard Chapell)

Central Region 0 (no range) 93 (86–97) Prince William Sound Region and Copper River
contribution (Stormy Haught); Cook Inlet
contribution (Mark Willette)

Sockeye Salmon
Southeast Region 17 (10–28) 60 (47–66) Hatchery data (Mark Stopha); Yakutat area

(Nicole Zeiser); transboundary river information
(Pacific Salmon Commission 2017, Steve Heinl,
Troy Thynes, Julie Bednarski); Glacier Bay (Dave
Harris); Taku, Chilkoot, Chilkat (Steve Heinl)

Central Region 44 (35–65) 25 (12–33) Prince William Sound and Copper River
contribution (Stormy Haught); Cook Inlet
contribution (Mark Willette)

Coho Salmon
Southeast Region 31 (24–39) 2 (1–5) Hatchery data (Mark Stopha); Yakutat area

(Nicole Zeiser); transboundary river information
(Pacific Salmon Commission 2017); Glacier Bay
(Dave Harris)

Central Region 23 (3–39) 16 (13–18) Prince William Sound and Copper River
contribution (Stormy Haught); Cook Inlet
contribution (Mark Willette)

Pink Salmon
Southeast Region 3 (1–6) 2 (0–6) Hatchery data (Mark Stopha); Yakutat area

(Nicole Zeiser); transboundary river information
(Pacific Salmon Commission 2017); Glacier Bay
(Dave Harris); Taku, Chilkoot, Chilkat (Steve
Heinl)

Central Region 87 (74–97) 1 (0–3) Prince William Sound and Copper River
contribution (Stormy Haught); Cook Inlet
contribution (Mark Willette)

Chum Salmon
Southeast Region 84 (78–91) 1 (0–1) Hatchery data (Mark Stopha); Yakutat area

(Nicole Zeiser); transboundary river information
(Pacific Salmon Commission 2017); Glacier Bay
(Dave Harris); Taku, Chilkoot, Chilkat (Steve
Heinl)

Central Region 94 (83–97) 1 (0–1) Prince William Sound and Copper River
contribution (Stormy Haught); Cook Inlet
contribution (Mark Willette)
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feasible for two reasons. First, much of the spawning habi-
tat lies in large transboundary rivers in Canada and, thus,
is not included in the AWC (Alsek, Stikine, and Taku riv-
ers). Second, significant proportions (>50%) of Chinook
Salmon harvested in the Southeast Region originate from
Oregon, Washington, or southern British Columbia (Peter-
son et al. 2017). Rather than using the AWC, in the South-
east Region PropOutsidei was based on expert opinion
from local ADFG fisheries biologists. Making these esti-
mates required combining harvest information and expert
opinion from numerous fishing districts and subdistricts
across southeastern Alaska. These PropOutsidei estimates
accounted for Pacific salmon originating from a variety of
non-national-forest lands, including the following: (1) Gla-
cier Bay and Wrangell–St. Elias national parks, (2) trans-
boundary rivers that originate in Canada (Alsek, Stikine,
and Taku rivers), and (3) Pacific salmon from outside the
region (Oregon, Washington, and southern British Colum-
bia) that may have returned to natal streams had they not
been intercepted by Alaskan fisheries. All PropOutsidei and
PropHatcheryi values for 2007–2016 are reported in Sup-
plement B, and the assumptions underlying these propor-
tions are detailed in Supplement A.

To understand how uncertainty in PropOutsidei and
PropHatcheryi might influence our estimates, we con-
ducted an uncertainty analysis (Manly 2007). To do this
we assumed that the true value for each proportion was
plus or minus 10% of the estimated value. For example,
in 2016 we estimated that 64% of Sockeye Salmon caught
in southeastern Alaska were progeny of fish that spawned
outside of national forest lands, with an associated uncer-
tainty range of 54–74%. When proportions were less than
10% or greater than 90%, the uncertainty range was
capped at 0% and 100%, respectively. These ranges repre-
sent the general magnitude of uncertainty we expected in
our proportions (which in some cases were coarse) and,
thus, provided a reasonable assessment of how this uncer-
tainty affects our estimates. We used these ranges to calcu-
late 1,000 separate estimates of the total number and
monetary value of Pacific salmon from national forest
lands, whereby we randomly selected values of PropOut-
sidei and PropHatcheryi within the specified range assum-
ing a uniform distribution. We used these 1,000 separate
estimates to create uncertainty ranges for the total number
and monetary value of Pacific salmon from the Tongass
and Chugach national forests. Reported uncertainty values
represent the 2.5 and 97.5 percentile values of the 1,000
estimates (i.e., 95% of the 1,000 estimates of fish number
and value lie within between these values).

RESULTS
Total Pacific salmon harvests from Commercial Salmon

Management Areas adjacent to the national forest lands

totaled nearly 110 million fish annually, from 2007 to
2016 (Figure 2). During the 10-year study period, >70% of
the harvest was Pink Salmon in both regions. Of the
remaining Pacific salmon, on average, <20% was Chum
Salmon (19% from Southeast Region, 5% from Prince
William Sound subregion), <5% was Coho Salmon, <5%
was Sockeye Salmon, and <1% was Chinook Salmon.

For the 10-year study period, the Tongass and Chugach
national forests contributed, on average, approximately
44% of the Pacific salmon harvested from these Commer-
cial Salmon Management Areas. From 2007 to 2016, an
average of 48 million Pacific salmon originating (i.e.,
emerged as fry) from the Tongass and Chugach national
forests were caught annually in Alaskan commercial Paci-
fic salmon fisheries (Figure 3A; see Supplement B). In our
uncertainty analysis, average forest contributions to com-
mercial fisheries ranged between 35 to 53 million Pacific
salmon annually for the 10-year study period, or approxi-
mately ±25% of our reported value (assuming 10% uncer-
tainty in value of the proportions used to calculate our
estimate; see Supplement C available in the online version
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of the article for annual values of uncertainty for 2007–
2016). On average, these Pacific salmon had a dockside
value of $88 million (Figure 3B), with an average annual
uncertainty range of $63 to $98 million for the 10-year
study period (Supplement C). Compared to the statewide
commercial Pacific salmon harvest for 2007 to 2016, these
“forest fish” represented, on average, approximately 25%
of Alaska's total commercial Pacific salmon harvest num-
ber and 16% of the total value.

There were significant differences in the commercial
harvest and value of Pacific salmon originating from the
Tongass and Chugach national forests (Figure 3).
Although the total commercial harvest in marine environ-
ments adjacent to the Tongass and Chugach national for-
ests was similar (Figure 2), a much greater proportion of
regional commercial Pacific salmon harvests originated
from the Tongass National Forest than from the Chugach
National Forest (75% average versus 13% average, respec-
tively; Figure 4). This discrepancy was largely due to dif-
ferences in the percentage of hatchery fish in the
commercial harvests (Figure 4). On average for the 10-
year study period, hatchery fish represented 21% of the
commercial harvest in the Southeast Region (adjacent to
the Tongass National Forest) but 84% of the commercial
Pacific salmon harvest in the Prince William Sound subre-
gion adjacent to the Chugach National Forest.

Although there was substantial year-to-year variation
in the amount of Pacific salmon originating from the Ton-
gass and Chugach national forests (Figure 3A), Pink Sal-
mon were—by far—the most numerically dominant
“forest fish” comprising the commercial Pacific salmon
harvest (Figure 5). On average, Pink Salmon represented
approximately 91% (37 million) and 83% (6.4 million) of
the total commercial harvests from the Tongass and Chu-
gach national forests, respectively. For the Tongass

National Forest, Chum Salmon averaged 3% (1.6 million),
Coho Salmon averaged 4% (11.8 million), Sockeye Salmon
averaged <1% (276,000), and Chinook Salmon represented
<0.1% (13,000) of commercial harvests. On the Chugach
National Forest, Sockeye Salmon represented nearly 15%
(922,000) of the commercial harvest, Coho Salmon aver-
aged 4% (245,000), Chum Salmon averaged 2% (157,000),
and Chinook Salmon averaged 0.01% (1,000).

From 2007 to 2016, the average Pacific salmon com-
mercial value (in U.S. dollars) ranged from a low of $0.31
per pound for Tongass National Forest Pink Salmon to a
high of $5.50 per pound for Chugach National Forest
Chinook Salmon (Figure 6). Average price per pound of
both Chum Salmon and Coho Salmon was higher for fish
from the Tongass National Forest than for those from the
Chugach National Forest ($0.65 versus $0.60 and $1.23
versus $1.07, respectively). Average price per pound of
Pink, Sockeye, and Chinook salmons was higher for fish
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FIGURE 4. Pie charts showing the origin of Pacific salmon caught off
shore from (A) the Tongass National Forest (Southeast Region) and (B)
the Chugach National Forest (Prince William Sound subregion).
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from the Chugach National Forest than for those from
the Tongass National Forest ($0.33 versus $0.31, $1.90
versus $1.34, $5.50 versus $4.00, respectively).

Pink Salmon originating from the Tongass National
Forest, averaging $42 million annually for the study per-
iod, had the greatest overall value. Sockeye Salmon, aver-
aging $10.5 million annually, had the highest total value
on the Chugach National Forest (Figure 7). On the Ton-
gass National Forest, the value of Chum, Coho, Sockeye,
and Chinook salmons averaged $8.8 million, $14.8 mil-
lion, $2.2 million, and $676,000, respectively, during the
10-year study period. On the Chugach National Forest,
the value of Pink, Chum, Coho, and Chinook salmons
averaged $6.2 million, $694,000, $2.3 million, and
$107,000, respectively.

DISCUSSION
Using 2007 to 2016 existing fisheries data, we estimated

the monetary value of Alaska's national forest lands to
commercial Pacific salmon fisheries. We found that the
Tongass and Chugach national forests—the largest
national forests in the United States—were major contrib-
utors to the overall number and value of commercially
caught Pacific salmon in southeastern and southcentral
Alaska. In turn, these commercial fisheries are significant
contributors to community well-being and the regional
economy (e.g., Smith and Clay 2010; TCW Economics
2010; ASMI 2011; Gillespie et al. 2018). Alaska typically
accounts for 12–15% of the global supply of Pacific sal-
mon (ASMI 2011), and the Tongass and Chugach
national forests, with a land area less than 100,000 km2,
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contributed an estimated 25% of the state's commercial
Pacific salmon harvest. These findings further emphasize
the importance of forest rivers and lakes for sustaining
healthy fisheries (Goulding 1980; Naiman et al. 2000;
Tanentzap et al. 2014).

Our estimates of the value of Pacific salmon from the
Tongass and Chugach national forests can contribute to
discussions about alternative land management strategies
that might adversely impact salmon populations and asso-
ciated commercial fisheries (e.g., road building, mining,
and logging), as well as those management strategies
aimed at improving forest conditions for Pacific salmon
(e.g., habitat restoration). Moreover, our estimates provide
the basis for a more inclusive evaluation of the socioeco-
nomic value of Pacific salmon from forests that include
sport, personal-use, and subsistence fisheries, as well as the
indirect value of these fish to local communities.

Our analysis showed that Pink Salmon and Sockeye
Salmon were the highest-commercial-value Pacific salmon
species originating from forest lands on the Tongass
National Forest and Chugach National Forest, respec-
tively. The high value of Pink Salmon from the Tongass
National Forest resulted from their numerical abundance.
Despite their small size and lower price per pound, Pink
Salmon were over an order of magnitude more abundant
in the commercial catch than any other Pacific salmon
species. Relative to Chinook Salmon, for instance, Pink
Salmon were one-quarter the size, one-third the value, but
100 times more numerous. Pink Salmon also dominated
commercial Pacific salmon harvests from the Chugach
National Forest during the 10-year study period; however,
Sockeye Salmon had a higher overall value due to the
greater weight and higher price per pound of Sockeye Sal-
mon relative to Pink Salmon (10-year average of $0.33
versus $1.90 per pound). Nevertheless, Pink Salmon were
still the highest-value Pacific salmon derived from both
national forests combined because of the total weight of
the catch. That said, it is important to acknowledge that
Chinook, Sockeye, and Coho salmons are more important
for sport, subsistence, and personal-use fisheries (e.g., Jen-
nings et al. 2007; Conitz 2008) because they are preferred
and targeted by these user groups.

This study helped to clarify the magnitude of hatchery
Pacific salmon harvests adjacent to national forest lands,
particularly in the commercial fishing region adjacent to the
Chugach National Forest, where hatchery fish comprised,
on average, over 84% of the commercial harvest (versus
21% adjacent to the Tongass National Forest) for the study
period. Hatcheries were established in the 1970s to rehabili-
tate depleted Pacific salmon fisheries. That said, concerns
about hatchery effects on wild Pacific salmon populations
are rising, warranting further review of multiple ecological
and genetic interactions associated with hatcheries (Even-
son et al. 2018). The concerns include the impacts of

hatchery strays on wild stock population structure and pro-
ductivity (Gorman et al. 2018), competition between hatch-
ery- and wild-origin juvenile Pacific salmon and resulting
density-dependent effects (Holt et al. 2008; Ruggerone et al.
2012; Lewis et al. 2015; Sergeant et al. 2017), and complica-
tions for wild-stock fisheries management (Evenson et al.
2018). Despite concerns about the potential effects of hatch-
ery fish on wild fish, from a commercial fishery perspective,
hatchery and wild fish are generally indistinguishable and
thus have the same monetary value.

Despite their value, Pacific salmon are susceptible to
the economic pressures of resource extraction (e.g., log-
ging, mining; Beschta et al. 1987; Baker and McLelland
2003; Crone 2005; Scannell 2012) and development (e.g.,
dam construction, urbanization; Taylor 2002). These activ-
ities have contributed to the loss of populations of Atlan-
tic Salmon Salmo salar across most of their historic range,
as well as dramatic declines in Pacific salmon—particu-
larly in the contiguous USA (California, Oregon, and
Washington) (Nehlsen et al. 1991; Lichatowich 2001;
Montgomery 2003). Although Alaskan Pacific salmon
populations remain relatively healthy, these populations
are susceptible to the same set of factors that have led to
declines in other regions (Schoen et al. 2017). Moreover,
these populations will have to contend with rapid environ-
mental changes associated with climate change, which
may negatively impact the capacity for forest streams to
sustain Pacific salmon via a variety of mechanisms (Bryant
2009; Shanley and Albert 2014; Sergeant et al. 2017; Sloat
et al. 2017). Our findings illustrate that reductions in the
capacity of forest streams to produce Pacific salmon could
have consequences for commercial fisheries, as well as the
regional economy.

We acknowledge that assessing the number and value
of Pacific salmon from national forests to commercial sal-
mon fisheries required making numerous assumptions
about the proportion of hatchery-origin fish, as well as fish
that emerged from streams outside national forest bound-
aries. Our analysis would no doubt benefit from a more
robust examination of these assumptions. In particular,
better evaluation of the proportion of Pacific salmon har-
vests that did not originate from national forest lands
(PropOutsidei) would improve our estimates. Nevertheless,
our uncertainty analysis suggested that even relatively sub-
stantial changes to these proportions (±10%) do not dra-
matically modify our overall findings. Moreover, because
our analysis was restricted to Pacific salmon that origi-
nated—i.e., emerged from the gravel as fry—on national
forest lands, our estimates of Pacific salmon number and
value from national forests to the commercial fishery
could be considered conservative. Our estimates do not
account for the numerous pathways by which forests sup-
port Pacific salmon. For instance, Pacific salmon fry that
emerge upstream of national forest lands (e.g., in
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transboundary rivers and large watersheds like the Copper
River) will migrate downstream and may utilize rivers,
lakes, and estuaries within national forest boundaries for
rearing (e.g., Murphy et al. 1997). Streams and rivers in
southeastern and southcentral Alaska also contribute mas-
sive fluxes of nutrients, organic matter, and organisms to
the marine environment that may support ocean Pacific
salmon productivity via numerous energetic pathways
(Tanentzap et al. 2014; O'Neel et al. 2015; Whitney et al.
2018). Finally, and perhaps most importantly, our study
does not account for subsistence, personal-use, and sport
fisheries, which are extremely valuable to local communi-
ties, the regional economy, and the Alaskan way of life
(TWC Economics 2010).

Management Implications and Conclusions
These analyses can be updated into the future to track

changes in the number and value of forest salmon caught
in the commercial fishery. In turn, this information can be
used to communicate the value of Alaska's national forests
for fish production and can contribute to discussions about
management decisions that might influence the capacity of
these forests to sustain Pacific salmon in the future. Fur-
thermore, this study provides a starting point for more
extensive analyses of salmon production from Alaska's
national forest lands. Next steps could include further
assessment of the value of sport, personal-use, and subsis-
tence fisheries as well as the nonmonetary value of Pacific
salmon to communities and culture. Additional research is
needed to understand the mechanistic pathways by which
forests support Pacific salmon production. In particular,
food web studies are needed that illuminate the flows of
energy and nutrients from forests to fish (e.g., Wipfli and
Baxter 2010; Tanentzap et al. 2014; Rine et al. 2016). For
example, in an Amazonian river, Correa and Winemiller
(2014) found that both forest plant material and insects
from the forest canopy were major contributors to fish
diets. By understanding how forest streams support fish
production, a value can be placed on the intermediate
ecosystem goods and services (Boyd and Banzhaf 2007),
such as aquatic macroinvertebrate diversity (Daniels et al.
2019), that are important for sustaining forest fishes.

We illustrate that Pacific salmon that originate from
Alaska's national forests represent a substantial proportion
of the number and value of Pacific salmon harvested in
regional commercial fisheries. The Alaska salmon industry
harvests enough Pacific salmon to feed every human on
the globe at least one salmon meal per year (McDowell
Group 2017), and our analysis suggests that for the 2007–
2016 study period the Tongass and Chugach national for-
ests contributed to at least 25% of this harvest. Although
Pacific salmon populations are currently relatively healthy
in Alaska, the forests that contribute to Pacific salmon
production encounter the same threats that have led to the

decline of Pacific salmon populations in other regions
(e.g., habitat destruction and damming, mining, hatchery
interactions, overharvest; Schoen et al. 2017). Moreover,
ongoing climate change has the potential to significantly
affect freshwater and saltwater habitats and associated
Pacific salmon populations (Mueter et al. 2002; Bryant
2009; Brander 2010; Johnson et al. 2019). Maintaining the
capacity for these and other forests to support healthy
Pacific salmon will require adaptive learning and preserv-
ing the processes that create habitat complexity, including
natural disturbances such as floods and landslides (Reeves
et al. 1995; Johnson et al. 2000; Benda et al. 2003, 2004;
Miller and Burnett 2008), factors promoting a diversity of
Pacific salmon species and life histories that may be neces-
sary to maintain productive and adaptive Pacific salmon
populations in a changing world (Schindler et al. 2003;
Moore et al. 2010; Schoen et al. 2017).
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Abstract:

 

We outline a view of how road networks interact with stream networks at the landscape scale and,
based on examples from recent and current research, illustrate how these interactions might affect biological
and ecological processes in stream and riparian systems. At the landscape scale, certain definable geometric
interactions involving peak flows ( floods) and debris flows (rapid movements of soil, sediment, and large
wood down steep stream channels) are influenced by the arrangement of the road network relative to the
stream network. Although disturbance patches are created by peak-flow and debris-flow disturbances in
mountain landscapes without roads, roads can alter the landscape distributions of the starting and stopping
points of debris flows, and they can alter the balance between the intensity of flood peaks and the stream net-
work’s resistance to change. We examined this conceptual model of interactions between road networks and
stream networks based on observations from a number of studies in the H. J. Andrews Experimental Forest,
Oregon (U.S.A.). Road networks appear to affect floods and debris flows and thus modify disturbance patch
dynamics in stream and riparian networks in mountain landscapes. We speculate that these changes may in-
fluence the rates and patterns of survival and recovery of disturbed patches in stream networks, affecting ec-
osystem resilience, and we outline an approach for detecting such effects based on a patch dynamics perspec-
tive. A field sampling scheme for detecting the magnitude of various road effects on stream and riparian
ecology could involve (1) landscape stratification of inherent stream network susceptibility to floods or de-
bris flows, (2) overlay of road and stream networks and creation of areas with various densities of road-
stream crossings, emphasizing midslope road-stream crossings, and (3) designations of expected high- and
low-impact stream segments based on numbers of upstream road-stream crossings where sampling of se-
lected biological variables would be conducted.

 

Efectos de Carreteras en la Hidrología, Geomorfología y Parches de Perturbación en Redes de Arroyos

 

Resumen:

 

Desglozamos una perspectiva sobre la interacción entre redes carreteras y redes de arroyos a es-
cala de paisaje e ilustramos como estas interacciones pueden afectar procesos biológicos y ecológicos en siste-
mas de arroyos y riparios en base a ejemplos que parten de investigaciones recientes y en proceso. A escala
de paisaje, ciertas interacciones geométricas definibles y que involucran flujos-pico (inundaciones) y flujos
de detritus (movimientos rápidos de suelo, sedimentos y piezas grandes de madera en canales con pendiente
pronunciada) son influenciadas por los arreglos de la red de carreteras en relación con la red de arroyos. A
pesar de que los parches de perturbación son creados por perturbaciones en los flujos-pico y en los flujos de
detritus en paisajes montañosos sin carreteras, las carreteras pueden alterar las distribuciones de puntos
de inicio y final de flujos de detritus en el paisaje y pueden alterar el balance entre la intensidad de los pi-
cos de inundación y la resistencia del arroyo al cambio. Examinamos este modelo conceptual de interac-
ciones entre la red de arroyos y la red de carreteras en base a observaciones de una cantidad de estudios del
Bosque Experimental Andrews, en Oregon. Las redes de carreteras aparentemente afectan las inundaciones y
los flujos de detritus, esto modifica la dinámica de los parches de perturbación en redes de arroyos y zonas ri-
parias de paisajes montañosos. Especulamos que estos cambios pueden influenciar las tasaa y patrones de
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supervivencia y recuperación de parches perturbados en redes de arroyos, afectando la resistencia del eco-
sistema y detallamos una aproximación para detectar estos efectos en base a una perspectiva de dinámica
de parches. Un esquema de muestre de campo para detectar la magnitud de varios efectos de las carreteras
en la ecología de arroyos y zonas riparias podría involucrar (1) la estratificación de la susceptibilidad inher-
ente de la red de arroyos a inundaciones o flujo de detritus en el paisaje, (2) la sobreposición de redes de ar-
royos y carreteras y la creación de cruces a mitad de la pendientes, y (3) la designación de segmentos espera-
dos de bajo y alto impacto donde se realicen muestreos de variables biológicas selectas en base a números de

 

cruces entre arroyos y carreteras que se encuentren arroyo arriba.

 

Introduction

 

Road networks have a great variety of effects on water-
sheds. Most existing studies of road effects on ecosys-
tems are fine in scale and focus on terrestrial ecosystems
(Forman & Alexander 1998). Landscape-scale studies of
roads have emphasized “zones of influence” of roads ex-
tending laterally into terrestrial ecosystems (e.g., For-
man & Deblinger, 2000). We offer a complementary ap-
proach that considers the effects of road networks on
stream and riparian networks. This perspective is based
on experience in steep mountain watersheds with high
precipitation, forest cover, and road networks con-
structed for forestry land use, but the principles may ap-
ply to other ecosystems.

Early work in geomorphology (Horton 1945; Leopold et
al. 1964) laid the groundwork for studies of network struc-
ture and associated hydrologic and geomorphic processes,
and recent studies (e.g., Montgomery & Dietrich 1988,
1992) explain aspects of complex natural stream channel
networks from elementary physical principles. Geomor-
phology studies in mountain stream networks, especially
along the Pacific coast of the United States, emphasize a
spatially and temporally explicit view of geomorphic pro-
cesses, exploiting the availability of digital elevation data
and capabilities of geographic information systems to ex-
amine landforms, streams, and geomorphic processes.

Stream networks collect episodic inputs of sediment
and wood, provided by landslides and other processes,
and transport this material episodically through a channel
network ( Jacobson 1995; Benda & Dunne 1997

 

a

 

, 1997

 

b

 

).
Over time, especially during floods, the physical features
of the stream—channels, bars, and floodplains—are cre-
ated and modified by interactions among sediment, water,
and wood (Lyons & Beschta 1983; Grant 1986; Wondzell
& Swanson 1999). Thus the patch dynamics of stream net-
works and riparian forests reflect the history of hydrologic
and geomorphic processes (Swanson et al. 1997; Benda et
al. 1998).

Two key processes—floods (peak flows) and debris
flows—have major influences on riparian vegetation
patch dynamics in mountain landscapes, but they pro-
duce somewhat different spatial patterns of disturbance
in stream and riparian networks. A peak streamflow
event is triggered by a pulse of water input from precipi-

tation and/or snowmelt routed through hillslopes and
channels to produce a flood wave. Because flood waves
are temporally continuous phenomena, peak flow
events must be defined arbitrarily from the hydrograph,
but the magnitude of each peak (its maximum height)
can be determined precisely by field observations or
stream gaging. Also, peak flows propagate downstream
great distances and have longitudinally extensive zones
of impact. Typically, a flood wave creates visibly dis-
turbed patches in the stream network only where its
damaging force exceeds local resistance to change; this
balance between flood wave force and local resistance is
influenced by several factors. Narrow bedrock zones or
areas where the stream has been “hardened” (e.g., by
roadfill) are less susceptible to disturbance, whereas
stream segments below bends or in widened reaches
have deposits of relatively fine sediment and colonizing
vegetation that are less resistant to modification by the
stream’s energy (Grant & Swanson 1995).

Debris flows are rapid movements of soil, sediment,
and organic matter (large wood) down steep stream
channels. Debris flows most commonly originate from
debris slides, which are rapid movements (velocities of
approximately 10 m per second) of soil, sediment, and
associated vegetation down hillslopes. In contrast to
peak flows, debris flows produce discrete tracks of
channel and riparian disturbance whose number and
density per unit area can be precisely estimated, but the
volumes of sediment moved may be difficult to measure
because (among other difficulties) they may be removed
by streamflow. Debris flow tracks can be mapped be-
cause they have distinct starting points, a relatively
clearly defined zone of primary impact, and an identifi-
able stopping point. Individual tracks may reach tens of
meters in width and several kilometers in length (Swan-
son et al. 1998; Snyder 2000; Nakamura et al. 2000). The
location and proximal cause of individual debris flows
also can be interpreted in the field, so they lend them-
selves to analyses of numbers, locations, and the types
of patches created in a stream network.

Flood peaks and debris flows are hydrologic and geo-
morphic processes with landscape-scale expressions in
the stream network that create aquatic and riparian
patch dynamics critical to stream ecosystems (Pringle et
al. 1988). The creation, destruction, and modification of
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stream geomorphic features such as channels, bars, and
floodplains are tightly coupled with biotic features in-
cluding riparian vegetation and lotic and benthic com-
munities (Pringle et al. 1988; Swanson et al. 1988; Gre-
gory et al. 1991). Stream organisms such as salmonids
may be tied to the historical disturbance pattern over
evolutionary time (Reeves et al. 1995), over multiple
generations of spawning at a given site (Geist & Dauble
1998), or even at the scale of an individual spawning
salmon (Montgomery et al. 1996). Infrequent, intense
flooding is believed to produce larger, more severely dis-
turbed stream and riparian patches than frequent, less
intense flooding (Gregory et al. 1991; Michener & Haeu-
ber 1998; Swanson et al. 1998). A reduction in severe,
infrequent floods (e.g., by reservoir operations) reduces
off-stream habitat for endangered fishes, whereas exper-
imental floods increase it (Schmidt et al. 1998; Pitlick &
Van Steeter 1998; Van Steeter & Pitlick 1998). In other
words, native stream organisms appear to be linked inte-
grally to the natural disturbance regime (sensu Reeves et
al. 1995; Swanson et al. 1997) and the natural stream-
flow regime (sensu Poff et al. 1997).

Road networks constructed for forest harvest in the
Pacific Northwest appear to have increased the magni-
tude and frequency of peak flows, debris slides, and de-
bris flows relative to those in areas that are fully forested
and fire-disturbed. Road construction is associated with
increased frequency of landslides and other forms of
erosion in steep forest landscapes (Swanson & Dyrness
1975; Nolan et al. 1995). A variety of mass movement
and fluvial processes have been noted along road net-
works after intense flooding in this landscape (Wemple
1998). Increases in peak discharges have been signifi-
cantly associated with forest harvest and road construc-
tion in both small experimental basins (

 

,

 

1 km

 

2

 

) and in
large basins (60–600 km

 

2

 

) over the past 4–6 decades
( Jones & Grant 1996; Thomas & Megahan 1998). The
causes of increased peak discharges are controversial,
but one of several possible mechanisms is that roads
have changed the routing of water from hillslopes to
streams (Montgomery 1994; Wemple et al. 1996).

We hypothesize that road network effects on flood
peaks and debris flows modify patch dynamics in stream
and riparian networks. Herein, we outline how road net-
works interact with stream networks at the landscape
scale and, based on examples from recent and current
research, illustrate how these interactions might af-
fect biological and ecological processes in stream and
riparian systems. Our approach produced a distinctly
different picture of the spatial distribution of ecological
responses to road networks than that of the road zone-
of-influence approach used for assessing effects on ter-
restrial ecosystems. We sought to present a conceptual
framework that is relevant for ecologists and conserva-
tion biologists in the process of assessing current ecosys-
tem conditions and planning landscape-scale restoration

activities. We hope that this framework will encourage
scientists from many disciplines to work toward spa-
tially explicit studies of road effects on whole stream
networks.

 

Conceptual Model of Interactions between Road 
and Stream Networks 

 

Our conceptual model is a series of premises. Land-
scapes contain patchwork and network structures de-
fined by vegetation, soil, and other properties reflecting
landform evolution, natural disturbances, and land man-
agement (Swanson et al. 1997). Patches consist of vege-
tation of various types or histories of disturbance by nat-
ural or management processes. We focused on two
types of networks: natural physical networks, including
streams, riparian zones, and ridges, and artificial net-
works, or roads (Fig. 1).

Flows of matter (water, mass movements, sediment,
organisms) and energy follow gravitational flowpaths
down hillslopes to channels and along channels in the
stream network. Although other materials and transport
processes (e.g., movement of suspended load, bedload,
and coarse woody debris) might be considered, we fo-
cused on flood peaks and debris flows because they are
best known and they illustrate many of the principles of
interactions between road and stream networks in a
landscape.

The stream drainage network is ordered: flows from
smaller segments coalesce in successively larger seg-
ments. The road network consists of segments and junc-

Figure 1. Three types of interactions may occur in a 
landscape among patches (gray polygons), a road net-
work (dashed line), and a stream network (solid line): 
(1) patch to road, (2) road to patch, and (3) road to 
stream. In steep, forested mountain landscapes, 
patches may be stands of younger vegetation created 
by a natural disturbance such as wildfire or 
windthrow or by a human disturbance such as forest 
harvest.
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tions and may be ordered in the sense that spur or dead-
end roads sprout from trunk roads; usage intensity is
highest and most constant along trunks and lowest and
more episodic along spurs (Fig. 1). Some processes are
affected by traffic levels (e.g., production of fine sedi-
ment, Reid & Dunne 1984), whereas others may not be
affected by traffic (e.g., mass movements).

Stream and road networks are similar in five respects:
they occupy a small portion of the landscape (com-
monly only a small percentage of total area), they are
widely distributed, and they are “designed” to transport
material and energy across a landscape. Stream and road
networks also have a high edge length per unit area,
hence, opportunity for interaction with neighboring
patches. Also, streams and roads commonly occurs at
similar densities in mesic or wet-climate mountain land-
scapes where logging has occurred (Wemple et al. 1996).
Road and stream networks differ in that streams flow
downslope, whereas roads cross steep slopes (Fig. 2),

and roads themselves are not channels, although they of-
ten include a ditch that may function as a channel.

Road location in the landscape, specifically hillslope
position, strongly influences the type and frequency of
interactions between roads and streams (Fig. 2). Roads
near ridges have little direct interaction with streams
(Montgomery 1994), but roads often cross small tribu-
tary streams at perpendicular angles in midslopes and
lower slopes, and they commonly are parallel to main
stream segments along valley floors (Fig. 2). Conse-
quently, road-stream crossings may be concentrated in
middle and lower hillslope positions.

This arrangement of roads relative to stream networks
and gravitational flowpaths sets up certain definable
geometric interactions involving flows of water and sed-
iment. Energy, organisms, and material may move be-
tween patches and network segments or between road
segments and stream segments (Fig. 1). Many types of
interactions can occur (Fig. 3). A given road segment
may act as a barrier, a net source, a net sink, or a corri-
dor relative to flows of water and/or sediment.

Complex combinations of interactions can occur be-
tween road segments and flows of water (Fig. 4) or sedi-
ment (Fig. 5). Roads may act as corridors for flows of
water on road surfaces (A and B, Fig. 4) or in roadside
ditches (C, Fig. 4) and as sources of water to stream net-
works through culverts (D, Fig. 4) or gullies (E, Fig. 4)
(Wemple et al. 1996). Roads also may act as sinks for
sediment, intercepting slides (A, Fig. 5), as sources of
slides (B, Fig. 5), or as corridors transmitting debris
flows in stream channels (C, Fig. 5) (Wemple 1998). En-
counters with roads may modify the magnitude and di-
rection of flows of water and debris flows, and water
flows may transform into debris flows or vice-versa.

The number or density of road-stream crossings pro-
vide a useful point of departure for evaluating interac-
tions between road and stream networks at a landscape
scale. Because stream and road drainage densities define
the number of road-stream crossings (Fig. 6), they de-
fine a framework to examine how road design and topo-
graphic relief affect road influences on debris flows,

Figure 2. Effects of hillslope position and road design 
features on road-stream interactions. Roads (double 
lines) often cross steep tributary streams (dark solid 
lines) or ephemeral streams (dashed lines) at perpen-
dicular angles in middle and lower hillslope positions 
(B’, B, B”), thus directly affecting peak flows and de-
bris flows. Valley floor roads often run parallel to 
mainstem streams (C), thus affecting lateral move-
ment of the stream channel and its connectivity to the 
riparian zone.

Figure 3. Four basic types of flow interactions with a 
road segment (shaded).
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peak flows, and other measures of the stream network’s
response to roads.

Roads alter the balance between the intensity of peak
flows and the stream and riparian network’s resistance
to change, whereas they alter the landscape distribu-
tions of the starting and stopping points of debris flows.
Hence, the two processes may produce somewhat dis-
tinct patterns of affected stream network lengths. Sys-
temic, high-severity hydrologic processes such as ex-
treme flood peaks produce a set of disturbance patches
controlled by site-specific patterns of resistance to change
within the stream network. Road network interactions in-
tensify and redistribute flood energy, thereby producing
additional disturbance patches. This pattern of patches

represents the stream segments downstream of high den-
sities of road-stream crossings where flood energy may
disturb the riparian zone (Fig. 7); the actual pattern of
flood disturbance patches also will be controlled by fac-
tors such as valley floor width, the age and type of vegeta-
tion, and the amount of wood and sediment.

On the other hand, localized, high-severity geomorphic
processes such as debris flows produce a set of distur-
bance patches of discrete length extending from initiation
sites that may be unaffected by roads. Road network inter-
actions produce additional patches downstream from
road-stream crossings where debris flows commonly are
initiated (e.g., Swanson et al. 1998; Fig. 8). This pattern of
scattered linear patches represents the stream segments
where natural debris flows and those associated with
roads expend large amounts of energy, scouring the
stream bed and removing riparian vegetation, sediment,
and wood. Many debris flow tracks end in piles of large
wood and boulders deposited by the debris flow; in some
cases, roads can stop debris flows, shortening their
tracks.

 

Evidence from Andrews Forest, Oregon

 

We examined our conceptual model of interactions be-
tween road and stream networks based on a number of
studies in the H. J. Andrews Experimental Forest, Ore-
gon. The Andrews Forest, located on the western slope

Figure 4. Five types of interactions involving water 
between a midslope road parallel to contour and a 
stream (heavy solid line): (A) subsurface flow inter-
ception, (B) surface flow on roads, (C) flow routing 
along ditches to streams, (D) flow along road surface 
to streams, and (E) flow in gullies to streams.

Figure 5. Types of interactions involving debris flows 
between a midslope road parallel to contour and a 
stream (heavy solid line): (A) cutslope slides, (B) fill-
slope slides, (C) debris flows that pass roads, and (D) 
fillslope slides that become debris flows.

Figure 6. Effects of increasing drainage densities of 
the road network (dashed line) and the stream net-
work (solid line) on the number of road-stream cross-
ings (black dots) in a landscape.
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of the Cascade Range in Oregon, has a 50-year history of
research on biophysical processes (McKee 1998). The
Andrews Forest comprises one drainage basin with
steep slopes on highly weathered volcanic substrates.
Vegetation cover is mostly old-growth Douglas-fir (

 

Pseudo-
tsuga menziesii

 

) forest. Twenty-five percent of the
landscape has been harvested and converted to Douglas-
fir plantations since 1950. The basin has a relatively high
density of forest roads (approximately 2 km/km

 

2

 

), most
of which were constructed in the 1950s and 1960s
(Wemple et al. 1996). We examined studies on peak
flows and debris flows, evaluating the major forms of ev-
idence of interactions between road and stream net-
works, the nature of the mechanisms involving roads,
and the direction, magnitude, timing and locations of ef-
fects on stream channels.

 

Peak Flows

 

Three forms of evidence support the assertion that the
road network is significantly hydrologically connected

to the stream network in the Andrews Forest. First, in
small experimental basins, partial logging (25% of ba-
sins) with roads appears to have increased large flood
peaks (those that occur annually or less often) to the
same or greater extent and for longer periods than 100%
forest harvest ( Jones & Grant 1996; Thomas & Megahan
1998; J. A. Jones, unpublished data). This implies that roads
can affect the manner in which incoming precipitation
is routed through a basin to produce a flood ( Jones &
Grant 1996). Second, surveys of road drainage systems
indicate that significant portions of the road network
have the potential to act as extensions of the stream
drainage network (Wemple et al. 1996). Third, Wemple
(1998) quantified the amounts of water carried by road
segments and showed that this water could be delivered
to the stream network to coincide with the flood peak.

Two mechanisms involving peak flows produce inter-
actions between road and stream networks. The cut-
banks of roads collect water flowing slowly down a hill-
slope below the soil surface. Some segments of the

Figure 7. Spatial pattern of peak-flow disturbance 
patches (greater effect in darker shaded tones) created 
in a stream network below crossings of the road net-
work (dashed lines) and stream network (solid or gray 
lines). Higher road and stream drainage densities in-
crease the stream network length with high potential 
for road-related disturbances. The diagram illustrates a 
situation in which all road-stream crossings have equal 
and additive influences on peak flows and all stream 
segments respond equally. In a real landscape, the ac-
tual spatial pattern of stream network susceptibility to 
road effects on peak flows would be more patchy.

Figure 8. Spatial pattern of debris flow disturbance 
patches (heavy solid lines) created in a stream net-
work below crossings of the road network (dashed 
lines) and stream network (thin solid lines). Higher 
road and stream drainage densities produce larger 
affected percentages of the stream network. The zones 
of primary disturbance by debris flows are empha-
sized, but areas downstream of these patches also may 
be disturbed. The effect of road-stream crossings in 
real landscapes is overstated because not every road-
stream crossing generates debris flows. Debris flows 
also occur in the absence of roads, creating additional 
patches not shown here.
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drainage ditches alongside the roads carry water rapidly
and directly to streams or to culverts that concentrate
water flow and carve gullies down hillslopes to streams
(Wemple et al. 1996; Wemple 1998). Interactions be-
tween road and stream networks involving water flow
seem to have the potential to synchronize water flow
through the basin during a storm event, thus increasing
the height of the flood peak ( Jones & Grant 1996).

The magnitude of increase in flood peaks attributable
to interactions between road and stream networks is dif-
ficult to separate from the coincident effects of forest
harvest. In small harvested basins in western Oregon
where road densities are 1–3 km/km

 

2

 

, roads may in-
crease the height of the peak by at most a few tens of
percentage points for floods occurring annually or less
frequently ( Jones & Grant 1996; Thomas & Megahan
1998; J. A. Jones, unpublished data). In large basins
where forest harvest also is confounded with road con-
struction, the combined effects of forest harvest (

 

,

 

25%
of basin areas) and road construction appear to have in-
creased floods that occur annually or less frequently by,
at most, 100% over the past 50 years ( Jones & Grant
1996; Thomas & Megahan 1998). This increase is small
relative to the interannual fluctuations in flood size, but
it may represent a shift in the distribution of all floods to
higher levels than before road construction and harvest
occurred.

 

Debris Flows

 

The primary evidence of road and stream network ef-
fects on debris flows in the Andrews Forest area is the
spatial pattern of debris flow tracks from inventory of 50
years of debris flows and debris slides (Swanson & Dyr-
ness 1975; Snyder 2000; Nakamura et al. 2000). Field ob-
servations indicate that debris flows frequently are initi-
ated or augmented by debris slides associated with
roads; one out of three first- through third-order stream
channels crossed by a road at the midslope position
were associated with debris-flow initiation (Snyder
2000).

Two mechanisms involving debris flows produce in-
teractions between road and stream networks. Many for-
est roads in the Andrews were constructed by excavat-
ing part of the hillslope and using this material to
support the downhill side of the road (“cut-and-fill”
roads). During heavy rain events, many small landslides
originate from the downslope side of such road seg-
ments (the “fillslope”). When these slides occur close to
streams, they often reach the streams and become de-
bris flows (Swanson & Dyrness 1975; Wemple 1998; Na-
kamura et al. 2000). During heavy rains, debris flows
also may be triggered by small landslides from forested
hillslopes. A second form of road-stream interaction oc-
curs when one of these debris flows moves down a

stream channel, encounters a road, and either carries
the road fill material further down the stream or stops
on the road (Wemple 1998; Swanson et al., unpublished
data).

The major effect of roads on streams produced by de-
bris flows is severe disturbance of the stream channel,
including removal or rearrangement of all material in
some stream segments and deposits of sediment and
wood in others. Debris flow tracks were 14 times more
frequent per unit area of road than of undisturbed forest
in the Andrews Forest and neighboring Blue River basins
(Snyder 2000). Debris flow disturbances to streams oc-
cur mainly during extreme floods. The most severe ef-
fects occur in small, steep stream segments, but some
sediment also may be transported to stream segments
downstream of these highly disturbed areas, creating ad-
ditional though less severe disturbances (Snyder 2000;
Johnson et al. 2000; Nakamura et al. 2000.

 

Biological Implications for Stream Networks

 

Stream networks in both unroaded and roaded land-
scapes experience both patchy and pervasive distur-
bances. A key biological implication of floods and debris
flows is that they affect only a few percentage of the to-
tal area (Miles & Swanson 1986) but tens of percentage
of the stream network (Snyder 2000) in mountainous
landscapes. Although roads can increase the frequency
and extent of these types of disturbances, several factors
make it difficult to isolate the extent of road influence
on stream and riparian patch dynamics. Disturbance as-
sociated with major floods is extremely varied in sever-
ity and intensity in complex stream and riparian sys-
tems, even when the overall flood disturbance seems
pervasive (Swanson et al. 1998; Johnson et al. 2000; Na-
kamura et al. 2000). Many studies of hydrologic, geo-
morphic, and ecological processes in stream networks
have been conducted in roaded basins, and few studies
have been conducted in large areas without roads. No
studies we know of have related riparian or benthic hab-
itat patch dynamics and ecology directly to road net-
work distributions. We outline an approach to such
studies, emphasizing areas that need research.

A key ecological implication of hydrologic and geo-
morphic disturbance patterns is that undisturbed areas
may function as refuges from disturbance and sources of
colonists in the post-disturbance recovery period (Sedell
et al. 1990). The patchy character of flood flow and de-
bris flow disturbances ( Johnson et al. 2000; Nakamura
et al. 2000) leaves numerous refuges in headwater chan-
nels undisturbed by debris flows and in undisturbed por-
tions of mainstem channels. Thus, the network structure
of stream and riparian systems contributes to their resil-
ience to flood disturbance, and dispersal from undis-



 

Conservation Biology
Volume 14, No. 1, February 2000

 

Jones et al. Road Effects on Streams

 

83

 

turbed sites can help speed recovery in disturbed zones.
If roads increase the frequency and intensity of flood
peaks and debris flows, this may increase the extent of
debris flows in small streams and possibly the extent of
riparian-zone disturbance along main channels, and it
may reduce the extent of refuges. Hence, road-network
effects on the spatial pattern of disturbance may influ-
ence the rates of survival and recovery of disturbed
patches in stream networks, which affects ecosystem re-
silience.

Observed debris-flow tracks typically disturb stream
and riparian areas in only a few tributaries in the upper
parts of stream networks (Nakamura et al. 2000) (Figs. 3
& 4). Because many tributaries within basins affected by
debris flow do not experience such severe disturbance,
they serve as refuges during floods. For example, Hunter
(1998) observed low densities of amphibians in debris
flow tracks created in the previous winter’s flood, but
amphibian populations in channels that had not experi-
enced debris flows changed little after the flood.

Extreme flood peaks also typically disturb only some
portions of the stream network. Flowing water alone is
unlikely to damage riparian vegetation, but when a flood
carries floating woody debris, especially batches of
“congested wood” (Braudrick et al. 2000), vegetation is
likely to be toppled or removed ( Johnson et al. 2000).
Long, narrow patches of disturbed vegetation and undis-
turbed habitat are common in unconstrained stream seg-
ments (e.g., in wide valley floors). These undisturbed
patches provide refuges from flood disturbance arrayed
both laterally away from the main channel and longitudi-
nally along the channel (Swanson et al. 1998; Fig. 5).

Although we have separated peak flows from debris
flows in this discussion, they are confounded. Flood
peaks may initiate debris flows, and they may magnify,
redistribute, or mute the disturbances produced by de-
bris flows. Debris flows from tributary channels may en-
ter main channels and interact with flood flows, provid-
ing batches of woody debris that serve as tools to
produce patches of riparian disturbance (Wondzell &
Swanson 1999; Johnson et al. 2000; Nakamura et al.
2000.

Biological responses to a disturbance event may be af-
fected by the hillslope position of road-stream interac-
tions. In the Andrews Forest and vicinity, roads in mid-
dle hillslope positions were net sources of sediment to
the stream network, whereas valley floor roads were net
sinks, and the frequency of erosion and deposition fea-
tures associated with roads was an order of magnitude
higher in valley floors than near ridges (Wemple 1998).
Stream segments below midslope roads were more
likely to be disturbed by debris flows than similar seg-
ments without roads (Snyder 2000). Less disturbance
may occur in stream segments downstream of valley
floor roads than those downstream from midslope roads
(Wemple 1998). Roads constructed on valley floors,

however, may limit organisms’ access to floodplain and
secondary channel areas that might otherwise serve as
refuges and may limit dispersal of organisms to recolo-
nize flood-disturbed areas.

 

Assessing Effects of Roads on Stream Networks

 

Our observations, hypotheses, and perspectives on in-
teractions of road and stream networks, based on field
studies conducted in the Pacific Northwest, have several
implications for evaluating roads in the context of re-
search, management, and conservation studies. Basins
such as Lookout Creek in the Andrews Forest are hetero-
geneous; they contain areas of naturally high and low
rates of peak flow and debris flow production that may
affect distributions of habitat and organisms in time and
space. Against this backdrop of natural processes and
patterns, we propose that the effects of roads on peak
flows and debris flows will be greatest downstream of indi-
vidual road-stream crossings and downstream of areas of
high densities of such crossings. Therefore, a field sam-
pling scheme for detecting the magnitude of various
road effects on stream and riparian ecology could in-
volve (1) landscape stratification of inherent stream net-
work susceptibility to floods or debris flows, (2) overlay
of road and stream networks and creation of areas with
various densities of road-stream crossings, emphasizing
midslope road-stream crossings, and (3) designations of
expected high- and low-impact stream segments based
on numbers of upstream road-stream crossings where
sampling of selected biological variables would be con-
ducted. It is critical that such locations be selected and
interpreted based on their positions in the whole stream
network in order to account for the effects of the spatial
arrangement of disturbance patches and refugia.

 

Further Work

 

We have not attempted to prove that road-stream inter-
actions involving peak flows and debris flows modify
the ecology of stream networks, but rather to set out a
framework for understanding how such interactions
might occur. Field studies may help test how stream dis-
turbances created by extreme floods are related to road-
network effects on peak flows and debris flows.

Although we focused on two processes, peak flows
and debris flows, other hydrologic and geomorphic pro-
cesses are influenced by road-stream interactions. Sedi-
ment and wood transport is inherently tied to flood- and
debris-flow processes and is modified by roads (Reid
1981; Reid & Dunne 1984; Megahan 1987; Bilby et al.
1989; Wemple 1998; Braudrick & Grant 2000; Braudrick
et al. 2000; Johnson et al. 2000). Also, interconnected
road and stream networks have other functions, notably
an ability to facilitate flows along nongravitational path-
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ways. For example, evidence presented in Parendes and
Jones (this issue) indicates that propagules of exotic
plants may be dispersed along forest roads and hence
along the stream network from road-stream crossings.
These multiple functions of roads have potentially wide-
spread effects on stream networks and deserve further
study.
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From analysis of published global site biomass data (n � 136) from
primary forests, we discovered (i) the world’s highest known total
biomass carbon density (living plus dead) of 1,867 tonnes carbon per
ha (average value from 13 sites) occurs in Australian temperate moist
Eucalyptus regnans forests, and (ii) average values of the global site
biomass data were higher for sampled temperate moist forests (n �
44) than for sampled tropical (n � 36) and boreal (n � 52) forests (n
is number of sites per forest biome). Spatially averaged Intergovern-
mental Panel on Climate Change biome default values are lower than
our average site values for temperate moist forests, because the
temperate biome contains a diversity of forest ecosystem types that
support a range of mature carbon stocks or have a long land-use
history with reduced carbon stocks. We describe a framework for
identifying forests important for carbon storage based on the factors
that account for high biomass carbon densities, including (i) relatively
cool temperatures and moderately high precipitation producing rates
of fast growth but slow decomposition, and (ii) older forests that are
often multiaged and multilayered and have experienced minimal
human disturbance. Our results are relevant to negotiations under
the United Nations Framework Convention on Climate Change re-
garding forest conservation, management, and restoration. Conserv-
ing forests with large stocks of biomass from deforestation and
degradation avoids significant carbon emissions to the atmosphere,
irrespective of the source country, and should be among allowable
mitigation activities. Similarly, management that allows restoration of a
forest’s carbon sequestration potential also should be recognized.

Eucalyptus regnans � climate mitigation � primary forest �
deforestation and degradation � temperate moist forest biome

Deforestation currently accounts for �18% of global carbon
emissions and is the third largest source of emissions (1).

Reducing emissions from deforestation and degradation (REDD)
is now recognized as a critical component of climate change
mitigation (2). A good understanding of the carbon dynamics of
forests (3) is therefore important, particularly about how carbon
stocks vary in relation to environmental conditions and human
land-use activities. Average values of biomass carbon densities for
the major forest biomes (4) are used as inputs to climate-carbon
models, estimating regional and national carbon accounts, and
informing policy debates (5). However, for many purposes it is
important to know the spatial distribution of biomass carbon within
biomes (6) and the effects of human land-use activities on forest
condition and resulting carbon stocks (refs. 3 and 7 and www-
.fao.org/forestry/site/10368/en).

Primarily because of Kyoto Protocol rules (ref. 8; http://
unfccc.int/resource/docs/convkp/kpeng.pdf), interest in carbon ac-
counting has been focused on modified natural forests and plan-
tation forests. It has been argued that primary forests, especially
very old forests, are unimportant in addressing the climate change
problem because (i) their carbon exchange is at equilibrium (9, 10),
(ii) carbon offset investments focus on planting young trees as their
rapid growth provides a higher sink capacity than old trees, and/or
(iii) coverage and hence importance of modified forest is increasing.
Recent research findings have countered the first argument for all
3 major forest biomes (namely, tropical, temperate, and boreal
forests) and demonstrated that old-growth forests are likely to be

functioning as carbon sinks (11–13). The long time it takes new
plantings to sequester and store the amount of carbon equivalent to
that stored in mature forests counters the second argument (14).
The third argument about the unimportance of old forest in
addressing climate change relates, in part, to the diminishing extent
of primary forest caused by land-use activities (15) and associated
depletion of biomass carbon stocks (16). However, significant areas
of primary forest remain (17), and depleted carbon stocks in
modified forests can be restored.

It is useful to distinguish between the carbon carrying capacity of
a forest ecosystem and its current carbon stock. Carbon carrying
capacity is the mass of carbon able to be stored in a forest ecosystem
under prevailing environmental conditions and natural disturbance
regimes, but excluding anthropogenic disturbance (18). It is a
landscape-wide metric that provides a baseline against which cur-
rent carbon stocks (that include anthropogenic disturbance) can be
compared. The difference between carbon carrying capacity and
current carbon stock allows an estimate of the carbon sequestration
potential of an ecosystem and quantifies the amount of carbon lost
as a result of past land-use activities.

This study re-evaluates the biomass carbon densities of the
world’s major forest biomes based on a global synthesis of site data
of biomass measurements in forest plots from publicly available
peer-reviewed articles and other reputable publications. Site data
were selected that (i) provided appropriate measurements of
biomass and (ii) sampled largely mature and older forests to provide
an estimate of carbon carrying capacity. The most reliable nonde-
structive source of biomass carbon data are from field measure-
ments of tree and dead biomass structure at sites that sample a given
forest type and condition. These structural measurements are
converted to biomass carbon densities by using allometric equa-
tions. Standard national forestry inventories contain site data but
they are not always publicly available and their suitability for
estimating carbon stocks at national and biome-levels has been
questioned (5, 6).

We identify those forests with the highest biomass carbon
densities and consider the underlying environmental conditions and
ecosystem functions that result in high carbon accumulation. These
results (i) provide a predictive framework for identifying forests
with high biomass carbon stocks, (ii) help clarify interpretation of
average forest biome values such as those published by the Inter-
governmental Panel on Climate Change (IPCC), and (iii) inform
policies about the role of forests in climate change mitigation.

Australian Eucalyptus regnans Forests Have the World’s
Highest Biomass Carbon Density
Evergreen temperate forest dominated by E. regnans (F. Muell.)
(Mountain Ash) in the moist temperate region of the Central
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Highlands of Victoria, southeastern Australia has the highest
known biomass carbon density in the world. We found that E.
regnans forest in the O’Shannassy Catchment of the Central High-
lands (53 sites within a 13,000-ha catchment) contains an average
of 1,053 tonnes carbon (tC)�ha�1 in living above-ground biomass
and 1,867 tC�ha�1 in living plus dead total biomass in stands with
cohorts of trees �100 years old sampled at 13 sites. We examined
this catchment in detail because it had been subject to minimal
human disturbance, either by Indigenous people or from post-
European settlement land use. We compared the biomass carbon
density of the E. regnans forest with other forest sites globally by
using the collated site data (Table S1). No other records of forests
have values as high as those we found for E. regnans.

Our field measurements and calculations revealed that maximum
biomass carbon density for a E. regnans-dominated site was 1,819
tC�ha�1 in living above-ground biomass and 2,844 tC�ha�1 in total
biomass from stands with a well-defined structure of overstory and
midstory trees (see Fig. 1) consisting of multiple age cohorts with
the oldest �250� years (19). There was substantial spatial vari-
ability in total biomass carbon density across the sites in the
catchment within an ecologically mature forest type, ranging from
262 to 2,844 tC�ha�1. Unexpectedly, we found the highest values
were from areas experiencing past partial stand-replacing natural
disturbances.

In February 2009, extensive areas of the O’Shannassy Catchment
and elsewhere in the Central Highlands of Victoria were burned in
a major conflagration. We will be undertaking a major survey of the
network of permanent field sites in the catchment (20) to assess
changes in postfire carbon stocks. It will be important that these
sites are not subject to postfire salvage logging over the coming
years to prevent the extensive removal of dead biomass carbon (21).

Some Temperate Moist Forest Types Can Have Higher Biomass
Carbon Density Than Both Boreal and Tropical Forests
Average values of the collated global site biomass data from largely
mature or primary forests were much higher for the sampled

temperate moist forests (n � 44) than they were for the sampled
tropical (n � 36) and boreal (n � 52) forests, where n is the number
of sites in each forest biome (Table S1) (Fig. 2). The locations of the
global site biomass data are shown in Fig. S1. They do not represent
all forest types or environmental conditions within a given biome
(reflecting the difficulty of finding published field data) and there-
fore are insufficient to calculate biome spatial averages. We related
site values of above-ground living biomass carbon (tC�ha�1) and
total biomass carbon (tC�ha�1) to temperature and precipitation
(Fig. 3).

Fig. 3 shows that temperate moist forests occurring where
temperatures were cool and precipitation was moderately high had
the highest biomass carbon stocks. Temperate forests that had
particularly high biomass carbon density included those dominated
by Tsuga heterophylla, Picea sitchensis, Pseudotsuga menziesii, and
Abies amabilis in the Pacific Northwest of North America [range in
living above-ground biomass of 224�587 tC�ha�1 and total biomass
of 568–794 tC�ha�1 (22–25)]. A synthesis of site data for the Pacific
Northwest gave an average for evergreen needle leaf forest of 334
tC�ha�1 (26), and this is used as the continental biome value by the
IPCC (4). An upper limit of biomass accumulation of 500–700
tC�ha�1 in the Pacific Northwest of the United States has been
derived from an analysis of global forest data of carbon stocks and
net ecosystem productivity in relation to stand age (11, 27). In New
Zealand, the highest biomass carbon density reported is for Agathis
australis [range in living above-ground biomass of 364–672 and total
biomass of 400–982 tC�ha�1 (28)]; and a synthesis based on forest
inventory data gave a mean of 180 tC�ha�1 with a range in means
for forest classes of 105–215 tC�ha�1 (29). In Chile, the highest
biomass carbon densities reported are for Nothofagus, Fitzroya,
Philgerodendron, and Laureliopsis [range in living above-ground
biomass 142–439 and total biomass of 326–571 tC ha�1 (30–33)].

IPCC Tier-1 Biome Default Values
IPCC biome default values are shown in Table 1 alongside the
published global site biomass data (Table S1). The site data were
averaged for each biome but they are not equivalent to a spatial
average for each biome. The comparison helps identify biomes
where site averages differ significantly from default values. The
biome-averaged values of the global site biomass carbon data were
2.5–3 times higher than the IPCC biome default values for warm
and cool temperate moist forests (Table 1). The IPCC default

Fig. 1. E. regnans forest with midstory of Acacia and understory of tree ferns.
The person in the bottom left corner provides a scale.

Fig. 2. Global forest site data for above-ground biomass carbon (tC�ha�1) in
relation to latitude (north or south). Points are values for individual or average of
plots, and bars show the range in values at a site. The O’Shannassy Catchment has
a mean of 501 tC�ha�1 and ranges from 104 to 1,819 tC�ha�1. The highest biomass
carbon occurs in the temperate latitudes.
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values were �1 SD from the averaged site values. Average site data
were comparable with IPCC default values for tropical and boreal
biomes. However, the IPCC biome default value for tropical moist
forest was marginally �1 SD from the averaged site values. Also, the
site data for the boreal biome reflected higher above-ground living
biomass carbon values but lower below-ground plus dead biomass
carbon values compared with the IPCC default values (Table 1).

The differences between the collated global site biomass data and
IPCC biome default values for temperate moist forests reflect the
diversity of forest ecosystem types considered under the temperate
biome category. Biome default values likely under-represent South-
ern Hemisphere evergreen temperate moist forest types and do not
distinguish forest condition caused by land-use history (5). The
differences between site biomass data and IPCC default values for
boreal forests could reflect the effect of land-use history and fire on
carbon stocks at the site level.

Toward a Predictive Framework for High Biomass
Carbon Forests
We developed a framework for identifying forests with high bio-
mass carbon stocks based on an understanding of underlying
mechanisms and using the E. regnans forests as an example. The
factors in the framework include (i) environmental conditions, (ii)
life history and morphological characteristics of tree species, and
(iii) the impacts of natural disturbance such as fire and land-use
history. It is the interactions and feedbacks among these factors that
influence vegetation community dynamics and ultimately lead to
very high carbon densities.

Derivation of Carbon Stocks. Stock of carbon represents the net
exchange of carbon fluxes in an ecosystem (net ecosystem ex-
change). In living biomass, the carbon stock is determined by the
balance between the fluxes of carbon gain by photosynthetic
assimilation by the foliage [gross ecosystem production (GEP)] and
carbon loss by autotrophic respiration, which results in net primary
productivity (NPP). In the total ecosystem (living plus dead biomass
plus soil), the carbon stock is determined by the balance between
the fluxes of carbon gain by NPP and carbon loss by decomposition
of dead biomass and heterotrophic respiration. Ecosystem carbon
stocks vary because environmental conditions influence the carbon
fluxes of photosynthesis, decomposition, and autotrophic and het-
erotrophic respiration differently (34).

Environmental Conditions. The key climatic variables of precipita-
tion, temperature, and radiation are broadly correlated with veg-
etation structure and function (35, 36), although such empirical
correlations do not necessarily reveal underlying biochemical pro-
cesses or the dependence of these processes on environmental
factors (37). Climatic influences on photosynthesis include effects
of (i) irradiance and temperature on carboxylation rates, (ii)
temperature and soil water status on stomatal conductance and
thus diffusion of CO2 from the atmosphere into the intercellular air
spaces, and (iii) temperature-dependent nitrogen uptake (37). The
climatic conditions and relatively fertile soils of the Central High-
lands of Victoria favor rapid growth of E. regnans (�1 m�yr�1 for
the first 70 years), and these trees eventually become the world’s
tallest flowering plant (up to 130 m) (38).

Both dark respiration and maintenance respiration are temper-
ature dependent (37). Soil respiration is correlated with tempera-
ture and water availability, although substrate also has an important
influence (34). Rates of coarse woody biomass decomposition
have been found to decrease with lower temperatures in tem-
perate forests (39) and are also related to wood density, chemistry,
and size (40–42).

Climatic conditions that favor higher rates of GEP relative to
rates of respiration and decomposition should, other factors being
equal, lead to larger biomass carbon stocks. Table 2 gives the
average and range in climatic conditions (annual precipitation and
temperature) for the global site data from Table S1 and compares
estimates of GEP (34) and decomposition rates (k) (42). Estimates
of the climate conditions and derived variables are also shown for
E. regnans forests in the Central Highlands of Victoria. Temperate
forests are characterized by higher rates of GEP than boreal forests
but lower decomposition rates than tropical forests. There is
considerable variation evident in rates of carbon fluxes within each
forest biome, along with overlap between biomes.

Life History and Morphological Characteristics of Tree Species. E.
regnans can live for �450 years, with stem diameters up to 6 m (38,
43). In our analysis, the stands of E. regnans with high values of
biomass carbon density were at least 100 years old. E. regnans wood
density is high (450–550 g�cm�3) (44), so that biomass is greater for
a given volume. Limited crown development in E. regnans (through
crown shyness or reduced crown area caused by abrasion of growing
tips by neighboring crowns) and the isolateral leaf form of this

Fig. 3. Global forest site data for above-ground living biomass carbon (tC�ha�1)
(A) and total biomass carbon (tC�ha�1) (B), in relation to mean annual tempera-
ture and mean annual precipitation for the site. Site data are shown in relation
to their distribution among biomes of boreal (dark green), temperate (midg-
reen), and tropical (light green) forests. The highest biomass carbon density
occurs in cool, moderately wet climates in temperate moist forest biomes. Some
sites had values for above-ground living biomass carbon but not dead biomass, so
there was no value for total biomass carbon.
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species enable high levels of light to penetrate the forest floor,
allowing luxuriant understory layers to grow (45). Eucalypt foliage
is evergreen and minimum winter temperatures in the Central
Highlands are moderate, so E. regnans trees can grow all year.
Similarly, evergreen temperate forests of the Pacific Northwest of
North America with high biomass have been found to photosyn-
thesize throughout the year (46).

Natural Disturbance Such as Fire. Fire affects vegetation structure
and biomass carbon stocks at multiple spatial scales, such as the
landscape, stand, and individual tree levels. Fire can kill but not
combust all of the material in trees, leading to much of the biomass
carbon changing from the living biomass pool to the standing dead
and fallen dead biomass pools. The amount of carbon lost from the
forest floor and the soil profile may vary depending on ecosystem
type, fire regimes, and postdisturbance weather conditions (47).
The dead biomass then decays as the stand grows (48). Slow
decomposition rates can therefore result in large total carbon stocks

of dead biomass and regrowing living biomass. A study of temperate
forests along a subalpine elevation gradient in the United States
estimated coarse woody debris turnover time to be 580 � 180 years
(39). Large amounts of coarse woody debris biomass are also
typical of old-growth forests of the Pacific Northwest of North
America (40).

Unlike the majority of eucalypt species, E. regnans does not
regenerate by epicormic growth or sprouting from lignotubers after
a wildfire. Rather, a tree is killed if its canopy is completely scorched
by fire. It then sheds seeds that germinate in the postfire ash-bed
conditions (49). In the Central Highlands of Victoria, wetter sites
on lower slopes and shaded aspects support longer fire intervals and
less intense fires, leading to a greater probability of multiaged
stands (50). Whether environmentally controlled or the result of
stochastic processes, past partial stand-replacing wildfires produce
younger cohorts of fast-growing E. regnans trees, mixed with an
older cohort of living and dead trees, together with rejuvenating the
understory of Acacia spp. and other tree species (Fig. 1).

Table 1. Average published site data (from Table S1) for biomass carbon (tC�ha�1) of each forest biome (mean, standard deviation,
and number of sites) and default biomass carbon values (IPCC; refs. 4 and 66)

Domain
Climate
region

Above-ground living
biomass carbon, tC�ha�1

Root � dead biomass
carbon, tC�ha�1

Total living � dead biomass
carbon, tC�ha�1

Average
site data

Biome default
value*

Average
site data

Biome default
value†

Average
site data

Biome defaul
value

Tropical Tropical wet 171 (61) n � 18 146 76 (72) n � 7 67 231 (75) n � 7 213
Tropical moist 179 (96) n � 14 112 55 (66) n � 5 30 248 (100) n � 5 142
Tropical dry 70 n � 1 73 41 n � 1 32 111 n � 1 105
Tropical montane 127 (8) n � 3 71 52 (6) n � 3 60 167 (17) n � 3 112

Subtropical Warm temperate moist 294 (149) n � 26 108 165 (75) n � 20 63 498 (200) n � 20 171
Warm temperate dry 75 65 140
Warm temperate montane 69 63 132

Temperate Cool temperate moist 377 (182) n � 18 155 265 (162) n � 18 78 642 (294) n � 18 233
Cool temperate dry 176 (102) n � 3 59 102 (77) n � 3 62 278 (173) n � 3 121
Cool temperate montane 147 n � 1 61 63 153 n � 1 124

Boreal Boreal moist 64 (28) n � 28 24 37 (16) n �14 75 97 (34) n �14 99
Boreal dry 59 (36) n � 24 8 25 (12) n � 9 52 84 (39) n � 9 60
Boreal montane 21 55 76

The site data represent an average and variance of point values whereas the default values represent a spatial average. The site data have been taken from
mature and older forests with minimal human land use impact whereas the default values do not distinguish between natural undisturbed forest and
regenerating forest nor forest age (unless �20 years). Domain and climate region classification are according to Table 4.5 and defined in Table 3A.5.2 (4).
*Default values are from the IPCC (4). Above-ground biomass from Table 4.7 (4) averaged across continents for each ecological zone. Carbon fraction in above-ground
biomass [Table 4.3 (4)].

†Default values are from the IPCC (4, 66). Litter carbon stocks [Table 3.2.1 (66)]. Ratio of below- to above-ground biomass [Table 4.4 (4)]. Dead wood stocks [Table
3.2.2 (66)].

Table 2. Comparison of mean and range climatic conditions for boreal, temperate, and
tropical forest biomes based on the global site data (Table S1 and Fig. 3)

Condition
Mean annual

temperature, ° C
Total annual

precipitation, mm
GEP,

g CO2 m�2 y�1 k, year�1

Boreal: mean �0.6 581 822 0.01
Minimum �10.0 213 382 0.01
Maximum 8.0 2,250 1,228 0.03

Temperate: mean 9.9 1,850 1,318 0.04
Minimum 1.5 404 923 0.02
Maximum 18.9 5,000 1,740 0.08

Tropical: mean 23.6 2,472 1,961 0.12
Minimum 7.2 800 1,190 0.03
Maximum 27.4 4,700 2,140 0.17

E. regnans: mean 11.1 1,280 1,374 0.04
Minimum 7.0 661 1,181 0.03
Maximum 14.4 1,886 1,529 0.06

Shown is the climatic profile for E. regnans calculated by Lindenmayer et al. (65). GEP is estimated from a
regression correlation derived from flux tower data as a function of mean annual temperature by Law et al. (34).
k is the decomposition rate constant of coarse woody debris calculated from an empirical relationship derived by
Chambers et al. (42) using forest biome characteristic temperatures.
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Land-Use Activity. The final reason for high biomass carbon densities
in E. regnans forests is a prolonged absence of direct human
land-use activity. The O’Shannassy Catchment has been closed to
public access for �100 years to provide water for the city of
Melbourne. It had an almost complete absence of Indigenous land
use before European settlement. Natural disturbances have in-
cluded wildfire, windstorms, and insect attacks. Logging has been
excluded, including postwildfire salvage logging that removes large
amounts of biomass in living and dead trees (thus preventing the
development of multiple age cohorts) (21, 51, 52).

Some types of temperate moist forests that have had limited
influence by human activities can be multiaged and do not neces-
sarily consist exclusively of old trees, but often have a complex
multiaged structure of multiple layers produced by regeneration
from natural disturbances and individual tree gaps in the canopy
(53). Net primary production in some types of multiaged old forests
has been found to be 50–100% higher than that modeled for an
even-aged stand (54). Both net primary production and net eco-
system production in many old forest stands have been found to be
positive; they were lower than the carbon fluxes in young and
mature stands, but not significantly different from them (55).
Northern Hemisphere forests up to 800 years old have been found
to still function as a carbon sink (11). Carbon stocks can continue
to accumulate in multiaged and mixed species stands because stem
respiration rates decrease with increasing tree size, and continual
turnover of leaves, roots, and woody material contribute to stable
components of soil organic matter (56). There is a growing body of
evidence that forest ecosystems do not necessarily reach an equi-
librium between assimilation and respiration, but can continue to
accumulate carbon in living biomass, coarse woody debris, and soils,
and therefore may act as net carbon sinks for long periods (12,
57–59). Hence, process-based models of forest growth and carbon
cycling based on an assumption that stands are even-aged and
carbon exchange reaches an equilibrium may underestimate pro-
ductivity and carbon accumulation in some forest types.

Large carbon stocks can develop in a particular forest as a result
of a combination and interaction of environmental conditions, life
history attributes, morphological characteristics of tree species,
disturbance regimes, and land-use history. Very large stocks of
carbon occur in the multiaged and multilayered E. regnans forests
of the Central Highlands of Victoria. The same suite of factors listed
above operate, to varying degrees, across other evergreen temper-
ate forests, particularly in the northwestern United States, southern
South America, New Zealand, and elsewhere in southeastern
Australia. Collectively, they provide the basis of a generalized
framework for predicting high biomass carbon density forests.
However, construction of a quantitative predictive model inclusive
of all factors is complicated by a lack of process understanding (37),
knowledge of species life history characteristics and dynamics, and
many interactions and feedback effects (60).

Climate Change Policy Implications
Our results about the magnitude of carbon stocks in forests,
particularly in old forests that have had minimal human distur-
bance, are relevant to negotiations under the United Nations
Framework Convention on Climate Change (UNFCCC) concern-
ing reducing emissions from deforestation and forest degradation.
In particular, our findings can help inform discussions regarding the
roles of conservation, sustainable management of forests and
enhancement of forest carbon stocks (ref. 61; http://unfccc.int/
resource/docs/2007/cop13/eng/06a01.pdf#page�8). Conserving
forests with large stocks of biomass from deforestation and degra-
dation avoids significant carbon emissions to the atmosphere,
irrespective of the source country, and should be among allowable
mitigation activities negotiated through the UNFCCC for the
post-2012 commitment period. Similarly, where practical, manage-
ment that allows restoration of a forest’s carbon sequestration
potential should be a recognized mitigation activity.

Our insights into forest types and forest conditions that result in
high biomass carbon density can be used to help identify priority
areas for conservation and restoration. The global synthesis of site
data (Fig. 3 and Table 2) indicated that the high carbon densities
of evergreen temperate forests in the northwestern United States,
southern South America, New Zealand, and southeastern Australia
should be recognized in forest biome classifications.

Concluding Comments
Our findings highlight the value of field-based site measurements in
characterizing forest carbon stocks. They help reveal the variability
within forest biomes and identify causal factors leading to high
carbon densities. Further analyses of existing site data from forests
around the world, along with new field surveys, are warranted to
improve understanding of the spatial distribution of biomass carbon
inclusive of land-use and fire history.

Methods
Biomass of E. regnans Forest. The 13,000-ha O’Shannassy Catchment (37.62° S,
145.79° E) has a mean annual rainfall of 1,670 mm, mean annual temperature of
9.4 °C, and annual radiation of 178 W�m�2. Average elevation of the catchment
is 830 m, and the area has a generally southerly aspect. Soils are deep red earths
overlying igneous felsic intrusive parent material. These are fertile soils with high
soil water-holding capacity and nutrient availability compared with most forest
soils in Australia. The vegetation is classified as tall eucalypt forest with small
pockets of rainforest. The forest is multilayered with an overstory of E. regnans,
a midstory tree layer of Acacia dealbata, A. frigiscens, Nothofagus cunninghamii,
and Pomaderis aspera, and a tall shrub layer that includes the tree ferns Cyathea
australis and Dicksonia antarctica.

Inventory sites were established by using a stratified random design to sample
the range in dominant age cohorts across the catchment. Stands were aged by a
combination of methods, including historical records of disturbance events, tree
diameter–age relationships, and cross-checking with dendrochronology. Ages of
understory plants ranged from to 100 to 370 years, as determined by radiocarbon
dating (62). Different components of the ecosystem survive and regenerate from
variouspreviousdisturbanceevents.All livinganddeadplants�2minheightand
�5cmindiameterweremeasuredat31810-m�10-mplotsnestedwithin53sites
(each measuring 3 ha) within the catchment. Tree size ranged from 486-cm
diameter at breast height (DBH) to 84 m in height (Fig. 1).

Living and dead biomass carbon for each site were calculated by using an
allometric equation applied to the inventory data for the individual trees in the
plots. The equation related biomass to stem volume and wood density. A reduc-
tion factor was included in the equation to account for the reduction in stem
volume caused by asymmetric buttresses, based on measurements of stem cross-
sections and the area deficit between the actual wood and the perimeter derived
fromadiametermeasurement(43).Asecondreductionfactorwas includedinthe
equation to account for decay and hollows in stems of E. regnans calculated as a
proportion related to tree size. Trees �50 cm DBH begin to show signs of internal
decomposition, and by 120 cm DBH actual tree mass is �50% of that predicted
fromstemvolume(52).Accountingfordecay isan importantaspectofestimating
biomass from allometric equations derived from stem volume that requires
further research, but that is overcome by using direct biomass measurements for
the derivation of the allometric equations. Selection of trees for measurement
that cover the full range of conditions is also important. Unlike many allometric
equations developed for forest inventory purposes, the equation used here was
calculated from data representing ecologically mature E. regnans trees. Carbon
in dead biomass was calculated by using this allometric equation for standing
stems with a reduction for decay. Coarse woody debris on the forest floor was
measured along 100-m transects (63). The structure of stands with high biomass
was described by a bimodal frequency distribution of tree sizes that represented
different age cohorts. The maximum amount of biomass carbon occurred in tree
sizes 40–100 and 200–240 cm DBH. A lack of comparable high-quality soil data
meant we could not provide estimates of below-ground carbon stocks nor
consider associated soil carbon dynamics.

Our analyses of biomass carbon stocks used a combination of techniques
including field inventory data, biomass measurements, and understanding of
carbon cycling processes, as has been recommended by the IPCC (64). The rela-
tionship between reflectance from spectral bands, leaf area index, and biomass
accumulation is not linear. This is exemplified by the relatively low leaf area of E.
regnans for the high biomass accumulation in the stemwood of these tall trees.
Hence, it is important that all of these types of information are used to estimate
biomass carbon stocks and that models are well calibrated with site data, rather
than relying solely on remote sensing.
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Global Site Biomass Data. Data on forest biomass were obtained from the
literature where biomass was calculated from individual plot data at sites that
represent largely mature or primary forest with minimal human disturbance
(Table S1). The data were categorized into forest biomes (defined by the IPCC;
Table 4.5 in ref. 4). We used field plot data that were available in the published
literature as they constitute the most reliable primary data sources. We did not
use modeled estimates of biomass carbon or regional estimates derived from
forest inventory data and expansion factors to derive wood volume and
biomass. A carbon concentration of 0.5 gC�g�1 was used where only biomass

data were provided. Where site information was not given, latitude and
longitude were obtained from Google Earth (http://earth.google.com) by
using the described site location, and mean annual temperature and precip-
itation were obtained from a global dataset (www.cru.uea.ac.uk/cru/data/
tmc.htm). Little or no information was provided by most of the publications
concerning how internal decay in trees was accounted for in the biomass
estimates. Hence, our estimates of biomass of E. regnans that were reduced
to account for decay are considered conservative compared with the global
site data.
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Fig. S1. Distribution of sites with data for biomass carbon from the published literature is shown in relation to global biomes of tropical, temperate, and boreal
forest, with their current and original extent. The map of the global distribution of current and original forest areas was obtained from United Nations
Environment Programme, World Conservation Monitoring Centre, Global Forest Cover Map.
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Table S1. Global sites with biomass data used to analyze trends across forest biomass and to compare with E. regnans forests in
Australia

Region Site Species
Lati-
tude

Longi-
tude

Mean
annual

tempera-
ture, °C

Mean
annual
precipi-
tation,

mm

Above-
ground
living

biomass
carbon,
tC�ha�1

Total
living �

dead
biomass
carbon,
tC�ha�1 Ref.

Tropical forest
Tropical wet

Central America Los Tuxtlas, Mexico tropical, tall evergreen 18.58°N 95.08°W 27.0 4700 181 195 1
La Selva Biological Station,

Costa Rica
tropical wet rainforest 9.85°N 83.60°W 26.0 4000 87 2

South America Tapajos NF, Brazil tropical rainforest 3.04°N 54.95°W 25.0 2000 141 202 3,4,5
Northern Rôndonia State tropical moist forest 8.75° S 63.38°W 26.2 2300 143 163 6
Rondonia upland tropical evergreen

forest
9.20°S 60.05°W 25.2 2354 195 7

Manaus, Central Amazon tropical evergreen forest 2.50°S 60.00°W 26.7 2200 162 8
Manaus, Central Amazon tropical upland moist forest 2.97°S 60.18°W 26.7 2285 180 9
Rio Negro, Venezuela tropical moist forest 1.93°N 67.05°W 24.9 3500 117 159 10
Venezuela tropical moist forest 9.00°N 64.00°W 25.5 2850 179 227 11
San Carlos, Venezuela evergreen sclerophyllous

woodland
1.92°N 67.07°W 26.0 3600 182 320 12

San Carlos, Venezuela tropical evergreen lowland
forest

1.92°N 67.07°W 26.0 3600 138 350 13

Araracuara, Colombia ombtophilous tropical
rainforest

0.63°S 72.37°W 25.5 2998 175 14

French Guiana tropical wet rainforest 4.75°N 53.00°W 25.8 2757 155 15
Oceania Tutuila Island, Samoa lowland tropical rainforest 14.30°S 170.68°W 26.9 3207 122 16
Asia Khao Chong, peninsular

Thailand
tropical rainforest 7.50°N 99.80°E 27.2 2700 182 17

Cheko, Cambodia evergreen seasonal forest 10.93°N 103.40°E 27.8 3726 191 18
Ulu Segama FR, Sabah, Malysia dipterocarp hill forest 5.00°N 117.50°E 26.7 2700 165 19
Marafunga, New Guinea lower montane rainforest 6.00°S 145.18°E 13.0 4000 387 20

Tropical moist
Central America Eastern Jamaica montane rainforest 18.00°N 77.00°W 24.4 1685 204 204 21

Luquillo, Puerto Rico Prestoea montana, tropical
palm forest

18.42°N 65.92°W 19.7 1885 224 298 22

South America Manaus, Central Amazon,
Brazil

tropical rainforest 3.10°N 60.03°W 27.4 1571 237 399 23

Tapajos, Central Amazon tropical forest 2.85°S 54.97°W 25.0 1920 153 161 24
Tapajos, Central Amazon tropical upland moist forest 2.85°S 54.97°W 24.5 1909 141 9
Rio Branco, western Amazon open forest 10.12°S 68.00°W 25.0 1940 95 9
Venezuela tropical transition moist to dry

forest
9.50°N 70.00°W 26.0 1500 148 178 11

Asia Sebulu, East Kalimantan,
Indonesia

tropical lowland evergreen
dipterocarp rainforest

1.50°S 116.97°E 27.0 1862 254 25

Sebulu, East Kalimantan,
Indonesia

tropical lowland evergreen
dipterocarp rainforest

1.50°S 116.97°E 27.0 1862 436 26

Pasoh FR, Negeri Sembilan,
Malaysia

lowland tropical rainforest 2.97°N 102.30°E 28.0 1842 215 27,28

Thong Pha Phum NF, Thailand tropical rainforest 14.67°N 98.68°E 25.0 1650 138 29
Thong Pha Phum NF, Thailand dry evergreen forest 14.67°N 98.68°E 25.0 1650 70 29
Thong Pha Phum NF, Thailand mixed deciduaous forest 14.67°N 98.68°E 25.0 1650 48 29
Ping Kong, northwestern

Thailand
monsoon forest 19.50°N 99.00°E 24.0 1364 146 17

Tropical dry
South America Venezuela tropical dry forest 10.00°N 66.00°W 27.0 800 70 111 11

Tropical montane
South America Venezuela tropical lower montane moist

forest
9.50°N 71.00°W 15.0 1487 173 235 11

Venezuela tropical montane wet forest 10.50°N 71.00°W 10.5 1968 157 211 11
Eastern Andean Mts., Ecuador Polylepis incana, high altitude 0.22°S 78.05°W 7.2 1500 163 30

Temperate forest
Warm temperate
moist

North America Alaskan coast Tsuga heterophylla,
Chamaecyparis
nootkatensis, T.
mertensiana

58.37°N 134.72°W 10.0 3550 325 582 31

Oregon Cascades Pseudotsuga menziesii 44.00°N 122.50°W 10.1 1789 331 526 32
Oregon coast Tsuga heterophylla-Picea

sitchensis
45.00°N 123.93°W 10.1 3115 436 626 32
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Region Site Species
Lati-
tude

Longi-
tude

Mean
annual

tempera-
ture, °C

Mean
annual
precipi-
tation,

mm

Above-
ground
living

biomass
carbon,
tC�ha�1

Total
living �

dead
biomass
carbon,
tC�ha�1 Ref.

Oregon Abies amabilis; Pseudotsuga
menziesii

44.00°N 122.67°W 10.1 1789 440 514 32

Washington Abies amabilis; Pseudotsuga
menziesii

47.00°N 122.67°W 10.1 1789 422 496 32

Washington Pseudotsuga menziesii 46.00°N 122.00°W 12.5 1000 278 473 33
Great Smoky Mt. deciduous mesic 35.67°N 83.38°W 10.3 1744 199 34
Southern Appalachians Cove forests 35.68°N 83.42°W 12.7 1306 236 35
Indiana Quercus shumardii,

Liquidamber styraciflua
39.83°N 86.18°W 11.0 1028 117 36

Kentucky Fagus grandifolia, Quercus
alba

37.72°N 83.80°W 12.7 1230 165 37

Illinois Carya ovata, Quercus velutina 37.52°N 89.32°W 14.4 1270 131 38
South America Chile Nothofagus dombeyi, Drimys

winteri, N. nitida,
Aextoxicon punctatum

40.50°S 73.50°W 10.6 1600 142 39

Australasia Auckland & Northland, NZ Agathis australis 35.72°S 173.63°E 13.9 1640 672 982 40
Auckland & Northland, NZ Agathis australis 36.90°S 174.57°E 14.4 1341 312 400 40
Maimai, South Island NZ Nothofagus truncata,

Podocarpus ferrugineus
42.16°S 171.75°E 10.9 2600 153 352 41

Nelson, South Island NZ Nothofagus truncata 41.52°S 172.75°E 10.5 1307 166 289 42
NSW south coast, Aust. E. fastigata, E. sieberi,

Corymbia maculata
35.47°S 150.11°E 13.8 1097 447 615 43

Gippsland, Aust E. fastigata, E. obliqua, E.
cypellocarpa

37.28°S 149.15°E 10.4 1165 310 489 P.
Gibbons

NSW south coast, Aust. E. fastigata, E. sieberi,
Corymbia maculata

35.60°S 149.88°E 10.8 1090 270 487 B. Mackey

northern NSW, Aust. Caldluvia paniculosa, Geissois
benthami

28.50°S 153.00°E 18.9 1192 182 252 44

NSW south coast, Aust. E. sieberi, E. agglomerata, E.
obliqua

37.00°S 149.50°E 11.2 1051 218 319 45

montane, south east Aust. E. delegatensis 35.37°S 148.83°E 10.3 1185 199 333 H. Keith
southern NSW & Vict., Aust. E. bridgesiana, E. cypellocarpa,

E. muellerana
37.26°S 148.71°E 11.2 1041 294 433 A.

Claridge
southern Qld., Aust. Argyrodendron 27.33°S 152.75°E 17.0 1448 224 310 46
central Victoria, Aust. E. regnans 37.43°S 145.18°E 10.4 1244 678 1000 47
northern NSW, Aust. E. pilularis 30.33°S 152.64°E 15.2 1467 298 477 48

Cool temperate
moist

North America Oregon coast Tsuga heterophylla-Picea
sitchensis

45.00°N 123.90°W 8.6 2575 465 762 49

Washington coast Tsuga heterophylla-Picea
sitchensis

47.70°N 123.90°W 8.5 3356 364 624 49

Oregon Cascades Pseudotsuga menziesii
dominated

44.20°N 122.20°W 8.4 2002 432 707 49

Washington Cascades Abies amabilis; Tsuga
heterophylla

46.80°N 121.70°W 6.4 2375 380 636 49

Oregon Cascades Pseudotsuga menziesii 44.00°N 122.50°W 8.5 2300 356 568 50
Oregon Cascades Pseudotsuga menziesii 44.00°N 122.50°W 8.5 2300 587 794 51
Washington Cascades Abies amabilis 46.80°N 121.70°W 5.4 2700 224 781 52
Colorado, Rocky Mt. NP Picea engelmannii, Abies

lasiocarpa
40.28°N 105.63°W 1.5 1000 124 289 53

South America Cordillera de Piuchue, Chile Nothofagus dombeyi, Drimys
winteri, Laureliopsis
philippiana

42.50°S 74.00°W 7.2 5000 179 395 54,55,56

Cordillera de Piuchue, Chile Fitzroya cupressoides 42.50°S 74.00°W 7.2 5000 268 450 54,55,56
Cordillera de Piuchue, Chile Philgerodendron uviferum,

Tepualia stipularis
42.50°S 74.00°W 7.2 5000 146 326 54,55,56

San Pablo de Tregua, Andes,
Chile

Nothofagus dombeyi,
Laureliopsis philippiana,
Saxegothaea conspicua

39.63°S 72.08°W 9.7 2400 439 571 57

San Pablo de Tregua, Andes,
Chile

Laureliopsis philippiana,
Saxegothaea conspicua,
Dassyphyllum diacanthoides

39.63°S 72.08°W 9.7 2400 332 428 57

Australasia Central South Island NZ Nothofagus solandri 43.25°S 172.00°E 8.0 1447 123 150 58
Central Highlands, Vict., Aust. Eucalyptus regnans 37.62°S 145.79°E 9.4 1668 501 1141 D.

Lindenmayer
southern Tasmania, Aust. E. obliqua 43.21°S 146.70°E 9.8 1722 444 673 H. Keith
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Region Site Species
Lati-
tude

Longi-
tude

Mean
annual

tempera-
ture, °C

Mean
annual
precipi-
tation,

mm

Above-
ground
living

biomass
carbon,
tC�ha�1

Total
living �

dead
biomass
carbon,
tC�ha�1 Ref.

southern Tasmania, Aust. E. regnans 42.83°S 146.57°E 8.6 1503 752 1302 59
southern Tasmania, Aust. E. obliqua 43.09°S 146.70°E 9.9 1490 668 956 59

Cool temperate
dry

North America Eastern Oregon Pinus ponderosa-Pinus
contorta

43.70°N 121.60°W 6.2 497 85 157 49

Wisconsin Tsuga canadensis: Pinus
strobus

45.50°N 89.33°W 5.3 800 286 476 60

Oregon, Waldo Lake Tsuga mertensiana, Pinus
contorta, Pinus monticola

43.50°N 122.00°W 4.6 404 158 202 61

Cool temperate
montane

Asia Changbai, China Acer mono, Betula
costata,Pinus koraiensis,
Tilia amurensis

41.00°N 127.00°E 3.9 782 147 153 62

Boreal forest
Boreal moist

North America Minnesota, USA Picea marina 47.50°N 93.50°W 4.1 690 34 63
Alberta, Canada Pinus contorta, Populus

tremulous, Picea glauca
54.25°N 117.00°W 2.6 500 50 79 64

Thompson, Manitoba, Canada Picea marina - dry 55.80°N 97.87°W 0.1 536 72 116 65
Thompson, Manitoba, Canada Picea marina - wet 55.80°N 97.87°W 0.1 536 31 53 65
Manitoba, Canada, BOREAS

NSA
Picea marina 55.99°N 98.99°W -4.6 536 57 74 66,67

Manitoba, Canada, BOREAS
NSA

Pinus banksiana 55.99°N 98.99°W -4.6 536 29 50 66,67

Manitoba, Canada, BOREAS
NSA

Populus tremuloides 55.99°N 98.99°W -4.6 536 57 92 66,67

Canada - Atlantic Maritime 46 °N 66 °W 5.0 1200 87 68
Canada - Mixedwood Plains 45 °N 77 °W 6.5 860 113 68
Canada - Pacific Maritime 51 °N 125 °W 6.7 2250 80 68
Canada - Montane Cordillera 52 °N 118 °W 4.0 1000 107 68
Canada - Hudson Plains 56 °N 94 °W -3.0 600 34 68
Canada - Eastern Boreal Shield 51 °N 82 °W 5.5 1000 67 68

Siberia Zotino Pinus sylvestris 60.73°N 89.15°E -3.3 663 75 92 69
Karelia, Russia Picea abies 62.00°N 34.00°E 2.2 650 38 70
Tomsk, Russia Pinus sylvestris 58.00°N 83.00°E -0.8 501 81 71

Europe Fyedorovskoye, European
Russia

Picea abies 56.45°N 32.92°E 3.6 714 95 69

Waldstein, Germany Picea abies 50.15°N 11.87°E 5.8 1100 105 69
Tampere, southern Finland Pinus sylvestris, Picea abies,

Betula pendula, B.
pubescens

61.28°N 23.44°E 4.0 548 102 153 72

Rovaniemi, northern Finland Pinus sylvestris, Picea abies,
Betula pendula, B.
pubescens

66.34°N 25.50°E 0.5 591 77 116 72

Kangasvaara, eastern Finland Picea abies, Pinus sylvestis,
Betula pubescens, Populus
tremula

63.85°N 28.97°E 1.2 709 82 123 73

Central Finland Pinus sylvestris 64.72°N 26.02°E 2.0 500 34 67 74
Southern Finland Pinus sylvestris 61.65°N 29.28°E 4.0 550 28 64 74
Lithuania Pinus sylvestris 55.42°N 26.02°E 6.0 760 75 133 74
southern Poland Pinus sylvestris 50.47°N 22.98°E 8.0 600 68 143 74
Llomantsi, Finland Picea abies, Pinus sylvestis,

Betula pubescens
62.85°N 30.88°E 1.7 640 25 75

Jädraås, Sweden Pinus sylvestris 60.82°N 16.50°E 3.0 731 29 76,77
Oulu, Finland Picea excels 66.37°N 29.00°E 0.0 500 51 78

Boreal dry
North America Alaska, USA Picea glauca, P. marina,

Populus/Alnus, Betula
papyrifera

64.75°N 148.25°W -3.5 269 61 79

Alaska, USA Picea marina 64.00°N 148.00°W -3.4 275 43 80
Saskatchewan, Canada,

BOREAS-SSA
Picea marina 53.99°N 104.99°W -1.1 405 49 66 66,67

Saskatchewan, Canada,
BOREAS SSA

Pinus banksiana 53.99°N 104.99°W -1.1 405 35 63 66,67
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Sediment Production in a Coastal 
Watershed: Legacy, Land Use, Recovery, 
and Rehabilitation1  

Elizabeth T. Keppeler2 

Abstract 
Sediment production has been measured for nearly half a century at the Caspar Creek 
Experimental Watersheds. Examination of this sediment record provides insights into the 
relative magnitudes and durations of sediment production from management practices 
including road construction, selection harvest and tractor skidding, and later road-
decommissioning. The 424-ha South Fork was harvested under standards that applied before 
passage of the 1973 Forest Practice Act. Regression analysis of annual suspended sediment 
loads on peak flows indicates that sediment production roughly doubled, with a return to pre-
treatment levels about 11 years after harvest ended. However, sediment production again 
increased in the 1990s as road crossings deteriorated in response to large storms. Road 
crossings decommissioned in 1998 eroded a volume equivalent to more than half of the total 
yield in 1999 and enlarged another 20 percent over the last decade. Suspended sediment 
yields since decommissioning were reduced only for small storms. Recent assessment of 
1970’s era roads and skid trails found 443 remaining stream and swale crossings. Stream 
crossing have eroded an average volume of 10 m3. Stream diversions are common, and many 
sites have the potential for future diversion. Diversions along incised roads and skid trails 
contribute to episodic sediment inputs. Mainstem sediment loads are elevated relative to those 
at tributary gages located above the decommissioned riparian haul road, indicating that 
sediment yields at the weir are enhanced along the mainstem itself. Since turbidity monitoring 
began in 1996, South Fork mainstem turbidities have exceeded ecosystem thresholds of 
concern a higher percentage of time than those in the North Fork. 
Key words: erosion, legacy, logging, sediment, roads, road decommissioning  

Introduction and site description 
Two centuries of logging in the redwood forests of northern California have 

transformed the region. Although the redwoods remain the defining natural 
characteristic of this “other California”, the landscape has been altered in a myriad of 
ways, some obvious and some subtle. Management activities such as timber harvest, 
road construction and use, and site preparation have been shown to deliver sediment, 
nutrients, and other pollutants to streams. Temporal and spatial variability of 
management impacts continues to be a topic of major concern—one that long-term 
research is particularly suited to address (Anderson and Lockaby 2011). The Caspar 
Creek Experimental Watersheds are a source of such data for the region. 

                                                 
1 This paper was presented at the redwood science symposium: coast redwood forests in a changing 
California. 21-23 June 2011, Santa Cruz, California. 
2 Hydrologist, U.S. Department of Agriculture, Forest Service, Pacific Southwest Research Station, 802 
N. Main St., Fort Bragg, CA 95521. (ekeppeler@fs.fed.us). 
 



GENERAL TECHNICAL REPORT PSW-GTR-238 

70 
 

The Caspar Creek research watersheds are within the Jackson Demonstration 
State Forest, 5 km from the Mendocino coast. Streamflow and sediment data are 
collected from weirs constructed in 1962 on the 424 ha South Fork and 473 ha North 
Fork and from tributary gages installed between 1983 and 2001 (fig. 1). Over a 20-
year period of rapidly evolving management practices, the 100-year-old 2nd-growth 
redwood and Douglas-fir forest of this coastal basin was selectively tractor-logged 
(South Fork, 1971 to 1973) and partially cable clear-cut (North Fork, 1985 to 1992). 
New roads were constructed in both watersheds in conjunction with timber harvest. A 
4.7 km mainline riparian road was built in South Fork 4 years prior to harvest and 
decommissioned in 1998, 25 years post-harvest. These varied treatments influence 
hydrologic processes, recovery time-frames, and restoration responses. 

  

Figure 1—South Fork Caspar Creek watershed. 

Several reports document enhanced sediment production in response to South 
Fork road construction, logging, and tractor-yarding (Lewis 1998, Rice et al. 1979, 
Tilley and Rice 1977). These prior reports rely on North Fork comparisons for 
estimates of South Fork sediment increases. Lewis (1998) found suspended sediment 
in the South Fork increased 335 percent the year after road construction, while yields 
for the next 3 years did not increase significantly. For the 6 years following logging, 
suspended sediment yields increased an average of 212 percent over expected values, 
or 331 percent when North Fork yields were adjusted to remove the effect of a large 
1974 North Fork landslide. Suspended sediment yields recovered to background 
levels by 1979 and remained at background levels until 1985, when logging in the 
North Fork began. This report re-examines South Fork (SFC) suspended sediment 
trends through 2010 using analyses independent of North Fork (NFC) data and 
addresses the analytical problems presented by changing sampling protocols and 
episodic perturbations resulting from large landslides. Results are reviewed in light of 
erosion trends documented during 4 decades of field studies. 
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Methods 
Sediment production estimates in the two watersheds are derived from water 

samples collected at the weirs (suspended loads) and annual bathymetric surveys of 
weir pond deposition. Pond deposition consists of approximately 40 percent 
suspended sediments and 60 percent bedload (Lewis 1998). Suspended sediment 
sampling protocols evolved over time. Initially, rising-limb data from fixed-stage 
siphon samplers were supplemented with manual DH-48 sampling during receding 
flows. Pumping samplers have been the primary means of suspended sediment 
sampling since 1976. Sediment concentrations, derived using standard gravimetric 
methods, were used to estimate loads using flow-duration sediment rating curves. 
Instream turbidimeters, deployed in 1996, are currently used in conjunction with 
pumped and DH-75 water samples to refine load estimates according to Turbidity 
Threshold Sampling protocols (Lewis and Eads 2009). Storm events are defined as 
the hydrograph rise to, and the ensuing recession from, a peak discharge exceeding 
1.6 L/s per ha (0.17 yr recurrence interval).  

Annual loads include an estimate of sediment flux between storm events and 
have been multiplied by a factor of 0.45 for years 1963 to 1975 to remove bias 
introduced by fixed-stage samplers. Lewis (1998) demonstrated the bias introduced 
by disproportionate sampling of rising hydrographs and the strong correlation 
between annual suspended loads and annual runoff. Using NFC calibration data, 
Lewis (personal communication, 2007) regressed annual loads on annual peaks and 
compared deviations to conclude that estimates prior to the 1976 change in sampling 
protocol are consistently higher than those of the subsequent period by a factor of 
2.22 and proposed this same correction for both NFC and SFC annual loads. 

To allow SFC sediment loads to be analyzed after 1985, when logging began in 
the North Fork control watershed, the present study employs a calibration relation 
between SFC annual suspended sediment loads and SFC annual maximum 
peakflows, using 1963 to 1967 and 1984 to 1992 data. The calibration relation is used 
to estimate expected annual loads under pretreatment (and post-recovery) conditions, 
and observed loads can then be compared with expected loads to calculate deviations 
associated with road construction, harvest, and later road decommissioning. A similar 
approach was taken using storm-based loads and peaks for the 1986 to 2009 data set 
to explore changes associated with road decommissioning. 

The potential implications of altered sediment loads are evaluated using the 15 
years of 10-min-interval turbidity now available for NFC and SFC. The number of 
days per year with turbidities exceeding the stream ecosystem stress thresholds 
proposed for Northern California watersheds (Klein and others 2008) were compared 
between sites using a paired t-test. 

Erosion features larger than 7.6 m3 were mapped in 1994, and subsequently after 
peak flows exceeding the 4 year return period (1997, 1998, and 1999). Beginning in 
2000, this inventory was repeated on an annual basis. Slide dimensions and volumes 
were recorded.  

Between 2004 and 2006, an inventory of legacy sediment sources was performed 
in the South Fork watershed based on protocols used for the Sinkyone Wilderness 
State Park Road Rehabilitation Project (Merrill 2003). Untreated roads and skid trails 
were evaluated in the field, using 2-m LiDAR and 1975 air photo imagery to help 
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locate the features. Stream and swale crossings, roads, landings, gullies, stream 
diversions (existing and potential), and landslide locations were mapped. In addition, 
the field crew attempted to remeasure voids from historic slides. At stream and swale 
crossings, erosion voids were measured to an accuracy of 20 percent, and erosion 
potential, the amount expected to erode over the next 3 decades, was estimated based 
on drainage area, vegetation, and bank condition.  

Erosion measurements along the haul road decommissioned in 1998 (Keppeler 
and others 2007) were repeated in 2011. The field crew evaluated 35 treatment sites 
for “sediment delivery potential” and gully “activity level” (Merrill 2003). At 10 
sites, thalweg profiles and three to five cross-section transects were surveyed using 
control points established in 1999 to estimate erosion in the intervening period. 

Results 
Regression results confirmed the strong correlation between annual suspended 

sediment load and peakflow (r2 = 0.90), allowing prediction of SFC loads 
independently of NFC measurements. SFC suspended sediment loads averaged 44 
t/km2 per year during the 1962 to 1967 calibration period while NFC averaged 56 
t/km2 per year (68 ± 40 (0.95 CI) for 22 pre-treatment years). This revised analysis, 
correcting for sampler bias, resulted in an estimate of excess suspended sediment 
produced post-logging of 928 t/km2 (116 t/km2 per year) through 1979 (fig. 2).  

A. Deviation

D
ev

ia
tio

n 
fro

m
 e

xp
ec

te
d

su
sp

en
de

d 
se

di
m

en
t

yi
el

d 
(tk

m
-2

yr
-1

)

0

100

200

300

400

B. Cumulative deviation

1960 1970 1980 1990 2000 2010

C
um

ul
at

iv
e 

de
vi

at
io

n 
in

su
sp

en
de

d 
se

di
m

en
t

yi
el

d 
(tk

m
-2

yr
-1

)

0

500

1000

1500

2000

An
nu

al
 m

ax
im

um
pe

ak
flo

w
 (L

s-1
ha

-1
)

0

20

40

60
pre-treatment
roaded
logged
post-decom

 
Figure 2—Excess suspended sediment production by year for (A) annual and (B) 
cumulative deviation from predicted load. 

Beginning about 10 years after timber harvest, sediment production returned to 
pre-harvest levels, and this pattern persisted for another decade. Elevated sediment 
production was renewed in 1993 and was most evident during years with peak flows 
larger than the 4 year return interval flow (about 12 L/s per ha). Keppeler and Lewis 
(2007) detected SFC storm load increases of about 40 percent during 1998 to 2003, 
suggesting an episode of elevated sedimentation spanning the decommissioning 
treatment. Regression analyses of SFC storm loads on storm peaks for 1986 to 1998 
and 2000 to 2009 show no significant difference (p < 0.05) after decommissioning 
for peaks larger than the 0.4 yr recurrence interval, but for smaller peaks, loads were 
significantly reduced (fig. 3).  
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Figure 3—Sediment loads as a function of storm peak before and after 
decommissioning, divided into two peak discharge classes at the 0.4 yr return period. 

Since implementation of continuous turbidity monitoring in 1996, SFC turbidities 
have exceeded ecosystem thresholds of concern more commonly than NFC 
turbidities. When turbidity records were tallied by stream ecosystem stress thresholds 
exceeding 25 (moderate), 50 (severe), 100 ntu (extreme) (Klein and others 2008) for 
each hydrologic year, SFC averages exceeded NFC’s by 50, 60, and 120 percent (p < 
0.014), respectively—a fairly consistent pattern even during years when NFC logging 
effects were evident. This result may reflect high inputs of fine sediments from road 
surfaces and bare ground in the South Fork, or may indicate that the physical 
properties of the sediment transported through the two weir ponds differ. The 
difference in ratios of average storm load above and below the two weirs supports the 
latter hypothesis. The weirs trap an estimated 20 to 30 percent of suspended sediment 
and virtually all bedload, thus the rationale for siting sampling stations ARF and 
QUE immediately upstream of the NFC and SFC weir ponds. Based on storm load 
data from 2001 to 2009, NFC transported just 70 percent of the load entering the 
pond, while SFC transported 80 percent.  

Information from field-based sediment source assessments provides a context for 
interpreting the patterns of suspended sediment yield (table 1). The inventory of the 
entire South Fork watershed performed between 2004 and 2006 documented 443 
remaining stream and swale crossings on untreated roads and skid trails. Of these, 
325 had experienced partial failure. Swale crossings numbered 208, including 102 
that had remained stable in the 3 decades since construction and only four that had 
eroded more than 10 m3. In contrast, only 16 of 235 stream crossing had experienced 
no notable erosion. Eroded volume per stream crossing averaged 10 m3, but most of 
this erosion did not appear to be recent. Fill material at risk of further erosion 
accounted for 16 percent of the estimated initial crossing fill. Stream crossings 
accounted for 82 percent of the “at risk” projection of erosion potential. Diversions 
onto roads and skid trails were common. Roughly 10 percent of stream crossings 
were active diversions while a similar number were “at risk” because a minor 
blockage could redirect flow onto the road surface. More than 300 m of entrenched 
diversions and active gullies were noted.  
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Table 1—Field-based sediment source measurements (in-channel erosion from Reid and 
others 2010).  

Type Years m3 m3/yr Method 
Logging period     
landslides (re-assessed) 1971-76 7944 1324 inventory 2004-2006 
Recovery period     
untreated crossing erosion 1971-06 2827 79 inventory 2004-2006 
gully erosion 1971-06 932 26 inventory 2004-2006 
mass-wasting > 7.6 m3 1977-94 1705 95 inventory 1994 
mass-wasting > 7.6 m3 1977-06 2897 97 inventory 2004-2006 
mass-wasting > 7.6 m3 1995-99 4008 802 inventory, irregular 
Post-decommission period     
mass-wasting > 7.6 m3 2001-10 553 55 annual inventory 
treated crossing erosion 1999 651 651 survey, 1999 
treated crossing erosion 2000-01 108 54 survey, 2001-2002 
treated crossing erosion 2002-11 150 15 survey, 2011 
in-channel erosion 2001-08 na 291 survey, irregular 

 

Landslide voids encountered during the recent inventory included 7944 m3 (18.7 
m3/ha) from slides listed in the 1976 data set and 2897 m3 (6.8 m3/ha) in more recent 
features. However, half the slides in the 1976 data set were not relocated. 

Soil displacement by mass-wasting for events larger than 7.6 m3 declined since 
the 1970s and again in the most recent decade relative to the 1990s. Through 1994, 
the rate was 95 m3/yr; from 1995 to 1999, 802 m3/yr; and since 2000, 55 m3/yr. 
Seven of 10 slides in the 1994 inventory were along haul roads and landings, but 
these accounted for less than 20 percent of the total volume. Only two failures along 
the mainline road were attributed to 1993. Between 1993 and 1999, 17 slides 
accounting for 70 percent of the mass-wasting volume occurred along the mainline 
road—15 resulted from culvert or fill failures. In the post-decommissioning data set, 
the largest feature was a 255 m3 slide that originated along an untreated mid-slope 
road routing entrenched flow from a stream diversion to the fill slope. The slide 
traveled down the tributary channel as a debris torrent, depositing debris in the 1998 
restored stream crossing void and continuing on to the South Fork mainstem.  

Keppeler et al. (2007) report that the 1998 road decommissioning, followed by 
the largest peakflow of the 49 year SFC record, profoundly impacted sediment 
production in 1999. Re-evaluation of 35 treated crossings in 2011 indicated that 
erosion is ongoing at 31. Sediment transport potential was rated “high” or “extreme” 
at 12 of 37 sites. The predominant “Activity Class” (Merrill 2003) for the gullied 
crossings was “3” (indicating “good vegetative cover” with less than 50 percent of 
the incised area subject to erosion and transport). However, five were characterized 
as “1” (exhibiting “widespread transport and little or no vegetation”) and five were 
rated as “4” (supporting “good vegetative cover” and having gentle side-slopes). 

The 2011 re-survey of channel cross-sections and profiles established at 10 sites 
in 1999 quantified additional scour and fill since 2001. Incision and widening were 
evident at 60 and 40 percent, respectively, of 42 cross-section transects, while 30 
percent of transects showed neither. Mean profile elevation decreased by 0.09 m. 
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Headcut retreat was evident along all 10 surveyed profiles. In sum, these 10 sites 
enlarged by 80 m3, or about 20 percent, since last assessed. Assuming a similar rate 
of erosion from the 25 sites that were not re-surveyed, total enlargement is estimated 
to have been about 150 m3 over the last decade. A foot trail along the former road 
surface receives semi-regular (unsanctioned) bicycle and motorcycle use. The road 
has not fully revegetated and delivers an unknown amount of sediment to the stream. 

Discussion 
To relate erosion measurements to recent trends in suspended sediment yields at 

the weirs, it is helpful to compare unit-area sediment loads measured immediately 
upstream of the weirs with those measured at upstream tributary gages to identify 
areas contributing disproportionate amounts of sediment. Since 2000, when nine 
tributary gages were installed in the South Fork watershed, NFC event-based storm 
loads averaged 104.3 kg/ha based on contributions from the two gages delivering 
directly to the weir pond. Upstream gages produced similar loads, averaging 99.3 
kg/ha. In contrast, South Fork event-based loads (the sum of mainstem loads 
measured 50 m upstream of the weir pond and the tributary gage load delivered 
directly to the weir pond) averaged 75.8 kg/ha. South Fork tributaries draining 52 
percent of the watershed area produced 54.1 kg/ha per event, on average. Assuming 
the few small ungaged tributaries are not generating disproportionately high amounts 
of sediment, the SFC load is enriched below tributary gages and along the mainstem. 
Three of the tributary gages are sited within 42 m upstream of stream crossings 
restored during the 1998 decommissioning of the mainline road, and paired water 
samples were collected above and below the crossings during water years 2004 and 
2006. These samples indicate suspended sediment concentrations were enriched 
below the decommissioned crossings (p < 0.012), reflecting the net contributions of 
erosion within the restored stream crossings and from the old road surface.  

During the last decade, the volume of fine sediments in pools declined along the 
lower 490 m of mainstem channel above the SFC weir. However, pool depths 
decreased as well. Mainstem cross-sections, measured biennially since 2000 along 
3100 m of channel, scoured 59 m3 from 2000 to 20103. It is likely that sediment 
inputs from both recent and historic mass-wasting, including materials eroded from 
failed and decommissioned crossings, were re-mobilized during high flows and 
augmented suspended sediment loads generated in upland portions of the South Fork 
watershed. In-channel erosion processes were also active in South Fork tributaries 
and account for a substantial portion of the suspended load at SFC (Reid et al. 2010). 

Conclusions 
Measured rates of suspended sediment yield in the South Fork Caspar Creek 

watershed were highest during the first decade after selection harvest and tractor-
yarding was completed in 1973. A second episode of increased suspended sediment 
yield, coinciding with a notable increase in road-related mass-wasting, commenced 
20 years post-harvest. Since decommissioning of the riparian road in 1998, reduced 
sediment yields have been detected only for small storms, though the incidence and 
                                                 
3 S. Hilton, Hydrologist, U.S. Department of Agriculture, Forest Service, Pacific Southwest Research 
Station, 2011, personal communication. 
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magnitude of mass-wasting was lower during the last decade than in the 1990s. 
Mainstem channel measurements and tributary gage data suggest that sediment 
deposited prior to 2000 was mobilized and transported during the last decade. 
Erosion in upland areas, including diversion-induced mass-wasting, incision of 
crossings along untreated roads and skid trails, and in-channel gullying, remains 
active. Potential interactions with persisting legacy effects should be considered 
when modern forest management practices are superimposed on landscapes still 
responding to past disturbances. 
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PREFACE

THE TONGASSTONGAS NATIONAL FOREST NOT ONLY THE LARGEST NATIONAL FOREST IT IS ONE OF

THE MOST IT IS THE BEST EXAMPLE OF TEMPERATE COASTAL RAIN FOREST

REMAINING AND WELLBEING IS OF CRITICAL INTEREST NOT ONLY TO THE PEOPLE OF

SOUTHEAST ALASKA BUT TO ALL PEOPLE OF THE UNITED STATESSTATE THE WORLD

INGH THE BEST WAY TO MANAGE THISTHI DFICE ECOSYSTEM IS AS DIFFICULT

TASK AS THE FOREST SERVICE HAS EVER UNDERTAKEN THISTHI REVIEW OF THE WILDLIFE

MANAGEMENT ASPECTSASPECT OF THE TONGASSTONGAS NATIONAL FOREST PLANNING PROCESSPROCES IS

INTENDED TO HELP WITH THAT TASK THE REVIEW WAS REQUESTED BY REGIONAL FORESTER

MICHAEL BARTON WHO ASKED THE

THFLHWO LCWREGWNHPNW
ROSSROS KIESTEIF IOH TBFTH

CHARGE TO THE REVIEW

REGIONAL FORESTER QTSSQTS REQUEST LETTER TO STATION PNW FOREST AND

RANGE EXPERIMENT STATION AUGUST 17 1993 FOR THE REVIEW CLEARLY IDENTIFIED

LQ

DEVELOP THE BEST AVAILABLE FOR REVISING THE TONGASSTONGAS LAND

MANAGEMENT PLAIT TLM REGARDING WILDLIFE HABITAT CONSERVATION PLANNING

IN PARTICULAR

REVIEWSREVIEW ARE TO DETERMINE IF THE ASSUMPTIONSASSUMPTION
SPECIESSPECIE INFORMATION AND CONCLUSIONSCONCLUSION ARE SCIENTIFICALLY SOUND AND IF THEY

REPRESENT THE STATE OF THE ART APPLIED CONSERVATION BIOLOGY WITHIN THE

LIMITSLIMIT OF LBBK IONQ
CRITICAL FURTHER CONSIDERATION THAT

YOUR REVIEW SHOULD BE AS INDEPENDENT OF US IN THE ALASKA REGION AS

IBQL IN ORDER TO ENSURE THE REVIEWSREVIEW ARE NGOROUSNGOROU AND

ROW THE REVIEW WAS CONDUCTED

TO MEET THISTHI REQUEST FOR AN INDEPENDENT REVIEW KIESTER REQUESTED REVIEWSREVIEW FROM

IVID REVIEWERSREVIEWER FROM ACROSSACROS THE UNITED STATESSTATE AND CANADA
ADDITION DR CAROL ECKHARDT OF PNW WAS ASKED TO SERVE AS THE PROJECT

COORDINATOR THE REVIEWERSREVIEWER WERE IX OF PEOPLE FROM THE FOREST

UNIVERSITIESUNIVERSITIE AND GOVERNMENTAL AND GOV ORGANIZATIONSORGANIZATION WITHOUT

INTENDING AT ALL TO SLIGHT THE MANY FINE SETENTISTSSETENTIST IN WE EXCLUDED THOSE

WORKERSWORKER FROM IDERA TO MAINTAIN INDEPENDENCE AND TO BRING FRESB

PERSPECTIVE THE THREE DOCUMENTSDOCUMENT TO BE REVIEWED WERE SENT TO EACH REVIEWER

PREFACE
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WHO THEN PREPARED WRITTEN THESE 18 REVIEWSREVIEW ARE INCLUDED THISTHI

DOCUMENT DURING THE WEEK OF JANUARY IE MET TO DISCUSSDISCUS THE

REVIEWSREVIEW WITH THE REVIEWERSREVIEWER AND ECKHARDT THEN WROTE THISTHI SYNTHESISSYNTHESI
THISTHI DOCUMENT REPRESENTSREPRESENT OUR ANALYSISANALYSI AND SYNTHESISSYNTHESI OF THE DOCUMENTSDOCUMENT UNDER

REVIEW AND THE LH LEWSLEW WE ARE FULLY RESPONSIBLE FOR ITS CONTENT

THISTHI SYNTHESISSYNTHESI IS INTENDED TO CAPTURE THE IMPORTANT GENERAL POINTSPOINT THAT AROSE

IN THE IS NOT INTENDED TO DUPLICATE THE EXTENSIVE DETAIL

THAT IS CONTAINED THOSE REVIEWSREVIEW

TWO OTHER ACTIVITIESACTIVITIE HAVE CONTRIBUTED TO THISTHI REVIEW DR ERIC FORSFOR MAN

PROVIDED REVIEWSREVIEW OF THE BORAL OWL AND GOS HAWK SECTIONSSECTION OF TWO OF THE

HIS REVIEW COMMENTSCOMMENT ARE INCLUDED ANDREW HANSEN

BEGAN PROJECT TO WORK WITH THE TONGASSTONGAS LH FOREST TO HELP EXPAND THEIR

MODELING EFFORTSEFFORT THISTHI WORK ONGOING AND WILL BE PRESENTED SEPARATELY

PRETACE
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SUMMARY OF REVIEWSREVIEW AND RECOMMENDATIONSRECOMMENDATION

WE UNDERTOOK COMPREHENSIVE REVIEW OF THREE DOCUMENTSDOCUMENT PRODUCED BY THE

TONGASSTONGAS NATIONAL FOREST WILDLIFE MANAGEMENT PLANNING EFFORT THEY ARE

APPENDIX FISH AND WLLD4FE VIABILITY RISK MEQNT
HABITAT CAPABILITY LSFOR LDU SOUTHEAST

PPOSED STRATEGY FOR MAINTAINING LK2 IA LATQ OFIL ASSOCIATED WITH FORESTSFOREST SOUTHEAST AZSKA

WE OBTAINED 18 IDUAL REVIEWSREVIEW FROM WILDLIFE EXPERTSEXPERT OF BOTH THE UNITED STATESSTATE

AND CANADA OUR SYNTHESISSYNTHESI OF THESE 18 LNDMDUA IEWSIEW AND OUR OWN ANA
CAN BE SUMMARIZED BY THE LQ 13 INT THE FIRST TWO POINTSPOINT REFER TO THE

DOCUMENTSDOCUMENT THEMSDVESTHEMSDVE

THE DOCUMENTSDOCUMENT REPRESENT MUCH THOUGHT AND BARD WORK BUT PLANSPLAN ARE

ALWAYSALWAY BEHIND THE SCIENCE ON WHICH THEY ARE BASED AND THEIR STANDARDSSTANDARD

ARE CONSTANTLY BEING RAISED

LLH THE STRATEGY GETSGET HIGH MARKSMARK APPENDIX IS NOT AS THOROUGH
OR LQ MOTIVATED AND MODELSMODEL REQUIRESREQUIRE RETHINKING NONE OF THE PLANNING
ALTERNATIVESALTERNATIVE DESCRIBED OR SUGGESTED IS ADEQUATE AT THISTHI TIME TO ENSURE

VIABILITY OF SPECIESSPECIE

THE REST OF THE POINTSPOINT ARE RECOMMENDATIONSRECOMMENDATION FOR THE PLANNING PROCESSPROCES

RECOGNIZE THE GLOBAL SIGNIFICANCE OF THE TONGASSTONGAS NATIONAL

UNDERSTAND THE LQI LARIT AND TOPOGRAPHY OR NATURAL

FRAGMENTATION THE TONGASSTONGAS NATIONAL FOREST IS NATURAFLY SIGNIFICANTLY

FRAGMENTED AND ANY MANAGEMENTINDUCED FRAGMENTATION MUST BE

EVALUATED THISTHI CONTEXT

EFLIUATE AND SYNTHESIZE ADDITIONAL METHODSMETHOD BEYOND THE MANAGEMENT
INDICATOR SPECIESSPECIE METHOD

POPULATION VIABILITY IA
GAP ANALYSISANALYSI

EVOLUTIONGENETIC ANALYSTSANALYST

WITHIN THE MANAGEMENT INDICATOR SPECIESSPECIE METHOD

ADD MORE SPECIESSPECIE
OBTAIN DATA SPECIFIC TO POPULATIONSPOPULATION ON THE TONGASSTONGAS NATIONAL

KIESTER AND LCH
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EVALUATE AND SYNTHESIZE ADDITIONAL LANDSCAPE APPROACHESAPPROACHE TO THE

HABITAT CONSERVATION AREA LUDI
INVERSE OF THE HABITAT CONSERVATION AREA

LARGE RESERVESRESERVE

WITHIN THE HABTTAT CONSERVATION AREASAREA APPROACH

DEFINE LSEE THE RULESRULE FOR USE
DO NOT OR BUILD ROADSROAD IT
DESIGN IN THREE

FACTOR THE EFFECTSEFFECT OF OTHER ITAT

MOVE BEYOND THE HABITAT CAPABILITY MODELSMODEL TO DEVELOP CLOSET

APPROXIMATIONSAPPROXIMATION TO LQLYH EXPLICIT PO VIABILITY ANALYSTSANALYST

IMMEDIATE RECOMMENDATION KEEP LANDSCAPE OPTIONSOPTION

DO NOT FURTHER FRAGMENT LARGE LO OF HIGH VOLUME OLDGROWTH
DO NOT IF CUT ALTITUDE HIGH VOLUME OLDGROWTH

SHORTTERM RECOMMENDATION INITIATE 5PRONGED TERM
RESEARCH AND DATA ACQUISITION EFFORT

DO COMPLETE POPULATION VIABILITY LYS FOR LARGE SPECIESSPECIE

DO AN EVOLUTIONARY ANALYSISANALYSI FOR SMALL SPECIESSPECIE GROUP DEER MICE OR

CONSTRUCT DIMEN OF THE CURRENT PHYSICAL AND

BIOLOGICAL ENVIRONMENT OF THE TONGASSTONGAS NATIONAL

LEARN ABOUT REGENERATION AND SECOND WILDLIFE

ITI BIOLOGICAL SURVEY

G4ER NQH ADAPTIVE ECOSYSTEM

CREATE IN PROCESSPROCES FOR ADAPTIVE ECOYSTEM MANAGEMENT
PLAN USING NATURAL PATTERNSPATTERN OF DISTURBANCE AS GUIDE

IZEH SPECIESBASED AND LANDSCAPEBASED APPROACHESAPPROACHE

BUILD ON INTERAGENCY APPROACH AND CONSIDER LH

IE AND ECKHARDT
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SCIENTIFIC PROGRESSPROGRES IS CONTINUOUSCONTINUOU WHILE FINAL MANAGEMENT PLANSPLAN ARE ISSUED ONLY

AT THTENA THEREFORE WE MUST EXPECT THAT THERE WILL ALWAYSALWAY BE SOMETHING OF

DISCONTINUITY BETWEEN THE TWO ADDITION IT IS ALSO THE CASE THAT THE STANDARDSSTANDARD

FOR NATIONAL FOREST PLANSPLAN HAVE BEEN LYH RAISED THE LAST FEW THISTHI
OF THE BAF VIRTUALLY GUARANTEESGUARANTEE THAT ANY IQNG DOCUMENT MORE THAN

FEW YEARSYEAR OLD WILL BE OUT OF DATE THEREFORE NO PARTICULARLY USEFUL PURPOSE

SERVED BY DISSECTING OLDER WORK RATHER WE RECOGNIZE THAT TREMENDOUSTREMENDOU AMOUNT

OF WORK HAS GONE INTO PREVIOUSPREVIOU PLANNING EFFORTSEFFORT FOR THE TONGASSTONGAS NATIONAL FOREST

AND THAT OUR CONTRIBUTION BEST MADE BY HOW TO BUILD ON PREVIOUSPREVIOU
WORK AND MOVE FORWARD WITH THE CREATION OF NEW IT

11 CHALLENGESCHALLENGE OF THE REVIEW

THISTHI REVIEW OF THE WILDLIFE PORTION OF THE TONGASSTONGAS LAND

MANAGEMENT PLAN IS MADE ESPECIALLY CHALLENGING BY THE FOLLOWING

THREE

PART

WE DEALT LY WITH DOCUMENTSDOCUMENT THAT WERE RELEVANT TO WILDLIFE

MANAGEMENT AND CONSERVATION BIOLOGY THESE CONSTITUTE ONLY

FRACTION OF THE TONGASSTONGAS NATIONAL FOREST PLANNING EFFORT ISSUESISSUE

SUCH AS PRESCRIPTION STAND GROWTH ARID YIELD HARVESTING

RECREATION AND IQNG BOTH SUBSISTENCE AND RECREATIONAL ALL

AFFECT WILDLIFE COMPLEX IT IS THEREFORE NOT POSSIBLE TO GIVE AS

COMPREHTMSTVE REVIEW AS WE WOULD DESIRE IN THE ABSENCE OF THISTHI

INFORMATION ON THE OTHER HAND REVIEWING ART ENTIRE PLAN WOULD BE

MOMENT TASK REQUIRING GREAT DEAL MORE EFFORT BUT PRODUCING

LQLYH MORE VALUABLE REVIEW

OTHER ONGOING REVIEWSREVIEW

OUR EFFORT IS NOT THE ONLY REVIEW CURRENTLY BEING CONDUCTED ON THE IGASIGA
NATIONAL FOREST THAT DH IMPINGE ON OUR RESULTSRESULT THE ISHH EFFORT TO

LOOK AT ANADROMOUSANADROMOU FISH AND THEIR HABITATSHABITAT OVERLAPSOVERLAP OUR EFFORT IN IP
TWO SPECIESSPECIE GOSHAWK AND MARBLED IU HAVE RECENTLY BEEN

PROPOSED FOR LISTRNG UNDER THE ENDANGERED SPECIESSPECIE ACT AND EFFORTSEFFORT HERE ARE

DIRECTLY RELEVANT TO OTHER FINALLY IT IS BY NO MEANSMEAN THE CASE THAT

THE ALASKA REGION HAS BEEN IDLE WHILE WE DID OUR WORK NEW IDEASIDEA AND

INFORMATION ARE ING IN AS WE WRITE

IE AND ECKHARDT
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WHAT ECOSYSTEM MANAGEMENT

IT IS NOW FOREST SERVICE POLICY THAT NATIONAL FORESTSFOREST SHOULD

ECOSYSTEM MENTQ BUT FAR FROM CLEAR WHAT THISTHI MEANSMEAN
ESPECIALLY IN AN OPERATIONAL SENSE THE FOREST SERVICE IS IN THE MIDDLE OF

REVOLUTION OF IDEASIDEA IN BOTH IEN AND MANAGEMENT WHOSE OUTCOME IS FRT

TO BE EVETY NATIONAL FOREST STRUGGLING TO UNDERSTAND WHAT

COULD BE MEANT BY ECOSYSTEM MANAGEMENT AND THE TONGASSTONGAS NATIONAL

FOREST IS NO EXCEPTION THE ILEN TO US AND THE IDUAL REVIEWERSREVIEWER

WAS TO PLACE WILDLIFE MANAGEMENT AND CONSERVATION BIOLOGY IN THE CONTEXT

OF OF ECOSYSTEM MANAGEMENT

POCUSPOCU ON THREE DOCUMENTSDOCUMENT

OUR REVIEW SPECIFICALLY COVERED THREE DOCUMENTSDOCUMENT THAT HAVE BEEN DEVELOPED AS

PART OF THE TLMP PROCESSPROCES

4PPENDTX FISH AND WUDLFFEA VIABILITY RISK ASSESSMENT THISTHI DOCUMENT

IS BY THE TONGASSTONGAS LAND MANAGEMENT PLANNING TEAM AND IS AN APPENDIX TO THE

DRAFT ENVIRONMENTAL IMPACT ABBREVIATED AS

LQI LQITY LSFOR WILDLIFE SOUTHEAST LA THISTHI DOCUMENT

WAS COMPILED BY LOWELL SWING EACH SPECIESSPECIE MODEL HAS SEPARATE AUTHORSAUTHOR
AS ICQ

PROPOSED STRATEGYFOR MAINTAINING FQ VIABLE POPULATIONSPOPULATION OF

UFEH IATED WITH OLDGROWTH FORESTSFOREST SOUTHEAST LA REPORT OF ANNT ITTEE LOWELL SURING CHAIRED THISTHI COMMITTEE WHICH INCLUDED

REPRESENTATIVESREPRESENTATIVE OF THE FOREST ICE THE FISH AND WILDLIFE SERVICE AND THE

ALASKA DEPARTMENT FISH AND GAME ABBREVIATED AS

ROAD MAP TAR THE SYNTHESISSYNTHESI

WHAT FOLLOWSFOLLOW WE FIRST GIVE SHORT EVALUATION OF THE THREE DOCUMENTSDOCUMENT AS

SUCH THEN PROCEED TO REVIEW OF THE BACKGROUND AND GENERAL CONCEPTSCONCEPT OFIL MANAGEMENT AND CONSERVATION BLO1O WE THEN REVIEW EACH SPECIESSPECIE
SELECTED BY THE REGION AS MANAGEMENT SPECIESSPECIE 1Q WHICH WE

HAD IMN WE FOLLOW WITH SERIESSERIE OF RECOMMENDATIONSRECOMMENDATION FOR THE LA
PROCESSPROCES DATA COLLECTION MANAGEMENT AND MONITORING FINALLY WE DISCUSSDISCUS

DIRECTIONSDIRECTION FOR UPH TO THISTHI REVIEW

WE DH NOT UNDERTAKE SEPARATE REVIEWSREVIEW OF RATHER THREE DOCUMENTSDOCUMENT
WERE REVIEWED BY ALL INDIVIDUAL REVIEWERSREVIEWER DIFFERENT INDIVIDUAL REVIEWSREVIEW FOCUSED

PARTICULAR SPECIESSPECIE IN MODELSMODEL AND SFRATEGY THAT THEY WERE FAMILIAR IT

LE AND ECKBAMT
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EVALUATION OF THE THREE DOCUMENTSDOCUMENT

IN THISTHI TQI WE GIVE SHORT EVALUATION OF EACH OF THE THREE DETAILSDETAIL

GIVEN THE REST OF THE SYNTHESISSYNTHESI WHICH CONSIDERSCONSIDER EACH OF THE DOCUMENTSDOCUMENT AS

NECESSA4A
THE RISKBASED APPROACH TAKEN TXH IS GOOD INNI ESPECIALLY

GIVEN THE DATA AVAILABLE HOWEVER THE DOCUMENTSDOCUMENT NEED MORE TO BE

CREDIBLE AND MUST GO IRT TO MEET THE REQUIREMENTSREQUIREMENT OF THE RELEVANT

LEGISLATION IN PARTICULAR CRITERIA FOR THE SELECTION OF MANAGEMENT INDICATOR

SPECIESSPECIE NEED TO BE MADE CLEAR AND ALTERNATIVE METHODSMETHOD OF ANALYSISANALYSI NEED TO BE

NONE OF THE PLANNING ALTERNATIVESALTERNATIVE CURRENTLY CONSIDERED IS ADEQUATE

ENSURE VIABILITY OF LL OF THE SPECIESSPECIE CONSIDERED

STRATEGY

OVERALL THE JQJH RECEIVESRECEIVE HIGH MARKSMARK IT REPRESENTSREPRESENT SOLID ATTEMPT TO

INTEGRATE SPECIESSPECIE VIABILITY CONCERNSCONCERN WITH THE HABITAT CONSERVATION AREA

APPROACH IT DEMONSTRATESDEMONSTRATE GOOD AWARENESSAWARENES OF MODEM CONCEPTSCONCEPT OF WILDLIFE

MANAGEMENT AND CONSERVATION BIOLOGY HOWEVER NEEDSNEED TO CONSIDER OTHER

METHODSMETHOD AND APPROACHESAPPROACHE BESIDESBESIDE HABITAT CONSERVATION AREASAREA AS WELL THE

PARTICULAR PATTERN OF HABITAT CONSERVATION AREASAREA THAT IT SUGGESTSSUGGEST WILL NOT

ENSURE VIABILITY OF ALL SPECIESSPECIE

MODELSMODEL

THE HABITAT CAPABILITY MODELSMODEL ARE GOOD ORGANIZING TOOL FOR UNDERSTANDING

INDIVIDUAL SPECIESSPECIE HOWEVER MOST OF THE SPECIFIC MODELSMODEL SUFFER FROM LACK OF

DATA AND NONE HAS ANY CALCULATION OF THE PROBABLE ERROR ASSOCIATED WITH THEM
THISTHI MODELING APPROACH NEEDSNEED TO BE RETHOUGHT AND PROGRAM OF WORK TO

DEVELOP THEM INTO MODELSMODEL THAT HAVE SPEDITE DATA AND CONFIDENCE

LIMITSLIMIT NEEDSNEED TO BE DEVELOPED THE INDIVIDUAL SPECIESSPECIE MODELSMODEL VARY CONSIDERABLY

IN THE AMOUNT OF RELEVANT BIOBGY AND DATA THAT THEY CONTAIN SOME ARE TH GOOD

ENOUGH SHAPE TO PROVIDE THE BASISBASI FOR ITION VIABILITY ANALYSISANALYSI IN THE

NEAR FTURE WHILE OTHERSOTHER HAVE MUCH FURTHER TO GO

BACKGROUND

LOGI BACKGROUND AND CONTEXT

GLOBAL DISTRIBUTION OF TEMPERATE COASTAL RAIN FOREST

THE TONGASSTONGAS NATIONAL FOREST MAY BE CLASSIFIED AS BELONGTHG TO THE COASTAL

TEMPERATE RAIN FOREST TOME THISTHI BLAME WAS NEVER COMMON OVER THE

KIESTER AND ECKHARDT
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EARTHSEARTH SUR OCCUPYING ONLY 3040 MILLION HECTARESHECTARE IN PREINDUSTRIAL

TODAY ONLY ABOUT HALF OF THAT REMAINSREMAIN OR THE TONGASSTONGAS
NATIONAL FOREST CONTAINSCONTAIN 14 THE LDS TOTAL ACREAGE AND 29 OF THE

REMAINING LOG ACREAGE TABLE THESE ESTIMATESESTIMATE FROM WEIGAND

1990 AND COTISERVATLON INTERNATIONAL 19 ARE QUITE ROUGH

NONETHELESSNONETHELES IS CLEAR THAT THE TONGASSTONGAS NATIONAL FOREST HAS AS

LA IN THE SH RANKING OF AS ANY THESE FIGURESFIGURE ARE THE BASISBASI

OF NRNTH OF THE NATIONAL AND INTERNATIONAL TQION THAT HAS COME TO BE

FOCUSED ON THE TONGASSTONGAS NATIONAL FOREST

ACRESACRE OF COASTAL TEMPERATE RAIN FOREST

WORLD 73 54
ALASKA 27 761

2H OF THE TONGASSTONGAS LH FOREST

BY MOST STANDARDSSTANDARD THE IGASIGA NATIONAL FOREST YOUNG HAVING

COME EXISTENCE ABOUT 00 YEARSYEAR AGO AS THE GLACIERSGLACIER RECEDED DURING
THE VASHON MAXIMUM 20K TO 14K YEARSYEAR BEFORE PRESENT THE CORDINERAN

ICE SHEET THE PACIFIC AREA EXTENDED TO THE NORTH END OF THE OLYMPIC

PENINSULA AND ALONG THE PUGET LQA COVERING WHAT IS NOW THE TONGASSTONGAS
NATIONAL FOREST THEN TIME OF EXTENSIVE ICE RECESSION BEGAN AROUND

5K YEARSYEAR WHEN LOWLANDSLOWLAND BECAME ICEFREE AND COULD SERVE AS COASTAL

GLACIAL ICE IN SOUTHEAST ALASKA RECEDED ABOUT YEARSYEAR AGO
AND THE ISLANDSISLAND OF THE LE ARCHIPELAGO WERE APPARENTLY FREE OF ICE FOR

AT LEAST FEW HUNDRED YEARSYEAR BEFORE THE MAINLAND PA STUDIESSTUDIE

SUGGEST THAT LAND AREASAREA FREED OF ICE BECAME VEGETATED FQLY WITH

FERNSFERN AZ LODGEPOLE PINE WAS THE ST DOMINANT TREE TO

COLONIZE THE LE IPELA FOLLOWED BY SITICA MOUNTAIN

HEMLOCK AND RECENTLY WESTERN HEMLOCK POLLEN RECORDSRECORD

FURTHER INDICATE THAT THERE WAS CLEAR DIVISION AND POST YR
ME PERIODSPERIOD WITH CHANGE FROM THE DOMINANCE OF PSEUDOTSUGA TO LATER

DOMINANCE OF CUPRESSACEAC ARID WESTERN OTHER

PARTICULARLY OF LR ME AND KQZQZ ALSO INCREASED AFTER THE

YR MARK AT ABOUT YR 81 LO FORESTSFOREST OF

LODGEPOLE PINE AND LAH SPREAD AND OPEN VEGETATION DECLINED

MORE RECENTLY LC AND IE SLIGHT AT YR

UE AND LCH
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THE ESTABLISHMENT OF THE PRESETTLEMENT VEGETATION

ALONG THE SOUTHERN ALASKA COASTAL STHP THE NORTH PACIFIC

ZONE THE EAY LN QYPERACE ASSEMBLAGE YR DPI

WAS REPLACED BY SUCCESSION OF IT WESTERN HEMLOCK AND

MOUNTAIN HEMLOCK TO FORM THE MODERN CONFIGURATION OF FORESTSFOREST BY THE LATE

HOLOCENE 1987

NATURAL FRAGMENTATION

FROM WILDLIFE POINT OF VIEW THE MOST IMPORTANT FACT ABOUT THE TONGASSTONGAS
NATIONAL FOREST IS THAT IT AN ARCHIPELAGO IT IS MADE UP OF VEY IY
ISLANDSISLAND OF DIFFERENT SIZESSIZE AND OF DIFFERENT DISTANCESDISTANCE FROM EACH OTHER THISTHI
IQN FEATURE SETSSET THE STAGE FOR ALL OTHER FACTORSFACTOR THAT AFFECT WILDLIFE THE

WAY THAT THE STRUCTURE AFFECTSAFFECT SPECIESSPECIE IS DEPENDENT ON THEIS CAPABILITY OF THE SPECIESSPECIE AND THUSTHU ROUGHLY ON BODY FOR LARGE

SPECIESSPECIE SUCH AS BEATSBEAT THE LAN STRUCTURE IS CHALLENGE FOR DISPERSAL AND

CAN BE CONSIDERED AS DRIVING LONH DYNAMICSDYNAMIC FOR SMALL SPECIESSPECIE

SUCH AS STRUCTURE PROVIDESPROVIDE THE EVOLUTIONARY OPPORTUNITY FOR

LOCAL ADAPTATION AND IN SOME CASESCASE ANY PLAN THAT DOESDOE NOT

ADEQUATELY CONSIDER THESE EFFECTSEFFECT WILL NOT BE BIOLOGICALLY REALISTIC OVER THE

PERIODSPERIOD OF TIME BY LONG ROTATION

THE EXTRAORDINARY TOPOGRAPHIC RELIEF OF MUCH OF THE TONGASSTONGAS NATIONAL

FOREST THE SECOND FEATURE OF THE LANDSCAPE THAT EXERTSEXERT MAJOR EFFECT ON

WILDLIFE IN PARTICULAR THE DENDRTHC PATTERN OF FORESTSFOREST AS THEY EXTEND UP

VALLEYSVALLEY IN STEEP AREASAREA CREATESCREATE HIGH DEGREE OF FRAGMENTATION THISTHI IS

BECAUSE THE ROUTESROUTE OF DISPERSAL THAT AN ANIMAL MUST TAKE ARE MUCH LONGER

THAN THE THE CROW DISTANCE THE INTERVENING ICE AND TUNDRA

CANNOT VEH AS LS MUTESMUTE FOR MANY SPECIESSPECIE EXCEPT FOR SOME BIRDSBIRD

TAKEN TOGETHER THE ISLAND STRUCTURE AND THE ITICH PATTERN OF MUCH OF

THE FOREST MEANSMEAN THAT THE TONGASSTONGAS NATIONAL FOREST HAS NATURAL LEVEL OF

FRAGMENTATION UNSURPASSED BY ARTY OTHER NATIONAL FOREST IT IS OF COURSE
THE ONLY NATIONAL FOREST THAT IS LARGELY AN OCEANIC ARCHIPELAGO THISTHI BASE

LEVEL OF FRAGMENTATION MUST BE CLEARLY UNDERSTOOD BEFORE THE EFFECTSEFFECT OF

MANAGEMENT FRAGMENTATION CAN BE PROPERLY EVALUATED

THE EFFECT OF THISTHI NATURAL FRAGMENTATION ON GIVEN SPECIESSPECIE DEPENDSDEPEND ONTH ABILITIESABILITIE FOR BIR THAT ABILITY

STRONGLY RELATED TO BODY SIZE FOR LARGE ANIMALSANIMAL SUCH AS BEARSBEAR AND WOLVESWOLVE

WHICH HAVE GOOD DISPERSAL CAPABILITY THEY CAN TRAVEL LONG DISTANCESDISTANCE AND

EVEN SWIM THE FRAGMENTATION SIMPLY PRESENTSPRESENT SERIESSERIE OF DISPERSAL

OBSTACLESOBSTACLE TO BE OVERCOME FOR THEM FRAGMENTATION IS IMPORTANT IN THAT IT

AFFECTSAFFECT METAPOPULATLON DYNAMICSDYNAMIC SMALL SPECIESSPECIE ON THE OTHER HAND ARE

OFTEN NEARLY LYH PREVENTED FROM DISPERSING BETWEEN ISLANDSISLAND AND

ISOLATED WATERSHEDSWATERSHED SO THAT FRAGMENTATION PROVIDESPROVIDE THE EVOLUTION RY

JESTER AND EELTHARDT
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OPPORTUNITY TO EVOLVE LOCAL ADAPTATION WE SEE THISTHI IN THE MANY SUBSPECIESSUBSPECIE
THAT HAVE BEEN DESCRIBED FOR LQL MAMMALSMAMMAL ON THE TONGASSTONGAS NATIONAL

FIGURE SHOWSSHOW THISTHI IDEA GRAPHICALLY AND DESCRIBESDESCRIBE THE RANGE OF

EFFECTSEFFECT THAT TQIONH CAN HAVE AS FUNCTION OF BODY SIZE LE BIRDSBIRD

MUST BE CONSIDERED LF THEIR EXACT DISPERSAL ABILITIESABILITIE WOULD HAVE TO

BE KNOWN TO PLACE THEM ON THE GRAPH

SCALING THE EFFECT OF FRAGMENTATION

EASE OF

DISPERSAL

IONAQIITY

LQL IUM LARGE

BODY SIZE

FIGURE THE EFFECT OF LONH DEPENDSDEPEND UPON BODY SIZE

LEGAL AND MANAGEMENT BACKGROUND AND CONTEXT

THERE ARE FOUR KEY PIECESPIECE OF LEGISLATION THAT ARE RELEVANT TO WILDLIFE AND

CONSERVATION ON THE TONGASSTONGAS NATIONAL FOREST

IONA ENVIRONMENTAL PROTECTION ACT NEPA
ENDANGERED SPECIESSPECIE ACT

NATIONAL FOREST MANAGEMENT ACT NFMA
TON GASSGAS TIMBER REFORM ACT FLRA

TAKEN TOGETHER THESE ACTSACT AND THEIR ANTECEDENTSANTECEDENT PROVIDE THE LEGAL AUTHORITY

FOR MANAGEMENT OF WILDLIFE AND THEY ARE SUPPLEMENTED BY FOREST

SERVICE REGULATIONSREGULATION WHICH HAVE SIMILAR LEGAL STATNSSTATN TO THE ACTSACT THEMSELVESTHEMSELVE

IE AND ECKHARDT
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THE MOST ASPECT OF THESE ACTSACT AND FOR OUR PURPOSESPURPOSE ARE

THE REQUIREMENTSREQUIREMENT FOR LEH AND FOR THE IONH OF EXTINCTION

THE PLAN FOR IMG MUST THOROUGHLY ADDRESSADDRES THESE ISSUESISSUE THE ACTSACT

AND TQIONSTQION ALSO PROVIDE FOR CONSIDERATION OF LO GENERAL BUT

THE REQUIREMENTSREQUIREMENT FOR MANAGEMENT ARE LESSLES STRICT

PROCEEDING ON SPECIESSPECIE BY SPECIESSPECIE BASISBASI TO ESTABLISH VIABILITY NOT USUALLY

WORKABLE BECAUSE OF THE AMOUNT OF THIORMATTON REQUIRED HOWEVER

ESA AND NFMA PROVIDE THE AUTHORITY TO PLAN FOR FOREST MANAGEMENT ON

BROAD ECOSYSTEM BASISBASI AND REQUIRE ILL CONSIDERATION OF THISTHI APPROACH AT

LEAST AS AN ALTERNATIVE MANAGEMENT STRATE THISTHI CONCLUSION WAS ALSO

REACHED BY THE FOREST ECOSYSTEM MANAGEMENT TEAM 1993 WHICH

CONCLUDED THAT THE SPECIESSPECIE VIABILITY APPROACB AND THE ECOSYSTEMBASED

APPROACH WERE COMPLEMENTARY AND THAT BOTH SHOULD BE IMPLEMENTED

AN IMPORTANT AREA OF THE LAW THAT IS EVOLVING CONCERNSCONCERN LEGAL REQUIREMENTSREQUIREMENT FOR

PLANNING IN THE ABSENCE OF DATA WE BELIEVE THAT AN ARGUMENT CAN BE MADE

THAT PLACESPLACE THE BURDEN OF PROOF OF NO ADVERSE ON THE LQITY OF

POPULATIONSPOPULATION ON THE IQT

PHILOSOPHICAL BASESBASE FOR WILDLIFE MANAGEMENT AND CONSERVATION

VALUESVALUE

NO SCIENTIST FREE OF VALUESVALUE SO IT IS IMPORTANT TO STATE UP FRONT THAT WE
BELIEVE IFEH IS AN IMPORTANT PART OF OUR IF AND HERITAGE WITHIN THAT

BROAD BELIEF WE SEEK TO UNDERSTAND THE ECOLOGY OF SPECIESSPECIE AND THEIR

COMMUNITIESCOMMUNITIE SO THAT THEY MAY BE PERPETUATED INITEL

IGMSIGM
WILDLIFE BLOLOV ARID CONSERVATION BIOLOGY ARE CURRENTLY VET ACTIVE

DISCIPLINESDISCIPLINE AND THEREFORE MANY APPROACHESAPPROACHE OFTEN EXIST TO AUAK GIVEN

PROBLEM IN THE PROCESSPROCES OF SYNTHESIZING THISTHI REVIEW WE WERE OFTEN ABLE TO

CONCLUDE THAT ALTERNATIVE PARADIGMSPARADIGM SHOULD BE INVESTIGATED RATHER THAN

INGH THAT THERE WAS ONE BEST WAY TO INDEED UNDER ONE VISION

OF ECOSYSTEM MANAGEMENT THE CONCEPT OF EST PRACTTCC IS SEEN TO

DISAPPEAR AND BE REPLACED BY SYSTEM OF TESTING AND EVALUATING

ALTERNATIVESALTERNATIVE BORRNANN AL

HOWEVER OVER THE LAST FEW YEARSYEAR CLEAR TREND IN WILDLIFE MANAGEMENT AND

CONSERVATION BIOLOGY HAS BEEN TO MOVE FORWARD FROM FEW SPECIESSPECIE

IN TWO DIREETLONT FIRST MORE SPECIESSPECIE ARE CONSIDERED LEADING ULTIMATELY TO

THE CAP ANALYSISANALYSI APPROACH WHICH CONSIDERSCONSIDER VERTEBRATE SPECIESSPECIE SECOND

METHODSMETHOD OF ANAIYSISANAIYSI OF HIGHER ORDER ECOLOGICAL FQ SUCH AS

COMMUN1TIESCOMMUN1TIE ECOSYSTEMSECOSYSTEM AND LANDSCAPESLANDSCAPE HAVE BECOME DEVE

IE AND ECKBARDT

1OO 127 17



WE BELIEVE THAT THE IU HOLDSHOLD SYNTHESISSYNTHESI THESE TWO APPROACHESAPPROACHE
IDUAL SPECIESSPECIE ILITY ANALYSESANALYSE AND COMMUNITYLANDSCAPE ANALYSESANALYSE

LL BE COMBINED IN IICE SPATIALLY EXPLICIT APPROACH

3H OPTIONSOPTION AND OQIL
IN THE EXPLOITATION OF THE FOREST THERE ARE OFTEN OFFSOFF THESE MAY BE

BETWEEN DIFFERENT ASPECTSASPECT OF THE FOREST OR BETWEEN DIFFERENT SECTORSSECTOR OF THE

ECONOMY OR BOTH THESE HAVE ONLY RARELY BEEN MADE IQL AS

FOR IN THE FEMAT PROCESSPROCES 1993 IN THISTHI REVIEW WE

ANALYZE WILDLIFE AND IVERSI BUT THE EXPLICIT DELINEATION OF THE UADE
OILSOIL BETWEEN WILDLIFE AND OTHER ACTIVITIESACTIVITIE MUST BE MADE THE CONTEXT OF THE

ENTIRE LA
EACH IMQ OPTION IMPLIESIMPLIE CERTAIN UADE IN ORDER TO UNDERSTAND

HOW THISTHI RELATIONSHIP WORKSWORK IT IS IMPORTANT TO LPPH NO TIMBER HARVEST

OPTION FOR WILDLIFE AS BASELINE TO WHICH THE OTHER OPTIONSOPTION MAY
COMPARED THISTHI WAS DONE THE FEMAT PROCESSPROCES AS OPTION WE

LYH RECOMMEND DEVELOPMENT OF SUCH WILDLIFE BASELINE OPTION FOR THE

TONGASSTONGAS NATIONAL FOREST

GENERAL REWEW

OVERALL THE VISION THAT MUST BE BUILT WILDLIFE ON THE NATIONAL FOREST

MUST CONSIDER THE FBFLOWTHG PRINCIPLESPRINCIPLE

41 THE WORLD STOCHASTIC

THE POPULATION DYNAMICSDYNAMIC OF ANY SPECIESSPECIE WILL IQNH AN IMPORTANT

AND SOMETIMESSOMETIME DOMINATING RANDOM COMPONENT EVEN WITH MASSIVE AMOUNTSAMOUNT
OF DATA PREDICTING THE OF POPULATION CAN BE VIRTU ALLY

MANY ENVIRONMENTAL EFFECTSEFFECT ON HABITATSHABITAT AND LATIO OCCUR AT

RANDOM AS MANAGEMENT AND PLANNING MUST BE DONE WITH FULL

UNDERSTANDING OF THE LIMITSLIMIT OF PREDICTION AT DIFFERENT SCALESSCALE THISTHI IDEA IS ONE

THE FUNDAMENTAL PRINCIPLESPRINCIPLE OF ECOSYSTEM MANAGEMENT ACCORDING TO BORMANN
ETA 1994

WITHIN THE SPECIFIC CONTEXT OF POPULATION VIABILITY YSI IT IS NOW LY
RECOGNIZED THAT DEMOGRAPHIC AND ENVIRONMENTAL STOCHASTICITY TOGETHER WITH

RANDOM CATASTROPHESCATASTROPHE ARE THE MAJOR FACTORSFACTOR DETERMINING THE LQITYH OF

PERSISTENCE OF POPULATION 1981 1993 THUSTHU THESE FACTORSFACTOR

MUST BE CAREF
FLY

CONSIDERED ANY POPULATION VIABILITY ZYSI

THESE STOCHASTIC INFLUENCESINFLUENCE ON POPULATION DYNAMICSDYNAMIC THAT WE MUST

EXERCISE EXTREME CAUTZON IN CHOOSING MINIMUM VIABLE POPULATION AS

IE AND ECKBARDT
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MANAGEMENT TARGET BECAUSE OF STOCHASTIC EFFECTSEFFECT MINIMUM MUST BE LARGER

THAN ONE WOULD EXPECT FROM SIMPLE DETERMINISTIC MODEL PARTICULAR THEIN SUGGESTED BY THE HABITAT CAPABILITY MODEL APPROACH ARE TOO LQL

SPECIESSPECIE POPULATIONSPOPULATION ARC INTERACTIVE AND NOT ALWAYSALWAY POSITIVELY

CORRELATED

POPULATIONSPOPULATION OF PREDATORSPREDATOR AND PREY ARE SOMETIMESSOMETIME NEGATIVELY CORRELATED WITH

EACH OTHER AND MANY SPECIESSPECIE COMPETE IN WAY THAT LOWERSLOWER EACH

LATLO AS AN EXAMPLE WE FIND THAT THE BLACK BEAR AND BROWN BEAR

OCCUPY MUTUALLY EXCLUSIVE ISLANDSISLAND WITHIN THE IGASIGA NATIONAL FOREST

LESSLES IONSH ABOUND

IONH DYNAMICSDYNAMIC AND INTERACTIONSINTERACTION ARE SCALEDEPENDENT

SPECIESSPECIE DIFFER GREAUY IN THE DEGREE TO WHICH LOCAL POPULATIONSPOPULATION ARE

SYNCHRONOUSSYNCHRONOU WITH EACH BECAUSE OF THISTHI DYNAMICSDYNAMIC

RARELY COINADESCOINADE WITH THE DYNAMICSDYNAMIC OF SINGLE POPULATION AND THE DYNAMICSDYNAMIC AT

LARGER SCALE MUST BE IDERE IN PARTICULAR SOME POPULATIONSPOPULATION MAY BE

SOURCESSOURCE OF IQ MOWNG INTO OTHER POPULATIONSPOPULATION WHICH MAY BE SINKSSINK THE

PATTERN OF SOURCESSOURCE AND SINKSSINK MAY CHANGE THROUGH TIME AND IT THISTHI PATTERN

WHIEB MAY DETERMINE OVERALL VIABILITY AND IEQ 1Q
LANDSCAPE EFFECTSEFFECT

TYH SPECIESSPECIE UTILIZE OR MAY REQUIRE MORE THAN ONE KIND OF COMMUNITY AND

THE WAY COMMUNITIESCOMMUNITIE ARE ARRANGED SPATIALLY CAN AFFECT THE VIABIFITY OF

POPULATIONSPOPULATION FOR EXAMPLE THE TONGASSTONGAS NATIONAL FOREST BROWN BEARSBEAR REQUIRE

ON AN ANNUAL BASISBASI OLDGROWTH FOREST JUXTAPOSED TO MON STREAM

MULTIPLE PARADIGMSPARADIGM

VIABILITY REQUIREMENTSREQUIREMENT ARE THE STRONGEST LEGAL MANDATE FOR MANAGEMENT
HOWEVER THERE IS NO SINGLE WAY TO APPROACH GUARANTEEING VIABILITY THE FEMAT
1993 PROCESSPROCES CONCLUDED THAT SPECIESSPECIE AND LANDSCAPEBASED APPROACHESAPPROACHE
ARE BOTH LJYH SOUND AND LEGAL BELOW WE LIST SEVERAL APPROACHESAPPROACHE OF BOTH

TYPESTYPE THAT MUST BE CONSIDERED FOR THE TONGASSTONGAS NATIONAL FOREST THESE APPROACHESAPPROACHE
ARE BY IO MEANSMEAN MUTUALLY LUSI AND IT WILL BE SYNTHESISSYNTHESI OF THESE APPROACHESAPPROACHE

APPROPRIATE FOR THE TONGASSTONGAS NATIONAL FOREST THAT MUST BE CREATED FOR THE PLANNING

EFFORT

SJ MIS APPROACH

THE MIS APPROACH IS THE LMA METHOD ADOPTED BY ALL THREE

THISTHI APPROACH RELATIVELY SMALL GROUP OF SPECIESSPECIE CHOSEN AND THE

ASSUMPTION IS MADE THAT IF THESE SPECIESSPECIE POPULATIONSPOPULATION ARE MADE VIABLE ID

LE AND EEKBARDT
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WETH THAT THE OTHER SPECIESSPECIE IN OLDGROWTH FOREST WILL ALSO DO

WELL BELOW WE DISCUSSDISCUS THE IMPLEMENTATION OF THISTHI PARADIGM IN DETAIL

511 STRENGTHSSTRENGTH AND EXESSESEXESSE

THE SIRE NGTH OR WEAKNESSWEAKNES OF GIVEN SET OF MIS DEPENDSDEPEND ON WHAT THE MIS

ICAT IN GENERAL POPKATLONSPOPKATLON OF GIVEN SPECIESSPECIE WILL BE WELL CORRELATED

WITH MANY OTHERSOTHER ONLY WHEN ENVIRONMENTAL DEGRADATION IS SEVERE

HABITAT IS ALTERED ENOUGH ALL SPECIESSPECIE WITHIN WILL DECREASE AND ANY ONE

SPECIESSPECIE WILL BE AS GOOD AN INDICATOR AS ANOTHER WHERE CHANGE IS NOT

ANY ONE SPECIESSPECIE BE WELL CORRELATED WITH ONLY FEW OTHERSOTHER AND

MAY BE CORRELATED WTTH SEVERAL OTHERSOTHER THESE CASESCASE THE DETAILSDETAIL

OF POPULATION INTERACTIONSINTERACTION CAN DOMINATE THE DYNAMICSDYNAMIC AND OBSCURE THE

VALUE OF THE

IN ICULA ANY APPROACH WHICH ASSUMESASSUME THAT THE HABITAT OF ONLY FEW

SPECIESSPECIE IS EJSO THE HABITAT OF MANY OTHER SPECIESSPECIE IS NOT WORKABLE FOR

EXAMPLE THE FEMAT PROCESSPROCES 1993 FOUND THAT THE HABITATSHABITAT OF

ONLY VERY FEW OTHER SPECIESSPECIE WERE APPROXIMATED BY THE HABITAT OF THE SPOTTED

LH

THE STRENGTH OF THE MIS METHOD LIESLIE IN THE ORDERLY ANALYSTSANALYST OF THE

INFORMATION THAT WE DO HAVE ABOUT BETTER KNOWN SPECIESSPECIE THE PROCESSPROCES OF

SELECTING SUITE OF MIS AND UNDERTAKING SUMMARY AND ANALYSISANALYSI OF THOSE

SPECIESSPECIE INEVITABLY WILL LEAD TO CLEARER PICTURE OF THE ISSUESISSUE AND DATA NEEDSNEED
THAT THE PLANNER MUST BCE

METHODSMETHOD OF CHOOSING SPECIESSPECIE

THE METHODSMETHOD OF CHOOSING THE MIS DIFFERED BETWEEN IXH AND THE

THE OF SPECIESSPECIE CHOSEN BY THE AUTHORSAUTHOR OF APPENDTX WAS NOT

BIOLOGICALLY MOTI OR REPRESENTATIVE AND IS AN IMPORTANT FLAW IN

THAT DOCUMENT THE AUTHORSAUTHOR OF THE STRATEGY UNDERTOOK SELECTION PROCESSPROCES
WHICH INVOLVED DECIDING ON SEVERAL CRITERIA ASSIGNING IMPORTANCE VALUESVALUE TO

THE CRITERIA AND APPLYING THOSE VALUESVALUE TO ALL VERTEBRATE SPECIESSPECIE WHILE THE

CRITERIA THEMSELVESTHEMSELVE COULD BE DEBATED THE OVERALL METHOD AN IMPORTANT

LACK OF DATA HAMPERED THE STRATEGY FROM ACHING THE KINDSKIND OF

ANALYSISANALYSI THAT HAVE BEEN DESIRED SUCH AS THAT DONE BY IF ET AT

1990 FOR THE VERTEBRATESVERTEBRATE OF FLORIDA IN PARTICULAR LACK OF KNOWLEDGE OF

POPULATION SPATIAL PATTERNSPATTERN AND DYNAMICSDYNAMIC IS PROBLEM IN THE

CRITERIA FOR SELECTION OF SPECIESSPECIE SHOULD REFLECT THE RELIABILITY OF THOSE SPECIESSPECIE
TO BE TRY REPRESENTATIVE OF THE COMMUNITIESCOMMUNITIE OF WHICH THEY ARE

COMPONENT

IE AND ECKHARDT 12
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IS CHOSEN

GIVEN THE DIFFERENCESDIFFERENCE IN THE METHOD OF CHOOSING MIS IT PERHAPSPERHAP NOT

SURPRISING
THAT APPENDIX AND THE STRATEGY PRODUCED DIFFERENT LISTSLIST OF

SPEDESSPEDE ON WHICH TO FOCUSFOCU ATTENTION THESE TWO LISTSLIST ARE GIVEN TH TABLE

THESE SPECIESSPECIE WILL BE CONSIDERED IN SECTION

TABLE

SPECIESSPECIE LISTSLIST

IXH SFRATEGY

ANDLS
BEAR

BLUE GROUSE

RED SQUIRREL

SITKA LA DEER

BROWN CREEPER

REDBREASTED SAPSUCKER

HAIRY WOODPECKER
BALD EAGLE

VANCOUVER CANADA GOOSE

GRAY WOLF GRAY WOLF

BROWN BEAR BROWN BEAR

MARTEN MARTEN

RTVER OTTER RIVER OTTER

MOUNTAIN GOAT MOUNTAIN GOAT

NORTHERN OOSHAWK

BOREAL OWL

NORTHERN FLYING SQUIRREL

GREAT BIUE HERON

SPECIESSPECIE NOT CHOSEN

OBVIOUSLY MANY MORE SPECIESSPECIE WERE NOT CHOSEN AS MIS THAN WERE CHOSEN

MANY OF THE SPECIESSPECIE THAT WERE CHOSEN ARE GOOD MIS WHILE FEW MAY NOT BE
EVALUATIONSEVALUATION OF THE SPEDESSPEDE CHOSEN AS MIS ARE GIVEN IN SECTION SOME

SPECIESSPECIE THAT LIVE ON THE TONGASSTONGAS NATIONAL FOREST BUT WERE NOT DEEMED TO BE

ASSOCIATED WITH IT FOREST MAY BE WORTH RECONSIDERING WOOD

FROG HERE WE DISCUSSDISCUS SOME SPECIESSPECIE OR GROUPSGROUP THAT WERE NOT CHOSEN

AMPHIBIANSAMPHIBIAN NO SPECIESSPECIE OF AMPHIBIANSAMPHIBIAN WERE INCLUDED THEY ARE USUALLY

CONSIDERED GOOD POTENTIAL OF ENVIRONMENTAL QUALITY BECAUSE THEY

SPAN AQUATIC AND TERRESTRIAL ARE HERBIVOROUSHERBIVOROU AS TADPOLE AND

KIESTER AND EEKHARDT
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AS ADULTSADULT HAVE LC THAT IS RELATIVELY PERMEABLE SUBJECTING

THEM TO DIRECT CHEMICAL EFFECTSEFFECT AND ARE RELATIVELY EASY TO MONITOR BECAUSE

THEY AGGREGATE FOR INGH THE SPOTTED FROG RARZA PRETIOSA AND THE

WESTERN TOAD BOMASBOMA ARE CANDIDATESCANDIDATE FOR MIS BASED ON THESE CRITERIA

WATERSWATER

ISQ OTHER SPECIESSPECIE OF BIRDSBIRD SHOULD BE CONSIDERED THE LLLH SPECIESSPECIE

COMPLEX THAT IS ON THE TONGASSTONGAS TQ FOREST IS CURRENTLY TAXONOMICAFLY

PROBLEMATIC AND FOR THAT REASON NEED OF ATTENTION ONE PUTATIVE SPECIESSPECIE
OF CROSSBILL AND POSSIBLY ANOTHER IS SPECIALIZED ON SINGLE SPEDESSPEDE OF

CONIFER IN THE TONGASSTONGAS NATIONAL FOREST ALL IQLQL ARE VEZY SENSITIVE TO

CONIFER SEED CROPSCROP AND THUSTHU ARE GOOD INDICATORSINDICATOR IO VAWESVAWE SWIFT

VARIED AND HARLEQUIN DUCK ARE THREE ADDITIONAL SPECIESSPECIE THAT COULD

PROVIDE IMPORTANT 1ONEH SH SWIFT IS DEPENDENT ON OLDGROWTH FOR

VARIED THRUSH IS EASY TO MONITOR AND CLOSELY TIED TO LD
AND THE HARLEQUIN DUCK USESUSE IP AREASAREA WITHIN OLD
MAMMALSMAMMAL THE ERMINE OCCURSOCCUR ON THE TONGASSTONGAS 1H FOREST AND HAS

DIFFERENTIATED LYQH WOULD PROVIDE AN EXAMPLE OF MEDIUMSMEDIUM
SIZED LH SPECIESSPECIE BUT IT IS KNOWN THAT ITS POPULATIONSPOPULATION FLUCTUATE

GREATLY SO IT WOULD BE DIFFICULT SPECIESSPECIE TO MONITOR CONCERNSCONCERN ABOUT MARINE

MAMMALSMAMMAL WERE THSNIISSED WITHOUT DISCUSSION IN APPENDIX AND WE

WONDER THAT DISMISSAL IS SUPPORTABLE

WHILE AND IYH PLANT SPECIESSPECIE ARE NOT

THEMSELVESTHEMSELVE CONSIDERED TO HAVE THE SAME STATUSSTATU AS VERTEBRATESVERTEBRATE IT MAY WELL

BE THE CASE THAT THEY WOULD BE BETTER CATORSCATOR OF LRON ENTAIL QUALITY

AQN VERTEBRATESVERTEBRATE SOME ARE ALSO DIRECT INDICATORSINDICATOR OF THE VERTEBRATESVERTEBRATE

THEMSELVESTHEMSELVE FOR CONIFER SEED PRODUCTION IS CRUCIAL TO SEVERAL BIRDSBIRD

AND MAMMALSMAMMAL AND COULD BE MONITORED RELATIVELY EASILY ESPECIALLY IN

RELATION TO STAND AGE ARID COMPOSITION

IN THE FOREST SERVICE DOESDOE HAVE REGULATIONSREGULATION ABOUT THREATENED

ENDANGERED AND SENSITIVE SPECIESSPECIE INCLUDING INVERTEBRATESINVERTEBRATE AND PLANTSPLANT AND

PLANNING EFFORTSEFFORT REGARDING THESE SPECIESSPECIE NEED TO BE MORE FULLY INTEGRATED

WITH THE WILDLIFE PLANNING

BABITAT CAPABILITY MODELSMODEL GENERAL

MODELSMODEL IQNSIQN HABITAT CAPABILITY MODELSMODEL FOR 14 IELH THE

SPECIESSPECIE MODELSMODEL ARE DISCUSSED IN IONH HERE WE MAKE SOME

GENERAL COMMENTSCOMMENT ON HCMSHCM WE HAVE GOOD DEAL OF RESERVATION ABOUT THE

THE GREATEST CONCERN IS ABOUT THE FALSE PRECISION THAT THE MODLS

IMPLY THEY MAY BE PRECISE BUT THE ACCURACY UNKNOWN AND WE ASSUME

IT TO BE VETY THE MODELSMODEL ARE DETERMINISTIC AND DO NOT TAKE INTO ACCOUNT

ANY STOCHASTIC FEATURESFEATURE OF THE RELATIONSHIP BETWEEN HABITAT AND POPULATION

KIESTER EEKLNRDT 24
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AND THEY ARE PARAMETERIZED WITH DATA WHOSE ERROR LIMITSLIMIT ARE UNKNOWN AND

LIKELY VERY HIGH THUSTHU THE CONFIDENCE LIMITSLIMIT FOR THE MODELSMODEL WERE THEY TO BE

CALCULATED SOME WAYSWAY WOULD YH BE SO LARGE AS TO RENDER THE MODELSMODEL
CLOSE TO ALSO AS THE AUTHORSAUTHOR OF MODELSMODEL POINT OUT THE MODELSMODEL MAY
BE QUITE SENSWVE TO LQL CHANGESCHANGE PARAMETER VALUESVALUE WAYSWAY THAT ARE

NOT UNDERSTOOD MOREOVER THESE MODELSMODEL DO NOT GENERAL INCORPORATE
WITH SPECIESSPECIE NOT INCLUDED THE HABITAT DESCRIPTION IQC NOR

DO THEY TAKE INTO ACCOUNT TH AND POSSIBLE DEPENDENEY ON

IRED HABITAT THERE ARE BOTH PARAMETRIC AND

STRUCTURAL UNCERTAINTIESUNCERTAINTIE

THESE MODELSMODEL HAVE PLAYED USEFUL ROLE IN ORGANIZING CURRENT KNOWKDGE
AND EMPHASIZING KNOWLEDGE GAPSGAP BUT IT IS NOW TIME TO BUILD ON TIUSTIU

BEGINNING AND MOVE TO MORE REALISTIC APPROACHESAPPROACHE WHOSE CONFIDENCE LIMITSLIMIT

CAN BE CALCULATED WE DISCUSSDISCUS OTHER MODELING APPROACHESAPPROACHE IN THE

AS AN ASIDE IF THE HCMSHCM ARE TO BE DEVELOPED FURTHER THEY SHOULD BE

RECODED MORE GENERAL FORM AND PRODUCED LANGUAGE THAT WOULD

ALLOW ITYH ANALYSESANALYSE INFO DOESDOE NOT LEND LTSEW TO CLARITY OF EXPRESSION

OR TO DEVELOPING CODE THAT WILL BE RUN MANY THOUSANDSTHOUSAND OF TIMESTIME AS WOULD

BE THE CASE IN MONTE CARLO SENSITIVITY ANALYSISANALYSI

POPULATION VIABILITY ANALYSISANALYSI PITA APPROACH

PVA IS NOW STANDARD TOOL CONSERVATION BIOLOGY AND REPRESENTSREPRESENT THE MOST

SOPHISTICATED APPROACH TO ESTIMATING THE VIABILITY OF SINGLE SPECTESSPECTE PROVIDESPROVIDE
DETAILED MODEL OF THE FACTORSFACTOR AFFECTING SPECIESSPECIE AND OF ITS AURRENT SITUATION

AND LIKELY DYNAMICSDYNAMIC IN AN WORLD PVA WOULD BE DESIRABLE FOR EACH

SPECIESSPECIE OF CONSTRUCTING IS TIME CONSUMING AND DATA

IVEH SO THAT REALISTICALLY ILY IY FEW SPECIESSPECIE CAN BE DONE NONETHELESSNONETHELES

WE FEEL THISTHI APPROACH SHOULD BE TRIED FOR AT LEAST ONE SPECIESSPECIE ON THE TONGASSTONGAS
NATIONAL FOREST THE BROWN BEAR SEE SECTION

THE HABITAT CAPABILITY MODELSMODEL OF MODELSMODEL CAN BE VIEWED AS START TOWARDSTOWARD

WAS FOR THE SPECIESSPECIE MODELED FURTHER WORK UNDERTAKEN ON THOSE MODELSMODEL
SHOULD BE DONE IN SUCH WAY AS TO MORE CLOSELY APPROXIMATE PVASPVA FOR THOSE

LANDSCAPE DESIGN APPROACH

INTRODUCTION

CONSERVATION BIOLO IS REPLETE WITH THEORY AND GUIDELINESGUIDELINE FOR WHAT MAY BE

CALLED THE LANDSCAPE DESIGN APPROACH TO MANAGING WILDLIFE ANDLO IN ANY REAL WORLD CASE CONSTRAINTSCONSTRAINT OF THE ACTUAL PATTERN OF THE
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LANDSCAPE THAT ARE AVAILABLE TO START WITH MAY SEVERELY LIMIT THE OPFIONSOPFION
EACH OF THE APPROACHESAPPROACHE DISCUSSED BELOW MUST BE IQNE FOR ITS OWN
MERITSMERIT AND HOW IT FLTSFLT INTO THE EXISTING PATTERN OTIANDSCAPE ON THE TONGASSTONGAS
NATIONAL FOREST AS WITH THE OVERALL THESE LT ARE NOT

LQLY EXCLUSIVE AND THE THABENGE FOR THE TONGASSTONGAS NATIONAL FOREST IS TO

SYNTHESIZE THEM IN WAY APPROPRIATE FOR THAT

ITAT CONSERVATION AREA FUCA PARADIGM

THE HCA PARADIGM HAS BEEN DEVELOPED MOST THOROUGHLY FOR THE SPOTTED OWL

IN THE PACIFIC NORTHWEST HERE THE LANDSCAPE LQYH BUT

THE OWL HAS LONG DISTANCE DISPERSAL LEQH IT IS PLAUSIBLE UNTESTED

PRACTICE APPROACH FOR THAT SPECIESSPECIE IN THAT ENVIRONMENT BUT LQ BE LESSLES

SUCCESSFUL FOR SPECIESSPECIE WHOSE LO AND DISTRIBUTION ARE DIFFERENT

PARTICULAR SPECIESSPECIE THAT HAVE DIFFICULTY DISPERSING MAY NOT BE VIABLE AS

LATLONQ LARGE SPECIESSPECIE SUCH AS BROWN BEAR AND WOLF REQUIRE

THAT ARE QUITE LARGE TO MAINTAIN POPULATIONSPOPULATION WITHIN THE

FOR MANY SPECIESSPECIE THE NATURE OF ALL OTHER HABITATSHABITAT INCLUDING SECOND

GROWTH THAT ARE NOT IN HCASHCA IN WHICH THE ARE EMBEDDED MAY BE

IT MAY NOT BE THE BEST PARADIGM FOR THE TONGASSTONGAS NATIONAL

FOREST WHICH IS LESSLES FRAGMENTED FROM BUT MORE FRAGMENTED

NATHRAFLY THAN THE PACIFIC NORTHWEST AND WHERE OTHER OPTIONSOPTION STILL

IF THE J4CA PARADIGM IS USED AS PART OF LANDSCAPE DESIGN STATE IT

VEZY THAT THE RULESRULE OF USE WITHIN THE PICASPICA BE CAREFULLY FQIET
THE SFRATEGY IS NOT AS CLEAR ON THISTHI TOPIC AS IT COULD BE PARTICULAR NO

LOGGING OR FURTHER ROAD BUILDING SHOULD BE UNDERTAKEN IN IC HUNTING
IN IC IS DIFFICULT ISSUE IT SHOULD ONLY BE DONE WHERE IT CLEARLY DOESDOE NOT

CONFLICT WITH THE PRIMARY PURPOSE OF THE RCA TO MAINTAIN VIABLE

V3 INVERSC OF RCA PARADIGM

FOR SPECIESSPECIE WITH LIMITED DISPERSAL ABWTY THE MOST APPROPRIATE LANDSCAPE

STRUCTURE MAY BE TO HARVEST TIMBER IN ISOLATED PATCHESPATCHE AND MANAGE THE

REST TH GRO IES THERE IS NO PRIORI REASON THAT EITHER WILDLIFE

OR LOGGING SHOULD BE IN THISTHI APPROACH WOULD PRODUCE PATTERN

THAT IS NEGATIVE OF THE RCA PATTERN THAT IS OF

HAVING RESERVESRESERVE FOR THE PROTECTION OF WILDLIFE RESERVESRESERVE FOR LOGGING ARE

CREATED

4H CORRIDORSCORRIDOR AND PINCH POINTSPOINT

THE DESIGN OF SYSTEM OF DISPERSAL CORRIDORSCORRIDOR IS NECESSARY COMPLEMENT TO

MOST OTHER PARADIGMSPARADIGM THE ISSUE OF CORRIDOR WIDTH IS PROMINENT IN THE

DISCUSSION OF SEVERAL PARTICULAR THE MARTEN REQUIRESREQUIRE WIDER
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CORRIDORSCORRIDOR THAN ARE USED THE STRATEGY SOME CORRIDORSCORRIDOR ARE UNIQUE
CONNECTIONSCONNECTION BETWEEN AREASAREA AND THE POINTSPOINT CORRIDORSCORRIDOR WHICH ARE THE

ONLY CONNECTION BETWEEN TWO AREASAREA THAT WHEN CONNECTED MAKE UP AN

IMPORTANT LANDSCAPE NETWORK MUST BE FQLYH PROTECTED THE

IQNATI OF PINCH POINTSPOINT COMESCOME WHEN GENERAL CORRIDOR DESIGN IS

OVER LANDSCAPE WITH PREEXISTING PATTERN OF

CORRIDORSCORRIDOR ON THE TONGASSTONGAS NATIONAL FOREST MUST BE DESIGNED WITH

CONSIDERATION OF THE TOPOGRAPHY THAT THEY COVER THE EZTREME TOPOGRAPHIC
RELIEF OF MUCH OF THE TONGASSTONGAS NATIONAL FOREST MEANSMEAN THAT LANDSCAPE

PLANNING MUST OCCUR IN THREE

CORRIDORSCORRIDOR OBVIOUSLY ARE NOT INDEPENDENT OF THE NDS COMPONENTSCOMPONENT THEY

THEY WILL BE HOWEVER IN ANY LVEH LANDSCAPE

DESIGN IT WORTH REMEMBERING THAT CORRIDORSCORRIDOR ARE VIRTUALLY

UNTESTED IN PRACTICE

535 SECONDGROWTH AND REGENERATION

THE INVERSE AND CORRIDORSCORRIDOR APPROACHESAPPROACHE LL BEG THE QUESTION OF

THE NATURE OF THE GROWTH FOREST THE IN AND SPATIAL

DISTRIBUTION OF SECONDGROWTH DEPENDSDEPEND ON THE PATTERNSPATTERN OF REGENERATION THAT

OCCUR ON THE TONGASSTONGAS NATIONAL THESE ISH OF REGENERATION ARE

ONLY POORLY UNDERSTOOD AT THISTHI TIME AND YET WILL BE CRUCIAL TO ANY LANDSCAPE

DESIGN STRATEGY SEE TQI IS IS AN POINT WHERE
WILDLIFE CONSIDERATIONSCONSIDERATION INTERACT WITH OTHER PARTSPART OF THE PLANNING EFFORT

AND IQNGH METHODSMETHOD WILL DICTATE MUCH OF THE FUTHRE PATTERN
OF GROWTH

LARGE RESERVESRESERVE PARADIGM

CONSIDERATION OF THE BROWN BEAR AND WOLF LEAD TO THE NECESSITY OF

EXAMINING SYSTEM OF LARGE RESERVESRESERVE TO ACCOMMODATE VIABLE POPULATIONSPOPULATION
OF THE SPECIESSPECIE SUCH SYSTEM WOULD ALSO PROVIDE FOR THE VIABILITY OF MANY
OTHER SPECIESSPECIE AS WELL THE POSSIBILITIESPOSSIBILITIE OF THISTHI APPROACH SHOULD BE

EXAMINED BOTH IN TERMSTERM OF THE POTENTIAL SITESSITE AVAILABLE AND THE DEGREE TO

WHICH THESE SITESSITE COULD SUPPORT MOST OTHER SPECIESSPECIE OF CONCENT

ROTATING BLOCK ZNB HARVESTING

BECAUSE OF THE UNUSUALLY LONG TIME NEEDED FOR CCE TO ACHIEVE

MAX IN THESE TEMPERATE RAIN ROTATING BLOCK DESIGN FOR TIMBER

HARVESTING NOT APPROPRIATE SUFFICIENT LO RESERVESRESERVE

MUST BE ESTABLISHED AND THESE MUST BE PERMANENTLY UNAVAILABLE FOR

TIMBER HARVEST OTHERWISE BLOCKSBLOCK MUST BE ALLOWED TO SERVE AS SOURCE AREASAREA
FOR MANY YEARSYEAR BEYOND THE EGE AT ROTATION
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GAP ITYH APPROACH

GAP ANALYSISANALYSI SCOTT ET AT 1993 AND REFERENCESREFERENCE THEREIN IS AN APPROACH THAT

CONSIDERSCONSIDER VERTEBRATE SPECIESSPECIE AND VEGETATION CLASSESCLASSE THE PRINCIPAL

MOTIVATION FBR GAP ANALYSISANALYSI IS TO IDENTIFY SPECIESSPECIE THAT MAY BECOME

BEFORE THEY ARE SERIOUSSERIOU TROUBLE THEREBY MAKING THEIR MANAGEMENT MUCH
LESSLES IVEH UNDERTAKING GAP ANALYSISANALYSI PROCEEDSPROCEED BY FIRST MAKING

VEGETATION COVER TYPE MAP THE NATIONAL STANDARD FOR

MINIMUM MAPPING UNIT WILDLIFE HABITAT RELATION MODEL ASSOCIATING EACH

SPECIESSPECIE TO THE APPROPRIATE VEGETATION COVER TYPESTYPE IS THEN ICTED KNOWN
OCCURRENCESOCCURRENCE OF EACH SPECIESSPECIE ARE THEN USED TO IFYH APPROPRIATE VEGETATION

LYG WITHIN RADIUSRADIU OF IQONH THISTHI PRODUCESPRODUCE DETAILED OF

THE RANGE OF EACH SPECIESSPECIE THESE RANGESRANGE ARE THEN COMBINED TO PRODUCE MAPSMAP
OF SPECIESSPECIE RICHNESSRICHNES FINALLY THESE MAPSMAP ARE OVERLAID ON MAPSMAP OF LAND

MANAGEMENT SYSTEMSSYSTEM SPECIESSPECIE THAT DO NOT HAVE SIGNIFICANT OCCURRENCESOCCURRENCE WITHIN

AREASAREA MANAGED FOR THE LONG TERM PROTECTION OF WILDERNESSWILDERNES

AREASAREA ARE THEN IDENTIFIED AS IN THE PROTECTION OF BIODIVERSITY AND

BECOME CANDIDATESCANDIDATE FOR FURTHER MANAGEMENT ACTION IN THEORY GAP ANALYSISANALYSI
CAN BE RUN REVERSE TO IDENTITY THOSE AREASAREA WHICH ARE LEAST IMPORTANT TO THE

MAINTENANCE OF SPECIESSPECIE AS WELL

THE GAP ANALYSTSANALYST PROGRAM WAS DEVELOPED IQN THE FISH AND WILDLIFE SERVICE

WITH LITERALLY HUNDREDSHUNDRED OF COOPERATORSCOOPERATOR IT IS NOW PART OF THE NATIONAL BIOLOGICAL

SURVEY WITHIN THE DEPARTMENT OF IORQ THE GAP PROGRAM IS ACTIVE OVER

30 STATESSTATE AND WIFI BEGIN ALASKA WITHIN TWO YEARSYEAR THE TONGASSTONGAS TQ
FOREST SHOULD CONSIDER THISTHI METHODOLOGY AND BECOME AN LH COOPERATOR

WITH THE ALASKA GAP PROGRAM

55 ISLAND EVOLUTION APPROACH

MANY SPECIESSPECIE OF VERTEBRATESVERTEBRATE ON THE TONGASSTONGAS NATIONAL FOREST HAVE UNDERGONE
EXTENSIVE LOCAL EVOLUTION BECAUSE OF ISOLATION AND LOCAL ADAPTATION SEVERAL

SPECIESSPECIE HAVE DESCRIBED SUBSPECIESSUBSPECIE AND SOME ARE PY
REGARDED AS FULL SPECIESSPECIE MTCMTUSMTCMTU IUSQ THE TRUE EXTENT OF

GENETIC VARIATION AMONG THE SMALLER SPECIESSPECIE ON THE TONGASSTONGAS NATIONAL FOREST

UNKNOWN AT THISTHI MAPPING THE PATTERNSPATTERN OF GENETIC DIFFERENTIATION BETWEEN

AND ISOLATED WATERSHEDSWATERSHED IS THE FIRST STEP THISTHI ACTIVITY REVEAL THOSE

AREASAREA THAT CONTAIN NOVEL GENETIC VARIATION THESE AREASAREA MOST LIKELY WILL PROVE
TO BE SMALL ISLANDSISLAND AND WATERSHEDSWATERSHED ISOLATED BY TOPOGRAPHY FROM OTHER

WATERSHEDSWATERSHED THE OVERALL EFFECT IS SIMILAR TO THE EVOLUTION OF DIFFERENT STOCKSSTOCK OF

SALMON ENDEMIC TO PARTICULAR RIVER SYSTEMSSYSTEM AND THESE PATTERNSPATTERN OF GENETIC

DIFFERENTIATION AMONG SMALL TERRESTRIAL ANIMALSANIMAL WILL PRESENT SIMILAR

MANAGEMENT CHALLENGESCHALLENGE
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THT FUTURE DYNAMIC SYNTHESISSYNTHESI

WE WISH THAT WE COULD SAY THAT SYNTHESISSYNTHESI OF LH OF THE APPROACHESAPPROACHE ABOVE HAS

BEEN COMPLETED AND LDH BE LYH APPLIED TO THE TONGASSTONGAS NATIONAL FOREST

BUT THISTHI IS SIMPLY NOT YET THE CASE NONETHELESSNONETHELES WE BELIEVE THAT THE TONGASSTONGAS
NATIONAL FOREST IN GOOD POSITION TO RISE TO THE CHALLENGE OF CREATING SUCH

SYNTHESISSYNTHESI THE WORK DONE SO FAR AND THE GIS DATABASESDATABASE THAT HAVE ALREADY

BEEN CREATED PROVIDE THE BEGINNING FOR SPATIALLY EXPLICIT MODELING

FRAMEWORK THISTHI FRAMEWORK WOULD BE THE SYNTHESISSYNTHESI NEEDED TO BRING THE

GENERAL CONCEPTSCONCEPT OUTLINED HERE DOWN TO THE SPECIFIC REALITIESREALITIE OF THE TONGASSTONGAS
NATIONAL FOREST

SPECIESSPECIE ACCOUNTSACCOUNT AND RECOMMENDATIONSRECOMMENDATION

HERE WE SUMMARIZE THE SPECIESSPECIE SPECIFIC REVIEWSREVIEW AND RECOMMENDATIONSRECOMMENDATION FOR THE 18

SPECIESSPECIE LISTED IN TABLE IN THISTHI SECTION WE REFER TO THE AUTHORSAUTHOR OF THE INDIVIDUAL

REVIEWSREVIEW THAT COVER GIVEN SPECIESSPECIE

61 VANCOUVER CANADA GOOSE

JARVISJARVI AND RATTI SPECIFICALLY ADDRESSADDRES THE SECTIONSSECTION OF THE LA THAT PERTAIN TO

VANCOUVER CANADA GOOSE OF PARTICULAR CONCERN IS THE NARROW DEFINITION OF

FACTORSFACTOR THAT IQN ON THISTHI SPECIESSPECIE THE HABITAT CAPABILITY MODEL IS PRIMARILY

BASED ON CONDITIONSCONDITION FOR NESTING AND BROODING MOST ECOLOGISTSECOLOGIST NOW

UNDERSTAND THE OF WINTER HABITAT IN DETERMINING BODY CONDITION

PRIOR TO BREEDING AND NESTING THE REVIEWERSREVIEWER ALSO EXPRESSEXPRES CONCERN FOR THE TACK

OF DEPTH AND SELECTIVITY IN THE LITERATURE REVIEW THAT SUPPORTSSUPPORT THISTHI SECTION OF

THE PLAIT THE PACIFIC FLYWAY MANAGEMENT PLAN AND RECENT RESEARCH ON

MIGRATION AND WINTERING SHOULD BE REFERENCED AS IMPORTANT SUPPORTINGIONH ON THISTHI SPECIESSPECIE BOTH REVIEWERSREVIEWER ALSO MAINTAIN THAT THE LS
FOCUSFOCU ON IUMH AS AN INDICATOR OF HABITAT FOR VANCOUVER CANADA GEESE IS

TOO ING JARVISJARVI PARTICULARLY POINTSPOINT OUT THAT TREE CANOPY COVER COULD BE

IMPORTANT PRESENCE OR ABSENCE OF BEARSBEAR MAY ALSO BE CRITICAL VARIABLE THE

HABITAT CAPABILITY MODEL FOR THE VANCOUVER CANADA GOOSE IS REGARDED BY THE

REVIEWERSREVIEWER AS TOO NARROWLY DEFINED AND BASED ON OUTDATED PERCEPTIONSPERCEPTION OF THE

NEEDSNEED OF THISTHI SPECIESSPECIE

62 BALD EAGLE

THE BALD EAGLE HAS BEEN THE SUBJECT OF GREAT DEAL OF RESEARCH GENERAFLY AND

PARTICULARLY ON THE TONGASSTONGAS NATIONAL FORESTSFOREST HANSEN REFERSREFER TO US FISH AND

WILDLIFE SERVICE DATA SET THAT WOULD HAVE PROVIDED PERTINENT LONH FOR

THE MODEL TOPOGRAPHIC IONH IS ESPECIALLY RELEVANT TO EVALUATMG

BREEDING AND NESTING HABITAT HANSEN ALSO QUESTIONSQUESTION PREDICTRNG EAGLE DENSITY

BASED ON HABITAT CAPABILITY RATHER THAN THE AVAILABILITY OF FOOD RESOURCESRESOURCE AN

ADDITIONAL PROBLEM ARISESARISE FROM THE ASSUMPTION THAT EAGK DENSITY CAN BE
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PREDICTED BY USING RATIO OF BREEDING TO NONBREEDING ADULTSADULT BASED ON NESTING

HABITAT HANSEN INDICATESINDICATE THAT NOMADULTSADULT DO NOT USE THE SAME KIND

OF HABITAT THAT BREEDING ADULTSADULT GENERALLY HANSEN FOUND THE BALD EAGLE

MODEL AS IT APPEARSAPPEAR TO BE AT BEST AND POTEUTIA1 MISLEADING

HE OFFERSOFFER THE FOLLOWING RECOMMENDATIONSRECOMMENDATION USE THE US FISH AND WILDLIFE

ICEH DATA FOR THE BASISBASI OF REVISED HABITAT CAPABILITY MODEL FOR THE BALD

THESE DATA LDH BE USED FOR THE INDIVIDUAL PROVINCESPROVINCE TO PROVIDE VALID

LOCAL STANDARDSSTANDARD AND GUIDELINESGUIDELINE SHOULD BE BASED BOTH ON

ACTUAL FIELD AS WELL AS PROJECTED HABITAT DESIGNATED

HABITATSHABITAT SHOULD BE MONITORED EFFECTIVENESSEFFECTIVENES ANNUAL IG
INFORMAFTON SHOULD INFORM PLANNERSPLANNER AS TO THE LQIVE OF THE PLANNING

AND TO UNDERSTAND CHANGESCHANGE IN ABUNDANCE OF FOOD SOURCESSOURCE AND

REPRODUCTIVE

63 FLAIRY WOODPECKER

THE CHOICE OF THE HAIRY WOODPECKER AS MANAGEMENT INDICATOR SPECIESSPECIE WAS

REGARDED AS APPROPRIATE BY WALTERSWALTER THAT REQUIRESREQUIRE VERY SPECIFIC

MICROHABITAT WHICH WHEN PRESENT ASSURESASSURE ASSOCIATED HABITAT FOR OTHER

SPECIESSPECIE AS LL

REDBREASTED SAPSUCKER

WALTERSWALTER INDICATESINDICATE THAT THISTHI SPECIESSPECIE IS IMPORTANT TO THE COMMUNITY AS CAVITY

EXCAVATOR AND THUSTHU GOOD CHOICE FOR AN HOWEVER PREVIOUSPREVIOU WORK

INDICATESINDICATE THAT WOODPECKERSWOODPECKER POPULATIONSPOPULATION ARE LIMITED BY WINTER FACTORSFACTOR THISTHI
CONCLUSION SEVERELY RESTRICTSRESTRICT THE ITYH OF MODEL BASED ON BREEDING

SEASON ONLY

BROWN CREEPER

WALTERSWALTER SUPPORTSSUPPORT THE CHOICE OF THE BROWN CREEPER AS AN ICAT SPECIESSPECIE HE
REFERENCESREFERENCE SEVERAL SOURCESSOURCE THAT VALIDATE THE RELATIONSHIP OF BROWN CREEPERSCREEPER TO

GRO FORESTSFOREST ALTHOUGH MAY BE INFENED THAT THE SPECIESSPECIE WOULD BELNE TO DISTURBANCE OF OLDGROWTH HABLTAT WALTERSWALTER CITESCITE SERIOUSSERIOU LACK

OF DATA BOTH FOR BASELINE DATA AND REPLICATION STUDIESSTUDIE TO BETTER INFORM THE

MODDING

66 GRAY WOLF

SEVERAL REVIEWERSREVIEWER PROVIDE PERSPECTIVESPERSPECTIVE ON THE GRAY WOLF PAQUET POINTSPOINT OUT

THAT WHILE THE VIABILITY RISK ASSESSMENT SPECIESSPECIE ACCOUNT AND STRATEGIESSTRATEGIE ARE

LIKELY TO BE ADEQUATE THEY ARE BASED ON LESSLES THAN CURRENT RESEARCH HE AISO

STATESSTATE THAT SEVERAL FACTORSFACTOR MILITATE AGAINST THE GOAL OF MAINTAINING LARGE

ENOUGH WOLF POPULATION FOR TERM SUSTAIN ABILITY THE MAJOR FACTOR IS THAT

THE TONGASSTONGAS NATIONAL FOREST DOESDOE NOT PROVIDE ENOUGH VIABLE HABITAT WITHIN ITS

KIESTER AND LTH 20

1OO 12728



OWN BOUNDARIESBOUNDARIE COOPERATIVE EFFORTSEFFORT BETWEEN THE TONGASSTONGAS NATIONAL FOREST THE

STATE OF ALASKA AND THE FEDERAL AND PROVINCIAL GOVERNMENTSGOVERNMENT OF CANADA ARE

NECESSARY TO ACCOMMODATE THE TERRITORIAL NEEDSNEED OF WOLVET GIVEN THE EXTREME

TOPOGRAPHY OF MUCH OF THE TONGASSTONGAS NATIONAL FOREST MUCH LAB WOLF

HABITAT WILL BE RESTRICTED TO LOWER VALLEYSVALLEY THAT ARE ALSO OPTIMUM ACREAGE FOR

TIMBER BOTH PAQUET AND PLETSEHER CONCERN THAT MODELING

AND PLANNING WERE BASED ON LIMITED AND OUTDATED THE HABITAT

CAPABILITY MODEL FOR THE WOLF IS SERIOUSLY LACKING IN THAT IT NEGLECTSNEGLECT FACTORSFACTOR THAT

MAY BE VITALLY RELEVANT SUCH AS THE OF ROAD DENSITY COMPETITION WITH

OTHER SPECIESSPECIE FOR PREY AND SEASONAL EFFECTSEFFECT ON THE DISTRIBUTION WEIGHTSWEIGHT AND

VALUESVALUE OF PREY SHAFFER EXPRESSESEXPRESSE CONCERN ABOUT THE ADEQUACY OF

GROWTH FOREST AS HABITAT FOR WOLF SHAFFER ALSO POINTSPOINT OUT THAT LITYH FOR

WOLVESWOLVE IS OF MORE CONCERN IH SOME OTHER SPECIESSPECIE BECAUSE OF MYTH
LOWER DENSITY LQUTYH TO HUMAN INDUCED MORTALITY UDICKER

QUESTIONSQUESTION THE OF L4 ANNUAL HARVEST OF THE GRAY WOLF

POPULATION WHICH IS LEGALLY PROTECTED

BLACK BEAR

RELATIVELY LITTLE IS KNOWN ABOUT THE BLACK BEAR AND MCLTLLAN EXPRESSESEXPRESSE

CONCERN ABOUT THE NUMBER OF HABITAT CLASSESCLASSE IN THE BLACK AND BROWN BEAR

MODELSMODEL HE NOTESNOTE THAT THERE ARE ONLY CLASSESCLASSE FOR THE BROWN ABOUT WHICH

MORE IS KNOWN BUT 32 CLASSESCLASSE FOR THE BLACK BEAR THESE DIFFERENCESDIFFERENCE ARE NOT

EXPLAINED MCLEFLAN ALSO RECOMMENDSRECOMMEND INCORPORATING ADDITIONAL FACTORSFACTOR IN THE

BLACK AND BROWN BEAR MODELSMODEL SUCH AS CLEARCUTSCLEARCUT VERSUSVERSU ALTERNATIVE

HERBICIDE FQL BURNING AND INTERACTIONSINTERACTION

WITH BROWN BEARSBEAR SHOULD BE INCLUDED

BROWN BEAR

THE BROWN BEAR SECTIONSSECTION OF THE STRATEGY ARE REGARDED BY MELELLAN AS WELLDONE

AND BASED ON RESPECTED RESEARCH HE HAS CONCERNSCONCERN ABOUT THE DENSITY

CALCULATIONSCALCULATION AND NUTRITIONAL ACTORSACTOR FOR FEMALESFEMALE LACTATING IN SPRING THE

SURVIVAL OF BROWN BEARSBEAR AND RN OTHER SPECIESSPECIE AS IS COMPLICATED BY
INTERACTION WITH HUMANSHUMAN THISTHI ESPECIALLY TRUE FOR BEARSBEAR GIVEN IMPACTSIMPACT OF

TIMBER HARVEST THAT TRANSLATE TO THREE BASIC TYPESTYPE HABITAT CHANGE

LACEM ARID MORTALITY SHAFFER FOUND THE QUANTITATIVE POPULATION

VIABILITY ASSESSMENT FOR THE BROWN BEAR IS TOO ICH TO GIVE ME MUCH
CONFIDENCE WE KNOW WHATTHE IMPACTSIMPACT OF PROPOSED MANAGEMENT LQ MEAN FOR

THE SURVIVAL OF THAT SPECIESSPECIE ON THISTHI LANH AND SHAFFER AGREE THAT

THISTHI SPECIESSPECIE IS GOOD CANDIDATE FOR COMPLETE LATIO VIABILITY ANALYSISANALYSI

INTERACTIONSINTERACTION WITH BLACK BEARSBEAR SHOULD BE INCLUDED AS WET
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MARTEN

SEVERAL OF THE REVIEWERSREVIEWER EXPRESSEXPRES CONCERN ABOUT WHETHER MARTENSMARTEN WOULD USE

CORRIDORSCORRIDOR IN THE HCA MODEL BENKNTAN STATESSTATE THAT THE DISTANCE OF 40 IN
BETWEEN LARGE HCASHCA WAS CHOSEN BECAUSE NEAR THE ITUM DISPERSAL

DISTANCE RECORDED FOR MARTENSMARTEN MARTENSMARTEN ARE ALSO KNOWN TO AVOID CROSSING

CLEARCUTSCLEARCUT POWELL QUESTIONSQUESTION THE ASSERTION THAT MARTENSMARTEN DO NOT USE HIGH

ELEVATIONSELEVATION SOUTHEAST ALASKA SINCE THE CYH MOUNTAINSMOUNTAIN AND PACIFIC

NORTHWEST THEY USE HIGH BUT NOT LOW LONQ ANOTHER ISSUE IS THE

OPERATIONAL DEFINITION OF UNIT FOR MARTENSMARTEN POWELL DISCREDITSDISCREDIT

ANY PLANNING DECISION MAKING BASED ON THISTHI CONCEPT FOR MARTENSMARTEN THE

SPECIFICATIONSSPECIFICATION FOR SPACING AND SIZE OF HCASHCA DOESDOE NOT APPEAR TO BE LQL FOR

THE NEEDSNEED OF MARTENSMARTEN PARTICULARLY YEARSYEAR WHEN PREY POPULATIONSPOPULATION ARE

CANNOT BE ASSUMED THAT THE ANIMALSANIMAL LL KNOW WHICH DIRECTKM TO

PROCEED WHEN LEAVING AN AREA SO AS TO BE SUCCESSFTIL IN REACHING ANOTHER MORE

VIABLE AREA FOR SOURCESSOURCE OF PREY AND MATING

OTTER

POWELL NOTESNOTE THAT SINCE HABITAT FOR OTTERSOTTER IS ESSENTIALLY TIN EAT CONVERSION TO

AREA IS INAPPROPRLATE

811 LT BLACKTAILED DEER

THE QUALITY AND AMOUNT OF RESEARCH SUPPORTING THE MODEL FOR THE BLACK

DEER IS IMPRESSIVE AND COMPLIMENTED BY MCCULLOUGH THE SAMPLING AND

ANALYSISANALYSI TECHNIQUESTECHNIQUE USED TO VERL4R THE MODEL ARE PROBLEMATIC IN THAT THERE IS

NOT ENOUGH METHODOLOGICAL INFORMATION AVAILABLE ON WHICH TO EVALUATE THE

ANALYSESANALYSE OTHER CONCERNSCONCERN RELATE TO THE TYPE OF VARIABLESVARIABLE INCLUDED IN THE

ANALYSESANALYSE SOME ARE SHORTTERM IN EFFECT SUCH AS LLH AND

PREDATORSPREDATOR OTHERSOTHER SUCH AS LOGGING FOREST FRAGMENTATION AND SUCCESSIONAL

STAGE ARE TERM PROCESSESPROCESSE WIDTH IFESIFE IN MUCH DIFFERENT WAYSWAY AN
ADDITIONAL CONCERN ADDRESSESADDRESSE THE ISSUE OF USING MEAN VALUE FOR SNOWFALL

THROUGHOUT THE FOREST WHEN THERE IS CONSIDERABLE VARIATION FRONT NORTHERN TO

SOUTHERN REGIONSREGION OF THE THE MODEL NEEDSNEED TO INCORPORATE THESE ISSUESISSUE IN

ORDER TO PROVIDE REALISTIC ASSESSMENT OF THE THE HCA MODEL

MAINTAINING VIABLE POPULATIONSPOPULATION OF IT BLACKTAILED DEER ON THE TONGASSTONGAS
NATIONAL FOREST IS PROBABLY NOT SUITABLE FOR THE LONG TENN MCCULLOUGH

EXPRESSESEXPRESSE CONCERNSCONCERN THAT PROBLEMSPROBLEM OF IQNGH FACTORSFACTOR MAY CREATE EXTREMESEXTREME

POPULATION THAT WOULD MAKE THE DEER ESPECIALLY VULNERABLE TO THE PRESSURESPRESSURE
OF HUNTING AND WOLF PREDATION THISTHI COMBINATION OF FACTORSFACTOR COULD PLACE THE

VIABILITY OF THE SPECIESSPECIE QUESTION THERE APPEARSAPPEAR TO BE ADEQUATE RESEARCH IN

PLACE FOR THE SLTKA BLACK DEER RESEARCH EFFORTSEFFORT COULD BE IR AT

OTHER SPECIESSPECIE FOR WHICH LESSLES IS KNOWM HOWEVER RESEARCH ON MONITORING OF

DEER POPULATION LEVELSLEVEL SHOULD BE CONDUCTED
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AQIN GOAT

PROBLEM IN LOGIC IS APPARENT IN THE DISCUSSION OF THE MOUNTAIN GOAT IN THAT

POPULATION OF 50 IS DEFINED AS MINIMALLY VIABLE BUT THAT AREASAREA SUPPORTING

MORE ANIMALSANIMAL SHOULD BE MANAGED TO SUPPORT AT LEAST 50 RATHER THAN SOME

LARGER NUMBER MOREOVER THE RECOMMENDATIONSRECOMMENDATION ARE DERIVED FROM STUDY ON

MOUNTAIN SHEEP AND GENERALIZATIONSGENERALIZATION MADE TO MOUNTAIN GOATT CRITICAL POINT

FOR THE MOUNTAIN GOAT POPULATION DEPENDSDEPEND ON WHETHER OR NOT THEY ARE ISOLATED

BY HABITAT FRAGMENTATION

RED SQUIRREL

RED SQUIRRELSSQUIRREL MAY SERVE WELL AS MANAGEMENT INDICATOR SPECIESSPECIE GIVEN THEIR

VOCAL AND DIURNAL HABITSHABIT SMITH REPORTSREPORT THAT THEY ALSO TEND TO USE THE SAME

CACHE SITESSITE FOR CONESCONE FOR SEVERAL YEARSYEAR SMITH INDICATESINDICATE THAT THE HABITAT

CAPABILITY MODEL FOR RED SQUIRRELSSQUIRREL LYH LEH DURING PERIODSPERIOD WHEN

DH SOURCESSOURCE ARE ADEQUATE HOWEVER IN YEARSYEAR WHEN THE SEED CROP LT
SPRUCE AND WESTERN HEMLOCK FALLSFALL THE SQUIRRELSSQUIRREL HAVE TO EMIGRATE TO OTHER

AREASAREA WITH LESSLES ABUNDANT FOOD SUPPLY THISTHI MSUE BECOMESBECOME ESPECIALLY ICAL
CONSIDERING THAT SEED PRODUCTION THESE SPECIESSPECIE OF FREESFREE IS AFFECTSAFFECT BY

CLIMATIC VARIATIONSVARIATION OVER WIDE GEOGRAPHIC AREASAREA CAUSING FOOD SHORTAGESSHORTAGE TO

BECOME WTDESPREACL THESE FACTORSFACTOR MAY COMBINE TO PRODUCE WIDELY LU
POPULATIONSPOPULATION OF SQU THESE FLUCTUATIONSFLUCTUATION WOULD IN TURN IMPACT SPECIESSPECIE

DEPENDENT ON SQUIRRELSSQUIRREL FOR PREY SUCH AS GOSHAWK AND MARTEN SINCE RED

SQUIRRELSSQUIRREL ARE LQLYH DEPENDENT ON IFER SEEDSSEED AS FOOD SOURCE THEY ARE

IMPACTED BY TIMBER HARVEST IN MUCH THE SAME WAYSWAY AS ARE SEED BIRDSBIRD
BENKMAN CITESCITE RESEARCH THAT INDICATESINDICATE THAT SLTKA SPRUCE DOESDOE NOT PRODUCESEED CONESCONE UNTIL IT IS 2040 YEARSYEAR LD DOUGLASDOUGLA FIR DOESDOE NOT REACH ITS

PEAK POTENTIAL UNTIL 200 YEARSYEAR OF AGE EXTENSIVE HARVEST OF MATURE TREESTREE MAY
THEREFORE HAVE AR EFFECTSEFFECT FOR THE VERTEBRATE POPULATIONSPOPULATION DEPENDENT

UPON THEIR SEED PRODUCTION

GREAT BLUE IFERON

MANY REVIEWERSREVIEWER AGREE THAT THE GREAT BLUE HERON WOULD NOT SERVE WELL AS

MANAGEMENT INDICATOR SPECIESSPECIE SINCE THE TONGASSTONGAS NATIONAL FOREST REPRESENTSREPRESENT

THE OUTER EDGE OF ITS RANGE THISTHI SPECIESSPECIE MAY STILL BE OF

MANAGEMENT CONCERN AND THE LOCATION OF KNOWN ROOKERIESROOKERIE WITHIN THE THNGASSTHNGAS
NATIONAL FOREST SHOULD BE MAPPED AND THOSE AREASAREA SHOULD NOT BE DISTURBED

615 NORTHERN GOSHAWK

THISTHI SPECIESSPECIE IS LIKELY TO BECOME PROTECTED UNDER THE ENDANGERED SPECIESSPECIE ACT

THUSTHU MANAGEMENT PLANNING WITH REGARD TO THE NORTHERN GOSHAWK WILL NEED

TO BE ESPECIALLY BECAUSE GOSHAWKSGOSHAWK REQUIRE LARGE TERRITORIESTERRITORIE TO

THRIVE SEVERAL REVIEWERSREVIEWER ARE OF THE OPINION THAT EVEN LARGE HCASHCA WERE NOT
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ADEQUATE TO MEET ITS NEEDSNEED FORSFOR MAN ALSO POINTSPOINT OUT NUMBER OF PROBLEMSPROBLEM
WITH THE DATA ON WHICH THE GOSHAWK AC WAS THERE DOESDOE NOT APPEAR
TO BE ADEQUATE DATA OF CURRENT OR HISTORICAL NATURE AND SCARCITY OF THE

BIRDSBIRD MAY OR MAY NOT BE FUNCTION OF HABITAT FRAGMENTATION THE GOSHAWK
SERVESSERVE AS AN EXAMPLE OF THE PRIM RY OF IATEH RESEARCH WITH

FIELD LNVENTOR

616 BOREAL OWL

THE PLAN FOR THISTHI SPECIESSPECIE ALSO SUFFERSSUFFER FROM LATH OF DATA ON WHICH TO BASE

RECOMMENDATIONSRECOMMENDATION POWELL PLACESPLACE THE BOREAL OWL IN THE SAME CATEGORY AS THE

GREAT BLUE HERON IN THAT THE TONGASSTONGAS NATIONAL FOREST REPRESENTSREPRESENT THE OUTER

LIMITSLIMIT OF ITS NATURAL RANGE SO IT MAY NOT BE SUITABLE INDICATOR SPECIESSPECIE
FORSMAN POTHTSPOTHT OUT THAT THE MANAGEMENT OF THE HABITATSHABITAT

GROWTH HCASHCA WITH BE ITI IN DETERMINING VIABILITY FOR THE BOREAL OWL

AS WEB AS MOST OTHER SPECIESSPECIE UNDER CONSCON

617 NORTHERN FLYING SQUIRREL

THE NORTHERN FLYING SQUIRREL DIFFERSDIFFER RADICALLY FROM RED SQUIRRELSSQUIRREL IN ITS HABITSHABIT

AND THE FOOD SUPPLY ON WHICH IT DEPENDSDEPEND IT IS QUIET AND NOCTURNAL ARID FEEDSFEED

ON LICHENSLICHEN AND FUNGI IN OLDGROWTH FREESFREE MORE INFONNATION IS NEEDED ON ITS

RELATIONSHIP TO PREDATORSPREDATOR SUCH AS MARTEN AND GOSHAWKSGOSHAWK GIVEN THE IQLI
CONCERNSCONCERN FOR THE LATTER

LU GROUSE

RAW MAKESMAKE THREE POINTSPOINT ABOUT THE BLUE GROUSE MODEL THE SPECIESSPECIE PROBABLY

DOESDOE NOT WARRANT CLASSIFICATION AS MAJOR GAME SPECIESSPECIE THE DATA REPORTED

DO NOT SUPPORT THE CONCLUSION THAT THE BLUE GROUSE ARE NEGATIVELY AFFECTED

DEARCUT CONCERNSCONCERN ABOUT THE ESTXNATED DENSITY OF THE BIRDSBIRD BASED

ON WHETHER OR NOT NONBREEDING MALESMALE ARE SILENT OR WHETHER SILENT MALESMALE ARE

NECESSARILY NONBREEDERSNONBREEDER

RECOMMENDATIONSRECOMMENDATION ON INFONUATION NEEDSNEED AND THE PLANNING PROCESSPROCES

IN THISTHI SECTION WE WILL OUTLINE PROGRAM OF WORK TO PROVIDE SOLID BASISBASI FOR

BIOLOGICALLY DEFENSIBLE PLAN THESE RECOMMENDATIONSRECOMMENDATION ARE DATA COLLECTION AND

ARE TO BE BUILT ON THE CONSIDERATION OF THE MULTIPLE PARADIGMSPARADIGM DISCUSSED IN

SECTION

PLANNING AND PLANNING DOCUMENTSDOCUMENT

IE THE PLANNING PROCESSPROCES MUST BE MORE UNIFIED THE THREE DOCUMENTSDOCUMENT WE

REVIEWED TOGETHER WITH NEW INFORMATION NEED TO RESULT IN SINGLE WELL WRITTEN

AM EDITED THE WILDLIFE PART OF THE PLAN IN TURN BE MUCH
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BETTER INTO OTHER ASPECTSASPECT THAT AFFECT WILDLIFE SUCH AS INGE
HUNTING AND RECREATION IN PARTICULAR SYNTHESISSYNTHESI OF THISTHI WORK ON LIFE THE

WORK ON THE SPECIESSPECIE PROPOSED FOR LISTING UNDER THE ENDANGERED SPECIESSPECIE ACT

ID THE PACFISH EFFORT MUST BE UNDERTAKEN THE ENTIRE LA MUST THEN BE

INTEGRATED TO MAKE CLEAR RANGE OF IONSION AND THEIR ASSOCIATED OFFSOFF
CHALLENGESCHALLENGE AND LIMITATIONSLIMITATION TO DATA COLLECTION

THE SHEER SIZE OF THE TONGASSTONGAS NATIONAL FOREST OBVIOUSLY LIMITSLIMIT THE AMOUNT OF

DATA THAT CAN BE COLLECTED ON PER ACRE BASISBASI WE LQ HOWEVER THAT

COLLECTING QUALITY DATA FOR SOME SPECIESSPECIE AND FOR SOME ENVIRONMENTAL MAPPMG
CAN PROVIDE LO GAUGE FOR THE REST OF THE SYSTEM THE MIS

PROCESSPROCES
AN EXAMPLE OF THISTHI APPROACH AND WE RECOMMEND ADDING THE EFFORTSEFFORT OUTLINED

OW
IT IS WORTH REITERATING THAT THE MIS APPROACH AS WELL AS THE OTHER APPROACHESAPPROACHE

WE RECOMMEND IT SUFFER SOME LIMITATIONSLIMITATION THE MOST IMPORTANT LIMITATION TO

KEEP IN MIND IS THAT KNOWLEDGE OF ANY ONE SPECIESSPECIE DOESDOE NOT AUTOMATICALLY

TRANSLATE TO KNOWLEDGE OF OTHER SPECIESSPECIE AND TQLYEH MANAGEMENT

PROTECT ONE SPECIESSPECIE DOESDOE NOT AUTOMATICALLY PROTECT OTHER SPECIESSPECIE

MANAGEMENT RECOMMENDATION KEEP LANDSCAPE OPTIONSOPTION

WE ARE VETY CONCERNED THAT DURING THE TIME NECESSATY TO COMPLETE THE SHORT

TERM RESEARCH RECOMMENDATIONSRECOMMENDATION OPTIONSOPTION FOR ALTERNATIVE LANDSCAPE

DESIGN SCENARIOSSCENARIO BE KEPT OPEN PARTICULAR WE RECOMMEND THAT

THE IST LARGEST BLOCKSBLOCK OF CONTIGUOUSCONTIGUOU HIGH VOLUME LT FOREST

NOT BE UR FRAGMENTED BY TIMBER HARVESTING OR ROAD BUFLDING

THE LETTER AND SPIRIT OF THE PROVISION AGAINST HIGHGRADING THE TONGASSTONGAS

TIMBER REFORM ACT TIRA SEC 302 BE STRICTLY ADHERED TO

OPERATIONALLY THISTHI AMOUNTSAMOUNT TO NOT DIFFERENTIALLY CUFFING IN LOW ALTITUDE

HIGH VOLUME STANDSSTAND GREATER THAN 30 THOUSAND BOARD FEET PER ACRE

MEETING THE RECOMMENDATION WILL REQUIRE COMPENSATORY

THESE IENDATQ ARE MOTIVATED BY THREE ARGUMENTSARGUMENT

IN THE ABSENCE OF DATA AND ANALYSESANALYSE MUCH CARE IS CAILED FORE

WE DO NOT HAVE GOOD ENOUGH ACCOUNT OF THE CURRENT FRAGMENTATION

PATTERN ON THE TONGASSTONGAS NATIONAL FOREST AND THE EFFECTSEFFECT OF NATURAL

FRAGMENTATION AND HABITATSHABITAT OTHER THAN OLDGROWTH HAVE NOT BEEN FACTORED

IN
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INGH OPTIONSOPTION NOW MAY FORCE MORE EXPENSIVE CHOICESCHOICE LATET

THISTHI HAS BEEN MAJOR LESSON FROM THE EXPERIENCE OF THE FOREST SERVICE IN

THE PACIFIC NORTHWEST ALSO THE HIGH COST OF IMPLEMENTATION OF SPECIESSPECIE

RECOVETY PLANSPLAN UNDER THE ENDANGERED SPECIESSPECIE ACT HAS SHOWN THAT IT IS

MUCH MORE ECONOMICAL TO SAVE SPECIESSPECIE WHEN THEY ARE STILL COMMON

IQL OF NH SPECIESSPECIE NEAR OR BELOW THEIR MINIMUM POPULATIONSPOPULATION WILL BE

IRT REDUCED

CONCERNSCONCERN HAVE ALREADY BEEN EXPRESSED ABOUT VIABILITY OF BROWN BEAR AND

WOLF GIVEN THE RECOMMENDATIONSRECOMMENDATION OF THE STRATEGY AND ANTICIPATED

HARVESTING LEVELSLEVEL REDESIGNED LANDSCAPE PLAN WILL THEREFORE NEED TO

CONSIDER LARGER AREASAREA THAN THOSE ESPECIALLY IN AREASAREA OF HIGH

VOLUME OLDGROWTH THISTHI CANNOT BE DONE WITHOUT MATNTATNTHG LARGER AREASAREA
IN ADDITION THE LIFE HISTORY OF MARTENSMARTEN THAT DISPERSAL REQUIRESREQUIRE

WIDER CORRIDORSCORRIDOR THAN HAVE BEEN PROPOSED THE NEED FOR WIDER CORRIDORSCORRIDOR

MEANSMEAN AGAIN THAT GRO BE AVAILABLE FOR LANDSCAPE DESIGN

SHORTTERM MANAGEMENT LONH DATA ACQUISITION

WE DO NOT THINK IT NEC ESSAZY THAT AN EXTRAORDINARY AMOUNT OF LONGTERM

RESEARCH BE DONE TO DEVELOP BIOLOGICALLY DEFENSIBLE PLAA HOWEVER THE

SHORT TERM THERE IS WORK THAT MUST BE DONE TO GIVE CLEAR ENOUGH PICTURE OF

WILDLIFE AND CONSERVATION ON THE IQG NATIONAL FOREST TO FORM THE BASISBASI OF

SOLID PLAN WE RECOMMEND TENN PRQGRAM OF TO YEARSYEAR WITH THE

ELEMENTSELEMENT

CONSTRUCT WA FOR SINGLE LARGE SPECIESSPECIE

WE FEEL THAT THERT IS CURRENTLY ENOUGH INFORMATION AVAILABLE FOR THE BROWN

BEAR TO CONSTRUCT POPULATION VIABILITY ANALYSISANALYSI OR THAT SPECIESSPECIE ON THE

TONGASSTONGAS NATIONAL FOREST IN TO YEAR PERIOD THISTHI ANALYSISANALYSI SHOULD BE

DYNAMIC AND SPALLAFLY LQING FIGURE WE SEE THAT WE HAVE

CHOSEN SPECIESSPECIE TO THE RIGHT OF THE GRAPH THAT IS THISTHI IS AN ANIMAL

WHOMTHE FRAGMENTATION OF THE TONGASSTONGAS NATIONAL FOREST IMPORTANT WITH

REGARD TO PROBLEMSPROBLEM OF DISPERSAL AND IE MAINTENANCE THE

VIABILITY OF THISTHI SPECIESSPECIE IS CURRENTLY PROBLEMATIC AND ANY CLARIFICATION OF ITS

STAINSSTAIN WILL HAVE AN IMPORTANT IMPACT ON FUTURE PLANNING

2H PERFONN DETAILED LCH ANALYSISANALYSI SHZE
GROUP OF LH LS
THREE GENERA RODENTSRODENT ARE ALREADY KNOWN TO HAVE SUBSTANTIAL

EVOLUTIONARY AND GENETIC VARIATION ON THE TONGASSTONGAS NATIONAL FORESTIC AND CIETHRTORWMYSCIETHRTORWMY PART OF THE GENUSGENU TYCUSTYCU
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HAS BEEN THE SUBJECT OF RECENT REVISION WHICH INCLUDED SOME SAMPLESSAMPLE
FROM THE TONGASSTONGAS NATIONAL FOREST HOGAN ET AL 1993 IS STHDY REVEALED

NEW PATTERNSPATTERN OF TQION AND REALIGNED SPECIESSPECIE AND SUBSPECIESSUBSPECIE WITHIN THE

FOREST THE CORNPRTHENSISRE METHODOLOGY OF THISTHI STUDY SHOULD BE EXTENDED

TO AN LYSI OF SINGLE POPULATIONSPOPULATION FROM LH ISLANDSISLAND AND LTQL
ULAT FROM LARGE ISLANDSISLAND AND THE MAINLAND WITH BATHERSBATHER BETWEEN

DRAINAGESDRAINAGE THE CHOICE OF WHICH OF THE THREE GENERA TO ANALYZE SHOULD BE

BASED ON PRELIMINARY SCREEN OF EXISTING MUSEUM THISTHI

ANALYSISANALYSI IS SELECTING SPECIESSPECIE FROM THE LEFT SIDE OF THE GRAPH IN FIGURE

AND FOCUSING ON THE EVOLUTIONARY AND GENETIC EFFECTSEFFECT OF FRAGMENTATION

CONSTRUCT DIMEN Q0H THE PHYSICAL

AND BIOLOGICAL ENVIRONMENT THE TONGASSTONGAS NATIONAL FOREST

PERHAPSPERHAP THE MOST PRESSING NEED FOR THE PLANNING PROCESSPROCES IS VISUAL

DIMENSIONAL ACCOUNT OF THE CURRENT PHYSICAL AND BIOLOGICAL ENVIRONMENT

RECALLING THE FAMOUSFAMOU QUOTE YOUR HANDSHAND CAN IT WHAT YOUR EYESEYE CANT SEEN

WE BELIEVE THAT RATIONAL IS NOT POSSIBLE WITHOUT SUCH VLSUAL

PICTURE THE QUESTION IS HOW TO CREATE IT REMOTE SENSING IS THE OBVIOUSOBVIOU

IDEA BUT AT HIGH LATITUDESLATITUDE THERE ARE DIFFICULTIESDIFFICULTIE WITH THE IYH OF THE

SATELLITE SENSING SYSTEMSSYSTEM AND THESE ARE FURTHER CONFOUNDED BY THE RUGGED

TOPOGRAPHY AND THE FREQUENCY OF CLOUDY DAYSDAY THESE CONSIDERATIONSCONSIDERATION HAVE

IONALLY MILITATED AGAINST DOING REMOTE SENSING ON THE TONGASSTONGAS
NATIONAL FOREST THERE IS AT THE MOMENT NO THE PRODUEFTON

METHOD AVAILABLE WE BELIEVE HOWEVER THAT SECOND LOOK AT REMOTE

SENSING MAY FIND WAYSWAY OF GETTING THE PICTURE THAT IS WE OBSERVE

THAT FOR WILDLIFE AS OPPOSED TO TIMBER REMOTE SENSING MAY NOT HAVE TO BE

DONE AT THE HIGHER RESOLUTION OF LANDSAT THEMATIC MAPPER
RATHER LOWER RESOLUTION IMAGERY POSSIBLY AVMRR MAY PROVIDE ENOUGH OF

PICTURE OF THE CURRENT PATTERN OF FOREST AND FRAGMENTATION TO MAKE SOUND

WILDLIFE DECISIONSDECISION THISTHI WOULD THEN BE COMBINED WITH AS IQLE
DIGITAL ELEVATION MODEL DEM OF THE TONGASSTONGAS NATIONAL FOREST AS CAN BE

CONSTRUCTED PERHAPSPERHAP THE DEM COULD BE SUPPLEMENTED BY SYNTHETIC

APERTURE RADAR TO GIVE HIGHER RESOLUTION TO THE CLEARLY THESE

RECOMMENDATIONSRECOMMENDATION WILL REQUIRE SOME RESEARCH TO BUT SOME

PIBGRESSPIBGRES MUST BE MADE THISTHI DIRECTION TO GIVE THE TONGASSTONGAS NATIONAL

FOREST THE ABILITY TO MANAGE IN THREE DIMENSIONSDIMENSION AS IS NECESSA

74 DEVELOP PRELIMINARY UNDERSTANDING OF THE RELATIONSRELATION BETWEEN

REGENERAUON GROWTH WILDLIFE

THE THREE DOCUMENTSDOCUMENT UNDER REVIEW ALL FOCUSED ON THE OLDGROWTH RELATIONSRELATION

OF THE SPECIESSPECIE BUT COMPLETE ANALYSISANALYSI WILL DEPEND ON

UNDERSTANDING HOW WILDLIFE INTERACTSINTERACT WITH AD HABITATSHABITAT ON THE TONGASSTONGAS
NATIONAL FOREST SOME SPECIESSPECIE ASSOCIATED WITH OLDGROWTH WILL ALSO BE ABLE

TO USE SECONDGROWTH GENERALLY OTHERSOTHER WILL NEED SECONDGROWTH FOR
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LS BETWEEN PATCHESPATCHE AND SOME MAY NEVER ENTER GROWTH FOR

THOSE SPECIESSPECIE THAT USE GROWTH SOME WAY OVERALL VIABILITY

DEPEND ON THE KIND AMOUNT AND SPATIAL DISTRIBUTION OF SECONDGROWTH
THAT EXISTSEXIST FOR EXAMPLE IT IS LYH THAT MARTEN CAN DISPERSE THROUGH SOME

KINDSKIND OF GROWTH BUT NOT THROUGH VERY DENSE YOUNG STANDSSTAND ALSO

ALABACK HAS SHOWN THAT SOME KINDSKIND OF SECONDGROWTH HAVE LOW

POPULATIONSPOPULATION OF MAMMALSMAMMAL THOSE SPECIESSPECIE SUH AS THE RED SQUIRREL AND

CROSSBLLLSCROSSBLLL WHICH REQUIRE SEED PROD IREESIREE MAY ALSO BE ABLE UTILIZE ONLY

CERTAIN KINDSKIND OF GROWTH THE PLAN NEEDSNEED TO CONTAIN THISTHI IDND OF

TQLON ESPECIALLY IF THE HCA PARADIGM IS THE ONLY ONE CHOSEN FOR

THEN THE NATURE OF THE HABITATSHABITAT BETWEEN BECOMESBECOME CRITICAL THEREFORE

AN IMPORTANT RESEARCH NEED IS TO DEVELOP MAP OF THE KINDSKIND AND

DISTRIBUTIONSDISTRIBUTION OF GROWTH TO UNDERSTAND THE RELATION OF THE KINDSKIND TO

DIFFERENT SPECIESSPECIE VIABILITY AND LYH TO UNDERSTAND BOW TO MANAGE

GROWTH TO PRODUCE THE NECESSARY KINDSKIND AND DISTRIBUTION OF

IT IS LIKELY THAT BY INGH IN OTHER HABITATSHABITAT BESIDESBESIDE OLDGROWTH
THAT SOME SPECIESSPECIE WILL HAVE INCREASED ESTIMATED WHILE

KNAW OF THE INABILITY OF OTHERSOTHER TO DISPERSE THROUGH SECOND WILL

DECREASE THEIR ESTIMATED

INITIATE BIOLOGICAL SURVEY OF THE TONGASSTONGAS NATIONAL

ONE OF THE MOST FREQUENTLY RECURRING THEMESTHEME IN THE IDUAL REVIEWSREVIEW IS

THAT WE DO NOT NOWKNOW ALL OF THE SPECIESSPECIE THAT ARE ON THE IGASIGA NATIONAL

FOREST AND VERY LITTLE ABOUT THE DISTRIBUTION AMONG ISLANDSISLAND AND WATERSHEDSWATERSHED

OF THE SPECIESSPECIE WE DO KNOW ARE THERE THERE IS INGH NEED FOR

THOROUGH SURVEY OF THE ASSH NATIONAL SUCH CY
IS NOT SOMETHING THAT MUST BE COMPLETED IN THE SHORT BUT IT SHOULD

BE INITIATED SOON BEYOND BEGINNING THE PLANNING PROCESSPROCES FOR SUCH

SURVEY AN IMPORTANT FIRST STEP COULD BE ACCOMPLISHED BY ORGANIZING

THE MUSEUM SPECIMEN LOCALITY DATA THAT CURRENTLY FOR LEQ THE

MUSEUM OF VERTEBRATE ZOOLGGY AT THE UNIVERSITY OF RNIAH AT BERKELEY

HAS BUN DREDSDRED OF SPECIMENSSPECIMEN FROM SOUTHEAST ALASKA SEVERAL OTHER

MUSEUMSMUSEUM LIKELY HAVE LARGE COLLECTIONSCOLLECTION AS WELT COMPILING AND MAPPING THAT

DATA WIFI GIVE AN IMPORTANT INITIAL PICTURE OF WHAT IS KNOWN ABOUT SPECIESSPECIE
DISTRIBUTIONSDISTRIBUTION ON THE TONGASSTONGAS NATIONAL FOREST AND COULD FORM THE BASISBASI FOR

THE LSTQ DEGN OF THE SURV

TERM MANAGEMENT RET IOZUH ADAPTIVE ECOSYSTEM

MANAGEMENT

AS ABOVE IDEASIDEA ABOUT ECOSYSTEM MANAGEMENT ARE STILL IN

STATE OF FLUX THREE PRINCIPLESPRINCIPLE THAT SEEMSSEEM TO BE MQ TO VISIONSVISION OF

ECOSYSTEM MANAGEMENT ARE THAT IT SHOULD BE LEARNING FROM

EXPERLEFLCE AND CHANGING IN RESPONSRESPON TO NEW INFORMATION AND
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SHOULD BE BASED ON NATURAL PATTERNSPATTERN OF DISTURBANCE AND

SHOULD INTEGRATE SPECIESSPECIE APPROACH PVA WITH LANDSCAPE APPROACK

PROCESSPROCES FOR ADAPTIVE ECOSYSTEM MANAGEMENT

THE PREVIOUSPREVIOU SECTIONSSECTION OF THISTHI REPORT PROVIDE RECOMMENDATIONSRECOMMENDATION FOR

SHAFTTERM RESPONSESRESPONSE TO THE ISSUESISSUE RAISED BY THISTHI REVIEW MORE

COMPREHENSIVE AND ION TER STRATEGIESSTRATEGIE MUST PROVIDE THE BASISBASI FOR LAND

MANAGEMENT PLANNING ON THE TONGASSTONGAS LH THE DEVELOPING

PARADIGM OF ADAPTIVE MANAGEMENT PROVIDESPROVIDE FRAMEWORK IT WHICH TO

ORGANIZE LA ONTHE ACTIVITIESACTIVITIE MONITO AND EVALUATION IN

ITERATIVE PROCESSPROCES SEVERAL OF THE REVIEWERSREVIEWER CITED THE ADAPTIVE

MANAGEMENT METHODSMETHOD OUTLINED THE FEMAT DOCUMENT AS

HAVING THE POTENTIAL TO ORGANIZE MANAGEMENT ACTIVITY IN SUCH WAY AS TO

MEET BOTH THE LETTER AND THE INTENT OF THE LEGISLATION PREVIOUSLY CITED

THE FEMAT STRATEGY IS BASED FIRST ON THE CONSIDERATION OF THE DIFFERENT

TOPOGRAPHIC SCALESSCALE OF THE TONGASSTONGAS NATIONAL FOREST IN TERMSTERM OF

PROVINCE OR DYER BASIN WATERSHED AND SPECIFIC

REGION THE CURRENT TONGASSTONGAS LAND MANAGEMENT PLAN WAS DEVELOPED

WITH AN EMPHASISEMPHASI ON REGIONAL SCALE AND PATTERN THISTHI EMPHASISEMPHASI
CONSTITUTESCONSTITUTE SOME OF THE STRENGTH OF THE PLAN

PROVINCERIVER BASIN THE ISLAND NATURE OF TONGASSTONGAS NATIONAL FOREST

TOPOGRAPHY VIRTUALLY IMPOSESIMPOSE CONSIDERATION OF THE PROVTHCLAI SCALE ON

THE LA PROCESSPROCES

WATERSHED AS NOTED ABOVE THE DENDRITIC CHARACTER OF THE TONGASSTONGAS
NATIONAL FOREST LANDSCAPE CREATED BY EXTREME VARIATIONSVARIATION OF TERRAIN ALSO

DICTATESDICTATE AN INCLUSIVE PERSPECTIVE AS IT RELATESRELATE TO WILDLIFE HABITAT

SITE EACH SITE IS EMBEDDED IN THE LES ABOVE BUT ALSO HAS ITS OWNRQA ADDITION THE CHARACTER OF THE SITESSITE JUST ADJACENT TO

GIVEN IT ARE IMPORTANT SEE SECTION

AN INFORMED AWARENESSAWARENES OF THESE MEASURESMEASURE OF SCALE PROVIDESPROVIDE THE GEOGRAPHIC

CONTEXT WITHIN WHICH THE ADAPTIVE MANAGEMENT PROCESSPROCES MUST FUNCTION

ADAPTIVE MANAGEMENT IS BASED ON THE PREMISE OF TO LEARN IT

ASSUMESASSUME THE ICH STOCHASTIC NATURE OF THE ENVIRONMENT BY BUILDING IN

MECHANISMSMECHANISM FOR INGH TO CHANGE NOT ONLY IS THE STATE OF THE

IRON AND RESIDENT ORGANISMSORGANISM ALWAYSALWAY IN FLUX SO IS THE DEGREE AND

SOPHISTICATION OF OUR KNOWLEDGE ABOUT THEM AS INFORMATION BECOMESBECOME
AS CONDITIONSCONDITION MANAGEMENT STRATEGIESSTRATEGIE MUST HAVE THE

FLEXIBILITY TO RESPOND AS AN INTEGRAL PART OF FEEDBACK LOOP THE FIGURE

BELOW ILLUSTRATESILLUSTRATE THE PROCESSPROCES AND IS DERIVED FROM THE FEMAT REPORT
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GOALSGOAL KNOWLEDGE TECHNOLOGY

REVISED PLAN

GOALSGOAL

NEW IVEH ING
KNOWLEDGE MANAGEMENT

NEW MONITOR
TECHNOLOGY

FIGURE PROCESSPROCES OF ADAPTIVE MANAGEMENT

IALLY THE PLANNING PROCESSPROCES MUST BE BASED ON VARIETY OF ALTERNATIVESALTERNATIVE

WHICH MAY EACH BE TESTED IN APPROPRIATE LOCALESLOCALE THE HABITAT CONSERVATION

AREASAREA MAY BE SPECIFICALLY APPROPRIATE FOR THE LARGER ISLANDSISLAND OF THE TON GASSGAS
NATIO FOREST AND COULD BE BASED ON SOME OF THE CRITERIA

LQI THE EXISTING LAND MANAGEMENT PLAN PROVIDED SOME OF THE DETAILSDETAIL

ARE TO ADDRESSADDRES SPECIFIC CONCERNSCONCERN OUTLINED IN IS REPORL LARGE

ISLANDSISLAND MAY ALSO SERVE AS UE FOR DEVELOPING TIMBER HARVEST

METHODSMETHOD THAT ARE MORE CONSISTENT WITH THE NATURAL LONGTERM FOREST CYCLELH BECAUSE WILDLIFE ON THE SMALLER ISLANDSISLAND HAS LESSLES OPPORTUNITY FOR

DISPERSAL AND IS THEREFORE MORE VULNERABLE THESE AREASAREA MAY BE CANDIDATESCANDIDATE

FOR EXPERIMENTAL FORESTSFOREST ANDOR EXCLUSIVE RESERVESRESERVE WITHIN WHICH TINTER

KARVEST WOULD NOT BE PERMITTED EARLY PLANNING EFFORTSEFFORT MUST INCORPORATE

SPECIFIC RESEARCH MECHANISMSMECHANISM FOR MONITORING THE EFFECTSEFFECT OF EACH SFTATE
SCIENTIFIC RESEARCH ID OUTCOME EVALUATION MUST INFONN MANAGEMENT

DECISIONSDECISION DURING EACH PHASE OF THE ADAPTIVE PROCESSPROCES THISTHI IMPLIESIMPLIE AN

IONH OF THE EFFORTSEFFORT OF IETY OF AGENCIESAGENCIE AND INTERESTSINTEREST THE

COOPERATIVE SPIRIT OF THE INTERAGENCY COMMITTEE THAT DEVEKPED THE SGY
DOCUMENT IN ADDITION THE MONITORING PROCESSPROCES PROVIDESPROVIDE AN OPPORTUNITY TO

INVITE THE PARTICIPATION OF RESEARCH INS IT TO GATHER DATA TO FURTHER

KNOWLEDGE OF THE ECOSYSTEM AS WELL AS TO SUPPORT DECISIONMAKING
IVIT SEVERAL OF THE REVIEWERSREVIEWER OF THE TONGASSTONGAS LAND MANAGEMENT
PLAN RUNG DOCUMENTSDOCUMENT EXPRESSED CONCERN ABOUT THE LADC OF NEEDED DATA ON
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WHICH TO BASE APPROPRIATE MANAGEMENT DECISIONSDECISION THE ADAPTIVE

MANAGEMENT PROCESSPROCES ALSO REQUIRESREQUIRE RELEVANT DATA FROM DE INVENTORIESINVENTORIE

OF LOGI IOGRA AND HUMAN SODA CHARACTERISTICSCHARACTERISTIC OF

THE THE VERY BREADTH OF THE TASK BROAD BASE OF INTERESTED

THE FACTORSFACTOR THAT DETERMINE THE FUTURE OF THE AREA

BEYOND THESE BROAD TOPICSTOPIC THE FEMAT DOCUMENT ALSO OUTLINESOUTLINE SEVERAL

STANDARDSSTANDARD THAT WOULD ESTABLISH LITY CONTROL CRITERIA FOR THE DEVELOPMENT

OF THISTHI COMPLEX BASE

IYH NEUTRAL SHOULD CROSSCROS IVEH AND OWNERSHIP

BOUNDARIESBOUNDARIE

MULTISCALE OUTPUTSOUTPUT USEFUL AT ALL SCA1ESSCA1E

DYNAMIC INCLUDESINCLUDE AND MONITORSMONITOR TRENDSTREND

ECONOMIC BIOLOGICAL PHYSICAL COMPONENTSCOMPONENT

GEOGRAPHIC INFORMATION SYSTEMSSYSTEM AND REMOTE SENSING CAPABILITY

QUALITY CONTROL STANDARDSSTANDARD AND PROCESSESPROCESSE

COST EFFICIENT

BECAUSE THE TONGASSTONGAS NATIONAL FOREST REPRESENTSREPRESENT SOME OF THE BIOLOGICALLY

RICHEST LH OLD FOREST LANDSLAND REMAINING IN THE WORLD IT PROVIDESPROVIDE
WINDOW OF OPPORTUNITY TO IMPLEMENT NEW MANAGEMENT STRATEGIESSTRATEGIE THAT MAY
NOT ONLY MEET THE AND INTENT OF FEDERAL LAW BUT MAY LS AVOID

FORECLOSING BIOLOGICAL AND ECONOMIC OPTIONSOPTION FOR THE FUTURE

IN SUMMARY THE CONCEPT OF ADAPTIVE ECOSYSTEM MANAGEMENT IMPLIESIMPLIE THAT

OPTIONSOPTION ARE TO BE KEPT OPEN IN THISTHI CONTEXT WE CONCLUDE THAT 4ENQ
TIMBER CONTRACT IS THE LOGICAL ANTITHESISANTITHESI OF ADAPTIVE ECOSYSTEM

MANAGEMENT

2H MANAGE ON THE BASISBASI OF NATURAL DISTURBANCE REGIMESREGIME

THISTHI IS COMMON THEME IN MOST ECOSYSTEM MANAGEMENT DISCUSSIONSDISCUSSION
NATURAL DISTURBANCE REGIMESREGIME ON THE TONGASSTONGAS NATIONAL FOREST ARE LITTLE

KNOWN WE DO KNOW THAT THISTHI FOREST IS ONLY ABOUT 10 THOUSAND YEARSYEAR OLD

AND ANY ANALYSISANALYSI OF NATURAL DISTURBANCE WOULD BEGIN AT THISTHI TIME SCALE AND

WORK DOWN TO SHORTER INTERVALSINTERVAL WE DO KNOW THAT PATTERNSPATTERN OF NATURAL

DISTURBANCE ARE SPECIFIC TO PARTICULAR SOIL TYPESTYPE BORMANN AND ID 1990

SO SOIL CONSIDERATIONSCONSIDERATION MAY PLAY GREATER ROLE IN DETERMINING MANAGEMENT

PRACTICESPRACTICE THAN HERETOFORE
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SYNTHESIZE SPECIESBASED AND LANDSCAPEBASED APPROACHESAPPROACHE

WE HAVE ALREADY DISCUSSED THISTHI IDEA IN SECTION HERE WE WILL SIMPLY

REITERATE THAT THISTHI IS VISION FOR THE FUTURE THAT PROVIDESPROVIDE DIRECTION FOR WHAT

MUST BEGIN NOW

ING
THE SCALE OF THE MONITORING TASK AC THE SSH NATIONAL FOREST IS THAT OF

THE PLAN ITSELF ENORMOUSENORMOU THE REVIEWSREVIEW MAKE SEVERAL DETAILED

RECOMMENDATIONSRECOMMENDATION FOR PARTICULAR SPECIESSPECIE BUT OVERALL WE HAVE CONCLUDED THAT

SINCE THERE ARE SO MANY SURROUNDING MONITORING SEPARATE

MONITORING PLAN SHOULD BE PRODUCED AND AN OUTSIDE REVIEW OF IT THE

BIOLOGICAL SURVEY RESEARCH INITIATED UNDER THE RESEARCH SECTION ABOVE WILL

PROVIDE MUCH NEEDED INGH DESIGN

INTERAGENCY AND INTERNATIONAL COOPERATION

WE ARE VERY ENTHUSIASTIC ABOUT THE DEVELOPMENT OF AN AGENC APPROACH
AS WAS BEGUN IN THE STRATEGY WE HOPE THAT THISTHI COOPERATIVE STYLE OF DOING
BUSINESSBUSINES CAN CONTINUE AND DEVELOPSDEVELOP TO EXPAND ON THISTHI WE STRONGLY
RECOMMEND THAT MECHANISMSMECHANISM FOR COOPERATION BE DEVELOPED AS

WELL FOR THE LARGE MAMMALSMAMMAL SUCH AS THE BROWN BEAR AND THE WOLF BE

REALISTIC TO ANALYZE THEIR VIABILITY OVER LARGER ION THAT WOULD LUDE
ISHH

THE NEXT STEPSSTEP

THE REVIEWSREVIEW AND THISTHI SYNTHESISSYNTHESI ARE THE FIRST STEPSSTEP PROCESSPROCES OF

BUILDING ON EXISTING WORK TO WILDLIFE PLANNING ON THE TONGASSTONGAS NATIONAL

FOREST THE NEXT STP LDH BE FOR THE WRITERSWRITER OF THE THREE DOCUMENTSDOCUMENT TO READ

ND DEVELOP PRELIRNINAXY RESPONSE TO THESE REVIEWSREVIEW WE AND THE

REVIEWERSREVIEWER ARE READY TO MEET AND WORK WITH THE AUTHORSAUTHOR AND OTHER PLANNERSPLANNER ON THE

TONGASSTONGAS NATIONAL FOREST WE HOPE THAT OUT OF IS PROCESSPROCES WE WILL BE ABLE TO

CONTRIBUTE AS MUCH AS POSSIBLE TO THE PLANNING PROCESSPROCES AND TO THE WILDLIFE OF THE

TONGASSTONGAS NATIONAL FOREST
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TON GASSGAS NATIONAL FOREST

LAND MANAGEMENT PLAN

SCIENTIFIC REVIEW

BY

CRAIG BENKZNAN

ASSISTANT PROFESSOR DT OF BIOLOGY

NEW MEXICO STATE UNIVCRSITY

BACKGROUND

SOME WORKSWORK GUIDING MY REVIEW ARE 1TVINS1TVIN 1969 1970 AND

OTHER AUTHORSAUTHOR PAPERSPAPER ON SH 988 WORK ON SOURCE AND

SINKSSINK AND STUDIESSTUDIE ON PACIFIC NORTHWEST FORESTSFOREST MUCH ALIT SUMMARIZED IN NORSE

THE FIRST TWO EMPHASIZE SPATIAL ASPECTSASPECT OF POPULABON DYNAMICSDYNAMIC AND THE

LAST PROVIDESPROVIDE NATURAL HISTORY RELEVANT TO SOUTHEAST JA ANOTHER ICAI PIECE

OF INTONNATLON THAT OLD SITKA SPRUCEWESTERN HEMLOCK FORESTSFOREST ARE

LARGELY GONE FROM OREGON AND AND NEARLY ALL THESE FORESTSFOREST IN

ARE SLATED FOR 1991 THUSTHU IN 20 YEARSYEAR SOUTHEAST

ALASKA MAY BE THE ONLY AREA LEFT THAT LQ CONTAIN MUCH WGSPRUCE
LOCK CONSEQUENTLY THE MANAGEMENT DECISIONSDECISION IN THE TONGASSTONGAS WILL HAVE

TREMENDOUSTREMENDOU ON SPECIESSPECIE THAT REQUIRE MATURE SITICA WESTE
HEMLOCK FORESTSFOREST AND HAVE LARGE HOME RANGESRANGE

COMPREHENSIVE REVIEW

THE ANALYSESANALYSE IN APPENDIX ARE SIMPLE CONSERVATIVE AND PERSUASIVE ALL

LOGGING PJANSPJAN DISCUSSED WILL IMPERIL AT LEAST SEVERAL OF THE IEQSIEQ OF CONCERN

GIVEN THAT THE PROPOSED CONSERVATION STRATE IS ADEQUATE THE QUESTION IS

WHETHER THE PROPOSED CONSERVATION VH WILL INSURE SPECIESSPECIE VIABILITY FOR THE

TONGASSTONGAS FOR ANY EXTENDED PERIOD OF TIME

THE PROPOSAL OF HCASHCA OF THREE SIZESSIZE SOMEWHAT UNIFORMLY SCATTERED ACROSSACROS

THE LANDSCAPE SEEMSSEEM LIKE REASONABLE STRATE FOR PROTECTING VARIOUSVARIOU

POPULATIONSPOPULATION OF ANIMALSANIMAL ITS SUCCESSSUCCES IN MAINTAINING WELLDISPERSED POPULATIONSPOPULATION
HOWEVER IS DEPENDENT ON THERE BEING SUFFICIENT MOVEMENT OF INDIVIDUALSINDIVIDUAL BETWEEN

JCASJCA THISTHI IS NECESSARY TO PREVENT LOCAL POPULATIONSPOPULATION FROM DECLINING TO EXTINCTION

THISTHI REQUIRESREQUIRE NOT ONIY THAT SOME POPULATIONSPOPULATION PRODUCE SURPLUSSURPLU OF INDIVIDUALSINDIVIDUAL
BUT ALSO THAT THESE DISPERSING INDIVIDUALSINDIVIDUAL CAN COVER THE DISTANCESDISTANCE REQUIRED TO FIND

SUITABLE FURTHERMORE THE COLONIZATION RATESRATE NEED TO EXCEED THE

EXTHWTION RATESRATE OF LOCAL POPULATIONSPOPULATION OR LS THE SPECIESSPECIE OR IONH WILL GO
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EXTINCT 1969 1970 COLONIZATION RATESRATE AND EXTINCTION RATESRATE ARE

UNKNOWN FOR THESE SPECIESSPECIE IN LAT TO THE PROPOSED STNTE

EXTINCTION RATESRATE WITHOUT REPEATED IMMIGRATION WILL PROBABLY BE IG EVEN

IN THE LARGE FIVE KMALE BROWN BEARSBEAR 25 REPRODUCTIVE UNITSUNIT OF MARTENSMARTEN
AND EIGHT PAIRSPAIR OF GOSH AWKSAWK ARE NOT MUCH AND THESE ESTIMATESESTIMATE ARE GENEROUSGENEROU
ESPECIALLY CONSIDERING THAT SUBSTANTIAL NUMBER OF LARGE AND MEDIUM

HAVE ALREADY BEEN IMPACTED FIG MS APPENDIX IMMIGRATION RATESRATE
THEREFORE NEED TO BE HIGH TO PREVENT TQION ONCE THE FORESTED MATRIX

SURROUNDING THE IS MOSTLY OT DOUBT THERE WILL BE SUFFICIENT

MOVEMENT BETWEEN POPULATIONSPOPULATION TO PREVENT TQ
THE EMPLOY DISPERSAL DISTANCESDISTANCE TO RECOMMEND DISTANCESDISTANCE BETWEEN

TO ENSURE COLONIZATION OR TO RESCUE DECLINING AM CONCERNED

THAT THE DISPERSAL DISTANCESDISTANCE USED THE ANALYSESANALYSE CONSISTENTLY OVERESTIMATE THE

LIKELY DISPERSAL DISTANCESDISTANCE IN THE SH DISPERSAL DISTANCESDISTANCE REPORTED FOR

INDIVIDUALSINDIVIDUAL IN MORE CONTINUOUSCONTINUOU HABITAT ARE NOT LIKELY TO BE THE SAME AS THAT

FOUND IN THE TONGASSTONGAS AS IT BECOMESBECOME FRAGMENTED FOR TERRESTRIA

MAMMALSMAMMAL THE MEDIAN SUCCESSFUL DISPERSAL DISTANCE IS TO BE REDUCED AS

THE HABITAT MATRIX BECOMESBECOME LESSLES FAVORABLE CLEARCUT EVIDENCE FOR MARTENSMARTEN

SUGGESTSSUGGEST THEY DO NOT CROSSCROS CUTSCUT MOREOVER 20 AIR MILESMILE BETWEEN NEAREST

LARGE MH MAY REPRESENT MANY MORE MILESMILE OF TRAVEL BY TERRESTRIAL MAMMALSMAMMAL
ONE LOOK AT THE MAP PROVIDED IN THE BACK OF STRATEGY CONFIRMSCONFIRM THISTHI ADDITION

ONLY OF NUMBER OF THE MANY POSSIBLE ROUTESROUTE LEAD BETWEEN LARGE EM SO

THAT THE SUCCESSSUCCES OF DISPERSERSDISPERSER LIKELY TO BE SMALL ON THE OTHER HAND FOR

SUCH AS THE GOSHAWK DISPERSAL DISTANCE MIGHT INCREASE WITH

COLONIZATION RATESRATE DEPEND ALSO ON THE RATE OF PRODUCTION OF SURPLUSSURPLU
INDIVIDUALSINDIVIDUAL THE PRODUCTION OF SURPLUSSURPLU IDUALSIDUAL WIFI SURELY DECLINE AS HIGH

VOLUME LOWELEVATION FORESTSFOREST ARE LOGGED AND TOTAL FORESTED AREA THE

PROPOSED HCM WILL BE EVEN LESSLES ABLE TO MAINTAIN VIABLE POPULATIONSPOPULATION THAN

ESTIMATED

IN THE ABSENCE OF THE ABOVE INFORMATION WOULD SUGGEST STRATEGY

INCORPORATING THE PAIR THOMASTHOMA ET AT AND PROVIDING CORRIDORSCORRIDOR OF

MATURE FOREST BETWEEN AS RECOMMENDED BY THE STUDY ON FLYING

PARTICULARSPARTICULAR OF

WHY IS SALVAGING PERMITTED WITHIN HCASHCA WORK FROM THE PACIFIC

NORTHWEST SHOWSSHOW HOW IMPORTANT DOWNED AND DEAD TREESTREE ARE TO ECOSYSTEM

MOREOVER BURROWSBURROW UNDER SNAGSSNAG PROVIDE IMPORTANT DENSDEN TO RIVER OTTERSOTTER

231 OF STRATEGY SNAGSSNAG ARE TO FLYING SQUIRRELSSQUIRREL TOO 254 OFTR
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34 IT IS SAID THAT THE ABEST MANAGEMENT PRACTICESPRACTICE WONID BE 600

BUFFERSBUFFER YET MINIMUM OF 300 FT IS RECOMMENDED WHY THISTHI IS ALSO DONE ON

356

IV WHAT IS THE WIDTH OF THE LANH OLDGROWTH BUFFERSBUFFER
IT 300 FT

37 IT IS UNCLEAR WHY SMALL WATERSHEDSWATERSHED WERE THE LOCATION OF

SMALL HCASHCA ALTHOUGH THE HABITAT MAY BE IT DOESDOE NOT MEAN THE ITAT
IS NOT AS CORRIDOR IN FACT HABITAT IS LIMITED IN THE FIRST PLACE SMALL

AREASAREA MAY BE EVEN MORE CRITICAL AS DISPERSAL CONIDORSCONIDOR

SPECIESSPECIE REVIEW

APPENDIX SPECIESSPECIE ACCOUNTSACCOUNT AND INDIVIDUAL CONSERVATION STRATEGIESSTRATEGIE

QUEEN CHARLOTTE THISTHI SUBSPECIESSUBSPECIE IS ENDANGERED BASED ON THE

INFORMATION GIVEN BY THE AUTHOR FOR EXAMPLE HE SAYSSAY THAT REMAINING TOTAL

INTERNATIONAL POPULATION OF QUEEN LOTTE GOSHAWKSGOSHAWK IS SIMILAR IN SIZE TO THAT

THOUGHT MINIMALLY IA THUSTHU THE CONSERVATION STRATEGY NEEDSNEED TO BE

IY EFFECTIVE PROTECTING THE LNGH YET THE RECOMMENDED HCA
SIZESSIZE AND THSTANCESTHSTANCE BETWEEN THEM PROTECT THE GOSHAWK LARGE HCASHCA
NEED TO SUPPORT EIGHT PAIRSPAIR OF GOSHAWKSGOSHAWK BUT BASED ON THE AUTHORSAUTHOR EARLIER WORK

LARGE HCASHCA WILL SUPPORT AT MOST THREE IRS OF GOSHAWKSGOSHAWK SIMILARLY METHUM
HCASHCA WILL USUALLY SUPPORT NO GOSHAWK NOT TWO PAIRSPAIR

IH AGREE WITH THE BOREAL OWL IN PARTICULAR

MORE MFORMATLON ON LRH OCCURRENCE AND DISTRIBUTION IS CRITICAL SOME HIGHER
ELEVATION OLDGROWTH FORESTSFOREST SOUTHEAST ALASKA MIGHT BE RELATIVELY GOOD HABITAT

FOR THE BOREAL OWL WOULD THINK THAT ELEVATIONAL TRANSECTSTRANSECT WOULD BE HELPFUL

MAYBE MOST OF THE LH OWLSOWL OCCUR AT HIGHER DEVATIONSDEVATION AND ARE IN GOOD SHAPE

MARTEN THE LS OF 40 IN 25 BETWEEN LARGE HCASHCA WAS CHOSENLTH IS NEAR THE MAXIMUM IS DISTANCE RECORDED FOR THISTHI
THSTANCE MIGHT BE AD RIGHT IF MEDIUM AND SMALL HCASHCA SERVED TO CONNECT LARGE

HOWEVER THISTHI SEEMSSEEM UNLIKELY CONSIDERING THE DISPERSION OF LARGE AND

MEDIUM AS IN THE MAP AT THE BACK OF STRATEGY IN ADDITION SMALL HCASHCA AREYH TO SERVE MUCH OF FUNCTION FOR MARTENSMARTEN LYH ENOUGH AREA FOR ONE

REPRODUCTIVE MARTENSMARTEN APPARENTLY AVOID CROSSING CLEARCUTSCLEARCUT

MOUNTAIN IT RECOMMENDSRECOMMEND SUFFICIENT HABITAT THAT CAN SUPPORT AT

LEAST 50 GOATSGOAT BE MAINTAINED BASED ON SERGE 1990 STUDY OF MOUNTAIN

THISTHI MIGHT BE ALL NGHT IF THERE IS MOVEMENT BETWEEN POPULATIONSPOPULATION BUT IF THEY ARE
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ISOLATED AND ASSUMING THE SHEEP WORK CAN BE EXTENDED TO GOATSGOAT 100 GOATSGOAT PER

WOULD BE NECESSARY SEE 1990

MODELSMODEL

THE ITAT CAPABILITY MODELSMODEL SEEM LIKE REASONABLE METHOD TO GET AN IDEA

THE GENERAL IMPACT ON DIFFERENT SPECIESSPECIE OF ALTERING HABITAT THE MODELSMODEL LL
SURELY VATY IN THEIR USEFULNESSUSEFULNES DEPENDING ON THE AMOUNT OF BIOLOGY

DID NOT READ THESE MODELSMODEL THAT CLOSELY HOWEVER GLANCING AT THE RED SQULNEL

THINK FROM THE TEXT THAT HABITAT VALUE OF YOUNG STANDSSTAND OF SPRUCE
HEMLOCK IS LIKELY TO BE OVERESTIMATED ON OF THISTHI MODEL IT IS MENTIONED THAT

MEAVY CONE AND SEED PRODUCTION HAS BEEN REPORTED IN 100 YEAROLD STANDSSTAND OF

WESTERN HEMLOCK AND LT SPRUCE VALUABLE HABITAT FOR RED SQUIRRELSSQUIRREL

RUTH AND BERNTSEN IT SHOULD BE NOTED HOWEVER THAT ONLY OF THE SEED

PRODUCED WAS SPRUCE SEED THE REST WAS HEMLOCK SEED HEMLOCK CONESCONE ARE MUCH
LESSLES VALUABLE TO RED SQUIRRELSSQUIRREL THAN ARE THE MUCH LARGER SPRUCE CONESCONE

COMPREHENSIVE RECOMMENDATIONSRECOMMENDATION FOR THE FUTURE

41 PHILOSOPHICAL AND CONCEPTUAL CONSIDERATIONSCONSIDERATION

MAJOR CONCERN IS THE EFFECT THAT TOGGING EG PLAN WILL HAVE ON SPECIESSPECIE
IS NOT CONSIDERED THE CONSERVATION IN PARTICULAR THERE IS RECENTLY
DESCRIBED SPECIESSPECIE OF IQLQL GROTH 199 THAT APPEARSAPPEAR TO BE ADAPTED TO SLTKA

SPRUCE UNPUBLISHED DATA CROSSBFLLSCROSSBFLL ARE SPECLOSE LINEAGE
WHAT HAD IOUSL RECOGNIZED AS SINGLE SPECIESSPECIE THE RED IQLQI LANA
IROST IN NORTH ICAQ CONSISTSCONSIST OF AT LEAST SEVEN DISTINCT SPECIESSPECIE

MOREOVER MOST IF NOT ALL THESE SPECIESSPECIE CROSSBILLSCROSSBILL ARE ADAPTED

LLYH FOR LONGING ON SINGLE SPECIESSPECIE OF CONIFERSCONIFER AND SOMETIMESSOMETIME JUST ONE

VARIETY OF CONIFER INANH 1989 UNPUBLISHED

TWO SPECIESSPECIE OF RED CROSSBLLL OCCUR IN THE SITKA SPRUCEWESTERN HEMLOCK

FORESTSFOREST OF SOUTHEAST ALASKA ONE IS ADAPTED SPECIFICALLY FOR LONGING ON SEEDSSEED IN

WESTERN HEMLOCK AND THE OTHER MAY BE ADAPTED FOR FORAGING ON LT
SPRUCE THE WESTERN HEMLOCK LQLQL IS LONH IN AREASAREA OF

GOOD CONE PRODUCTION BUT THE SLTKA SPRUCE LH RARE EVEN IN THE BEST

HABITATSHABITAT PERT OBSJ BASED ON MY KNOWLEDGE OF THISTHI L4QL AND

OTHER LLLSH 1987 1985 1989 1990 1992 THE

SITKA SPRUCE LH RECEIVED TOTAL SCORE OF IN TERMSTERM OF THE EVALUATION

CRITERIA USED FOR THE OTHER SPECIESSPECIE OF CONCERN THISTHI IS THE FOURTH HIGHEST

AND PLACESPLACE BETWEEN THE MOUNTAIN GOAT AND GRAY WOLF IN THE LEVEL OF CONCERN
THISTHI IS VERY MUCH GREATER THAN THE 20 LQLLC RECEIVED IN TABLE 4C OF

APPENDIX IN RNT
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THE RELATIVE RARITY OF THE LT SPRUCE LQIQL CAN BE PART

TO LT SPRUCE BEING LESSLES COMMON AND PRODUCING SEEDSSEED LESSLES REGULARLY THAN

WESTERN HEMLOCK ITS HOWEVER MAKESMAKE IT MORE VULNERABLE TO ANY PROCESSPROCES
THAT REDUCESREDUCE THE ABUNDANCE OF CONE PRODUCING SPRUCE TREESTREE AND INCREASESINCREASE THE

LIKELIHOOD OF CONE FAILURE LOGGING HAS THE POTENTIAL TO GREATLY REDUCE SEED

IN TURN REDUCE THE ABUNDANCE OF CONIFER SEEDEATING BIRDSBIRD

RENKMAN FOR LEH LOGGING INCREASESINCREASE THE DOMINATION OF FORESTSFOREST BY

YOUNGER TREESTREE ISH 1984 WHICH PRODUCE SMALLER AND FEWER CONE CROPSCROP THAN

MATURE FORESTSFOREST SITKA SPRUCE DOESDOE NOT FODUCE CONESCONE UNTIL IT IS 40 YEARSYEAR OF AGE

LLSH AND LIKE MOST CONIFERSCONIFER IT ONLY PRODUCESPRODUCE LARGE CONE CROPSCROP WHEN IT

IS OLDER SEE BUNTSBUNT AND LAQ 1990 FOR EXAMPLE DOUGLASFIR DOESDOE NOT BEGIN

MAXIMUM CONE PRODUCTION IT REACHESREACHE 200 YEARSYEAR OF AGE LQLSLQL 1965

LOWER DENSITIESDENSITIE OF CONIFER EATI BIRDSBIRD PINE LS RED CROSSBILLSCROSSBILL

AND NGEDH LLQLSLLQL HAVE BEEN FOUND IN YOUNG GROWT THAN IN

OLDGROWTH HABITAT MANUWAL AND HUFF 1987 ET AT SEE ALSO RAPHAEL

IN ADDITION LOGGING APPEARSAPPEAR RESPONSIBLE FOR THE TREMENDOUSTREMENDOU DECLINE

OF RED LSH IN NORTHERN FINLAND ET 1986 ALSO HEFLE AND

1986

IFLSH REQUIRE LARGE AREASAREA OF MATURE FORESTSFOREST THROUGHOUT THEIR RANGE

1993B THISTHI IS BECAUSE IN ANY GIVEN YEAR LARGE CONIFER CONE CROPSCROP ARE

USUALLY PRODUCED IN ONLY LIMITED AREA THISTHI IS WHERE LLLSH CONCENTRATE

THUSTHU MANY DIFFERENT REGIONSREGION MAY BE ESSENTIAL FOR THE SURVIVAL OF THE LFL
OVER FIVE OR TEN OR MORE YEAR PERIOD CONSEQUENTLY SEVERE REDUCTION IN ANY
ONE WILL DISPROPORTIONATELY AFFECT THE LLH IONH BECAUSE IN ANY

GIVEN YEAR MOST NOT ALL OF THE POPULATION MIGHT RELY ON THE CONE PRODUCTION IN

THAT REGION EXTENSIVE LOGGING IN THE SOUTHERN TONGASSTONGAS LET ALONE THE EVEN MORE

EXTENSIVE LOGGING SOUTH OF SKA WILL BE VERY DETRIMENTAL TO IUSQ

WHAT FIND POTENTIALLY TROUBLESOME ABOUT THE PROPOSED MANAGEMENT PLANSPLAN
THE EFFECT ON THE PERCENT OF THE PRODUCTIVE OLDGROWTH REMAINING IN EACH OF THE

ECOLOGICAL PROVINCESPROVINCE BY 2110 MANY ECOLOGICAL IQNC WILL HAVE LY ABOUT

75 OF THEIR PRODUCTIVE GRO LEFT BY 2140 MOST INCESINCE WILL HAVE LESSLES

THAN 75 LEFT IS 75 ENOUGH IS DIFFICULT TO KNOW AND REQUIRESREQUIRE STUDY

AN ANALYSISANALYSI OF THE ANNUAL CHRISTMASCHRISTMA BIRD COUNTSCOUNT SUGGESTSSUGGEST THAT 75 MAY NOT BE

ENOUGH SIX COUNTSCOUNT IN SOUTHEAST ALASKA HAVE BEEN CONDUCTED FIVE OR MORE TIMESTIME

RANGE TO COUNTSCOUNT MEAN 12 COUNTSCOUNT FIVE COUNTSCOUNT OCCUR IN ECOLOGICAL

PROVINCESPROVINCE WHERE ABOUT 90 OR MORE OF THE 1954 PRODUCTIVE OLDGROWTH REMAINSREMAIN

ESTIMATED FROM FIG IN APPERTDBC AC RED LQLQL HAVE BEEN OBSERVED ON
THESE COUNTSCOUNT AN AVENGE OF 038 OF THE YEARSYEAR RANGE OF MEANSMEAN FOR THE COUNTSCOUNT
TO 11 ONE COUNT CRAIG OCCURSOCCUR IN AN ECOLOGICAL PROVINCE WHERE ONLY ABOUT 75
OF THE 1954 PRODUCTIVE LT REMAINSREMAIN ON NONE OF THE NINE COUNTSCOUNT GOMG
BACK TO 1981 HAVE RED CROSSBILLSCROSSBILL BEEN COR RED UQLSH WENT COMMON IN

AT LEAST ONE WINTER IN THISTHI AREA IN THE EARLY LQL
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IN SEVERAL PLACESPLACE EG 132 OF SFRATEGY LONGER ROTATIONSROTATION WERE MENTIONED

AS IBLE MANAGEMENT CONSIDERATIONSCONSIDERATION LONGER ROTATIONSROTATION SEEM TO BE NECESSARY

FOR THE CONSERVATION OF MANY SPECIESSPECIE WITH LONGER ROTATIONSROTATION 200400 OR MORE

YEARSYEAR MIND THE RATE OF IN AREASAREA OUTSIDE IC AND WILDERNESSWILDERNES AREASAREA
NEEDSNEED TO BE REDUCED SO THAT CURRENT LOGGING RATESRATE ARE IQNAB OVER THE NEXT

200 TO 300

PROGRAM OF RESEARCH

MOST OF THE PROPOSED RESEARCH SEEMSSEEM VALUABLE IN ADDITION WE NEED DATA

ON DISPERSAL IN HABITAT THAT IN MATRIX OF CLEARCUTSCLEARCUT AND YOUNG SECONDGROWTH
WE ALSO NEED TO KNOW FQ RATESRATE AS PATCH SIZE DECREASESDECREASE AND
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TON GASSGAS NATIONAL FOREST

LAND MANAGEMENT PLAN

SCIENTIFIC REVIEW

BY

ERIC INAN
SUPERVISORY RESEARCH WILDLIFE BIOLOGIST

PACIFIC NORTHWEST RESEARCH STATION

USDA FOREST SERVICE

DR FORSMAXFSFORSMAXF COMMENTSCOMMENT PERTAIN ONLY TO THE STRATEGY SECTIONSSECTION FOR

THE BOREAL OWL AND HIS COMMENTSCOMMENT ARE KEYED TO SPECIFIC REFERENCESREFERENCE IN THE

DOCUMENT TEXT LOCATIONSLOCATION ARE SPECIFIED AT THE BEGINNING OF EACH COMMENT WHERE

BACKGROUND

VERY QUICKLY READ THROUGH THE SECTION AND DID NOT

HAVE ANY MAJOR PROBLEMSPROBLEM WITH THAT MAY BE SOMEWHAT BIASED BUT IN

GENERAL THINK THE POPU APPROACH PROPOSED IN THE INTRODUCTION IS

REASONABLE IMSEH GIVEN THE NEEDSNEED OF HUMANSHUMAN AND THE CONSIDERABLE

UNCERTAINTY THAT WE ALWAYSALWAY IH TO HAVE REGARDING THE PERSISTENCE OF IL
POPULATIONSPOPULATION UNDER DIFFERENT MANAGEMENT SCENARIOSSCENARIO

COUPLE OF GENERAL COMMENTSCOMMENT THAT APPLY TO BOTH SPECIESSPECIE ARE SUMMARIZED

AT THE END OF MY COMMENTSCOMMENT BASICALLY THESE SUMMARY COMMENTSCOMMENT POINT OUT THE

OBVIOUSOBVIOU THAT IT IS TO DEVELOP BULLETPROOF MANAGEMENT PLAN WHEN YOU
HAVE LITTLE DATA AND WHAT APPEAR TO BE SPARSE LATIO ALSO STRONGLY

EMPHASIZE THE NEED TO GET ON WITH AN LERAT PROGRAM OF MONITORING AND

RESEARCH TO DOCUMENT THE KIND OF NEEDED TO DO GOOD MANAGEMENT

LA

SPECIESSPECIE REVIEW

BOREAL OWL

PAGE PARAGRAPH THINK THISTHI IS TOO STRONG STATEMENT THERE IS

NO EVIDENCE TO INTHCATE THAT THISTHI SPECIESSPECIE OCCURSOCCUR THROUGHOUT THE MOUNTAINSMOUNTAIN OF

OREGON AND WASHINGTON WE HAVE NEVER HEARD THEM THE COASTAL MOUNTAINSMOUNTAIN OF
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EITHER STATE AM ALSO UNAWARE OF ANY RECORDSRECORD OF BREEDING IN THE CASCADESCASCADE OF

OREGORN THINK YOU SHOULD BE BIT MORE CAUTIOUSCAUTIOU HERE

PAGE 140 FIRST PARAGRAPH ARE THESE FINDINGSFINDING FROM EUROPE IF SO YOU MIGHT

POINT OUT THAT HABITAT USE LDH DIFFER SOME WHEN YOU ARE ON ANOTHER CONTINENT

PAGE AM NOT VERY FAMILIAR WITH THISTHI LITERATURE BUT AM BIT

SUSPICIOUSSUSPICIOU THAT ANYONE HAS BEEN ABLE TO DO VEZY THOROUGH JOB OF QUANTITATIVELY

ASSESSING PREY ABUNDANCE WITHIN DIFFERENT HOME AND THEN ING
STATISTICAL COMPARISON OF OWL PRODUCTIVITY RELATIVE TO PRT ABUNDANCE THAT SORT

OF STUDY WOULD REQUIRE LARGE NUMBER OF MARKED PAIRSPAIR AS WELT AS DETAILED

KNOWLEDGE OF SEASONAL PREY ABUNDANCE WITHIN THE HOME RANGE OF EACH PAIR

WOULD ALSO WANT TO KNOW THE AGE OF THE BIRDSBIRD SINCE AGE CAN HAVE JOT TO DO WITH

PRODUCTIVITY MY SUSPICION IS THAT THESE RESULTSRESULT ARE BASED ON SAMPLESSAMPLE OF FEW

PAIRSPAIR AND WHOLE LOT OF CONJECTURE REGARDING THE RELATIONSHIPSRELATIONSHIP INVOLVED RATHER

THAN DETAILED STATISTICAL COMPARISONSCOMPARISON IF AM WRONGSWRONG THEN DISREGARD THISTHI

PARAGRAPH

PAGE 1441 DONT THINK YOU CAN SAY THISTHI ABOUT SE ALASKA AT THISTHI POINT YOU

REALLY QT HAVE ANY DATA TO SHOW THAT THE PRESENCE OF NEST SITESSITE IS LIMITING

FICTOR IN THAT AREA YOU MAY SUSPECT IT IS THE CASE BUT YOU HAVE NO DATA ON THE

AVAILABILITY OF NEST CAVITIESCAVITIE FROM WHAT CAN TELL BE VERY CAREFUL TO MAKE IT CLEAR

WHEN YOU ARE TALKING ABOUT FACTSFACT AND WHEN YOU ARE TALKING ABOUT HYPOTHESESHYPOTHESE

PAGE 147 IN THE ABSENCE OF MUCH DATA ON THE ABUNDANCE OF THE SPECIESSPECIE
THISTHI MANAGEMENT APPROACH LDH DEFINITELY BE VIEWED AS VERY SHORTTERM

LUT UNLESSUNLES YOU HAVE ABOUT PAIRSPAIR OF OWLSOWL IN EACH OFYOUR CONSERVATION

AREASAREA THERE IS REASON TO BELIEVE THAT LU MAY NOT BE LARGE ENOUGH TO SUSTAIN

VIABLE IONH OVER THE LONG AS IT STANDSSTAND RIGHT NOW YOU JUST DONUT

APPEAR TO HAVE THE OF DATA THAT ONE WOULD NEED TO ASSESSASSES THE ADEQUACY OF

THE RESERVE NETWORK RELATIVE TO BOREAL OWLSOWL THE ADEQUACY OF THISTHI APPROACH ALSO

GOING TO HAVE LOT TO DO WITH THE KIND OF MATRIX IN WHICH THE RESERVESRESERVE ARE LOCATED

WOULD THE MATRIX LYH BE FREFLRE ZONE IN WHICH INTENSIVE UMBER HARVEST WAS

LARGELY THE ORDER OF THE DAY EXCEPT FOR AREASAREA AROUND KNOWN

DEFINITELY AGREE THAT YOU BADLY NEED TO IMPLEMENT MONITOTING LA TO

FIND OUT WHAT YOU HAVE TO MANAGE

QUEEN CHARLOTTE QOSHAWK

PAGE WI LAST PARAGRAPH IN MY EXPERIENCE THESE KINDSKIND OF MODELSMODEL ARE ONLY

AS GOOD AS THE DATA THAT GOESGOE TO THEM IN THE CASE OF THE GOSHAWK IN SE ALASKA

IT APPEARSAPPEAR TO ME THAT YOU HAVE NEXT TO NO DATA ON HISTORICAL OR CURRENT POPULATION

LEVELSLEVEL BASED ON THE LQL DATA FROM THE TELEMETRY STUDY IN SE IT

ALSO APPEARSAPPEAR TO THAT YOU MAY BE TOTALLY UNDERESTIMATING THE AMOUNT OF
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HABITAT AND AREA BEING USED BY QOSHAWKSQOSHAWK IN YOUR MODEL AFTER READING YOUR

REPORT AM LEFT WITH ONE DOMINANT CONCLUSION ALL WE CAN SAY ABOUT GAS HAWKSHAWK
SE ALASKA AT THISTHI POINT IS THAT THEY ARE RELATIVELY AND THAT THEY ARE

PROBABLY DECLINING AS RESULT OF HABITAT LOSSLOS GOING MUCH BEYOND THAT IS PRETTY

MUCH GUESSTHG GAME WHAT YOU HAVE IS CONSIDERABLE EVIDENCE THAT SUGGESTSSUGGEST
THAT GOSHAWKSGOSHAWK ARE NOT PARTICULARLY PLENTIFUL IN SE GIVEN THE LACK OF

QUANTITATIVE DATA DO NOT FIND IT AT ALL SURPRISING THAT THERE IS OF DEBATE

NUMBERSNUMBER

PAGE LAST PARAGRAPH AM NOT FAMILIAR WITH THISTHI BUT FIND IT

DIFFICULT TO BELIEVE THAT THERE IS ANYPLACE IN TQICUT THAT IS MORE THAN 600

METERSMETER FROM SOME TYPE OF FOREST OPENING MUCH LESSLES MILESMILE IS THISTHI FOR

REAL DID HE GET THISTHI RESULT BY REQUIRING THAT CLEARINGSCLEARING HAD TO BE RQ LARGE OR ARE

WE TALKING ABOUT SMALL CLEARCUT SIZED ZO ACRESACRE OPENINGSOPENING

PAGE TABLE FOR VARIETY OF REASONSREASON THINK TABLE IS MISLEADING

AND OF LITTLE VALUESVALUE TO BEGIN WITH THINK THE TABLE IS MISLEADING IN THAT IT

THAT GOSHAWK DENSITIESDENSITIE IN NORTHWESTERN OREGON ZERO ARE SOMEHOW FUNCTION OF

THE AMOUNT OF ITH HARVEST THAT HAS OCCURRED THERE THE FACT IS THAT THERE IS NO

EVIDENCE TO THAT GOSBAWKSGOSBAWK NESTED IN THE NORTHWEST COASTAL

MOUNTAINSMOUNTAIN OF OREGON NORTH OF ABOUT ROSEBURG THERE ARE NO IICQA RECORDSRECORD OF

BREEDING IN THAT AREA EVEN BEFORE THE AREA WAS EXTENSIVELY HARVESTED THEREFORE

THINK YOU ARE MISLEADING THE READER BY THAT GOSHAWK DENSITIESDENSITIE IN THAT

AREA MAY BE RESULT OF HARVEST WHEN YOU HAVE NO DATA TO INDICATE THAT THEY EVER

OCCURRED THERE IN THE FIRST PLACE

MY OTHER MAIN PROBLEM WITH TABLE IS THAT IT REPRESENTSREPRESENT HODGEPODGE OF

NUMBERSNUMBER FROM MANY DIFFERENT AREASAREA THAT HAVE LEH COMMON REGARDING FOREST

TYPESTYPE OR PREY TYPESTYPE THAT ARE AVAILABLE TO GIVEN THISTHI SITUATION WOULD

EXPECT THAT DENSITIESDENSITIE OF GOSHAWKSGOSHAWK WOULD DIFFER CONSIDERABLY AMONG
REGARDLESSREGARDLES OF LSH OF CUTTING THUSTHU THINK ANY COMPARISONSCOMPARISON OF DENSITIESDENSITIE IN

WIDELY DIFFERENT GEOGRAPHIC REGIONSREGION WOULD BE GREATLY CONFOUNDED AND WOULD BE OF

LITTLE VALUE IN IQNGH THE RELATIVE IMPACT OF FOREST REMOVAL TO PUT IT MILDLY

THINK THISTHI TABLE IS REAL DISSERVICE TO THE GOSHAWK ID TO SCIENCE

PAGE MIDDLE PARAGRAPH ASSUME THAT YOUR ASSESSMENT IS BASICALLY

GUESSGUES BASED ON THE RATE OF HABITAT LOSSLOS SINCE THERE IS PRECIOUSPRECIOU LITTLE DATA ON

POPULATION SIZE EITHER CURRENT OR IF THISTHI IS ALL YOU HAVE TO WORK WITH

THEN THAT IS BUT DONT BEAT AROUND THE BUSIT VERY LOW NUMBERSNUMBER OF IS

GOAD REASON TO ADOPT CAUTIOUSCAUTIOU APPROACH TO MANAGEMENT

PAGE ID PARAGRAPH COULD THISTHI REFLECT SURVEY EFFORT TO SOME

EXTENT ARE AREASAREA IN THE SONTH MORE ACCESSIBLE OR MORE THOROUGHLY SURVEYED OR

IS THERE JUST LOT MORE HABITAT IN THE SOUTH
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PAGE BOTTOM THAT NAY BE THEIR PROFESSIONAL OPINION BUT HAVE SEEN

NO PUBLISHED LANDSCAPE LEVEL STUDIESSTUDIE THAT SHOW IFICA RELATIONSHIPSRELATIONSHIP BETWEEN

GOSHAWIC PRODUCTIVITY OR NUMBERSNUMBER AND MEASURESMEASURE OF FRAGMENTATION EITHER

WASHINGTON OR OREGON THINK YOU NEED TO BE REALLY ULH REGARDING COMMENTSCOMMENT
ABOUT EFFECTSEFFECT OF FRAGMENTATION THISTHI IS VETY COMPLEX ISSUE

PAGE 110 SECOND PARAGRAPH PERHAPSPERHAP BUT THISTHI IS CONJECTURE THE FACT IS

THAT THERE IS NO EVIDENCE TO INDICATE THAT GOSHAWKSGOSHAWK EVER NESTED IN THE COASTAL

AREA OF NORTHWESTERN OREGON

PAGE SECOND PARAGRAPH THINK YOU MEAN THAT OF 16 ITORI
FEMALESFEMALE DID NOT HAVE MATESMATE OBVIOUSLY THEY LDRF HAVE BEEN IGQ

PAGE 111 LAST PARAGRAPH WHERE ARE THESE DIFFERENCESDIFFERENCE SIGNIFICANTLY

DIFFERENT WITHOUT STATISTICAL TEST RESULTSRESULT QT TELL IF YOUR CONCLUSIONSCONCLUSION ARE

PAGE 111 BOTTONFL THISTHI PARAGRAPH IS ISING TO ALSO AM BIT

RELUCTANT TO BUY THE IDEA OF 50 OR GREATER POPULATION DECLINE ON THE KATBAB

BETWEEN 87Q IN RECENT DISCUSSION WITH REYNOLDSREYNOLD HE TOLD THAT HE AND

HIS CREWSCREW HAD SOMETHING LIKE 60 MARKED PAIRSPAIR ON THE IBA IN 1993 ACCORDING
TO YOUR ASSESSMENT THISTHI WOULD MEAN THAT THE 1972 POPULATION ON THE KALBAB WAS

PROBABLY IN EXCESSEXCES OF 120 PAIRSPAIR THISTHI SEEMSSEEM LIKE AN AWFULLY IGE POPULATION FOR

SUCH SMALL AREA DOESDOE THISTHI SEEM REASONABLE

PAGE 114 FIRST PARAGRAPH DOESNT THE BUZZARD EUTEA COUNT AS

EUROPEAN COUNTERPART OF THE RED IT CERTAINLY IS NOT NEARLY AS AGGRESSIVE

TAKING LARGE PREY AS THE TAL BUT DOESDOE TO LARGE EXTENT RYH SIMILAR ROLE

PAGE LAST PARAGRAPHI BELIEVE THISTHI STATEMENT IS WAY TOO DO

YOU REALLY BELIEVE THAT GOSHAWKSGOSHAWK LL NOT SHIFT BREEDING LOCATIONSLOCATION THEY LOSE

MATE AND THAT MATE GOESGOE UNREPLACED FOR MORE THAN YEAR OR SO THEY ARE

EXTREMELY MOBILE ANIMALSANIMAL AND WOULD BE AMAZED IF THEY NOT ADJUST TO SUCH

SITUATIONSSITUATION BY GOING SEARCH OF MORE SUITABLE SITE EVEN IF IT ONLY INVOLVED

SHIFTING TO AN ADJACENT ITORY UNLESSUNLES YOU HAVE REALLY GOOD DATA TO SUPPORT THISTHI

WOULD SUGGEST YOU SOFTEN THE WORDING BIT

PAGE 114 BOTTOM LINE POORLY WORDED SOUNDSSOUND LIKE THEY ALL GO 60

EXACTLY THINK WHAT YOU MEAN IS THAT MOST CONFINE THEIR MOVEMENTSMOVEMENT TO WITHIN

60 MILESMILE OR LESSLES OF THE TEMTORY CENTER

PAGE FIRST PARAGRAPH NOT TO FAUK SUCH EXPERTSEXPERT AS BROWN AND IN
AND BUT SERIOUSLY DOUBT SUSPECT THAT GOSHAWKSGOSHAWK ARE MUCH LIKE

MOST OTHER TERRITORIAL RAPTORSRAPTOR THEY BECOME VERY ATTACHED TO PARTICULAR

ITORY WHICH THEY DEFEND AGAINST OTHER GOSHAWKSGOSHAWK THE MALE DRIVESDRIVE OUT OTHER

MALESMALE AND THE FEMALE DRIVESDRIVE OUT OTHER FEMALESFEMALE AS LONG AS BOTH MEMBERSMEMBER OF THE

PAIR CAN EXCLUDE OTHER OF THEIR SEX THE PAIR REMAINSREMAIN INTACT IF ONE OR THE
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OTHER DIESDIE OR IS DRIVEN FROM THE HOME RANGE BY ANOTHER BIRD THE REMAINING BIRD

WILL USUALLY PAIR WITH WHICHEVER BIRD TAKESTAKE THE PLACE OF ITS PREVIOUSPREVIOU MATE THUSTHU
BELIEVE THAT THE ATTACHMENT PRIMARILY TO TERRITORY RATHER THAN TO UCU

INDIVIDUAL MATE AS FAR AS CAN TELL THE BELIEF THAT RAPTORSRAPTOR ARE UNTIL

ONE HAS RARELY BEEN PROVEN AS GENERA RULE AND IS MORE FICTION THAN FACT

PAGE FIRST PARAGRAPH LAST IN FOR THE REASONSREASON OUTLINED ABOVE DO

NOT BUY THISTHI STATEMENT THINK IT IS LARGELY CONJECTURE

PAGE LAST PARAGRAPH THINK THISTHI IS NOT SUPPORTABLE STATEMENT

COULD JUST AS EASILY ARGUE THAT THE FACT THAT 44 OF ALL JUVENFLESJUVENFLE SWEDEN

DISPERSED MORE THAN 30 MILESMILE IS GOOD REASON TO BELIEVE THAT GENE FLOW WOUKI NOT

BE UQLAR PROBLEM WITH EVEN WIDELYSPACED POP
PAGE 117 BOTTOM YES BUT THERE IS LITTLE AGREEMENT AXNONG GENETICISTSGENETICIST

ABOUT EXACTLY WHAT CONSTITUTESCONSTITUTE MINIMUM VIABLE POPULATION SIZE

PAGE 118 FIRST PARAGRAPH YES IT COULD BE THE EASE BUT WE IFT KNOW
TOO MUCH CONJECTURE WITH NO SUPPORTING

PAGE FIRST PARAGRAPH THISTHI SHOULD NOT BE STATED AS FACT IT IS

HYPOTHESISHYPOTHESI

PAGE MIDDLE PARAGRAPH WITHOUT SOME HARD THISTHI AB COMESCOME
ACROSSACROS AS CONJECTURE ON YOUR PART YOU MAY BE RIGHT BUT AT IS POINT IT DIFFICULT

TO KNOW WHAT IS GOING WHAT WE DO KNOW IS THAT THE FORESTSFOREST ARE GETTING CUT

PAGE BOTTOM ACTUALLY THEY FOUND THAT MINIMUM OF 15 PAIRSPAIR WAS
NEEDED THEY ASSUMED THAT CERTAIN NUMBER OF SITESSITE WOULD BE

IEDH AT ANY ONE TIME AND THAT TO INSURE THE PRESENCE OF AT LEAST PAIRSPAIR
THE MANAGEMENT TARGET SHOULD BE 20 SUITABLE IR SITESSITE WITHIN EACH CONSERVATION

COMMENT ABOUT THE GENERAL STRATEGY

IT APPEARSAPPEAR TO ME THAT YOU HAVE COUPLE OF REALLY SERIOUSSERIOU PROBLEMSPROBLEM WITH

DEVELOPING PLAN FOR THISTHI SPECIESSPECIE FIRST YOUR SURVEY DATA ALBEIT LIMITED SUGGESTSSUGGEST
RELATIVELY LIMITED POPULATION AND LOTSLOT OF SITE TURNOVER THAT IS EVEN IF THEY ARE

NOT HARVESTED MANY SITESSITE ARE UNOCCUPIED AT ANY ONE TIME

SECOND THE RECENT TELEMETRY DATA LECT BY ADFQ SUGGESTSSUGGEST THAT

GOSHAWKSGOSHAWK ON THE TONGASSTONGAS MAY UTILIZE HOME RARGESRARGE AND AMOUNTSAMOUNT OF ITAT THAT

ARE MUCH LARGER THAN IN OTHER PARTSPART OF THE RANGE IF THE DATA FROM THE SARK
PAIR ARE THEN IT IS LIKELY THAT THE CONSERVATION AREASAREA YOU PROPOSE

MAY CONTAIN FEWER PAIRSPAIR THAN THE 1520 PAIR TARGET
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IN OF THE UNCERTAINTY REGARDING POPULATION SIZE SPACING OF PAIRSPAIR
OVERLAP OF AND SITE TENACITY IN ST ALASKA QT THINK YOU HAVE MUCH
THOLCE BUT TO ADOPT IR CONSERVATIVE APPROACH TO MANAGING THE WHILE

PROCEEDING AS RAPIDLY AS POSSIBLE TO COLLECT BETTER DATA ON THE LS AND

ABUNDANCE OF THE SPECIESSPECIE ALTHOUGH IS NOT WITHOUT THINK YOUR PROPOSED

NETWORK OF CONSERVATION AREASAREA IS REASONABLE START COMBINATION WITH

PROTECTION OF KNOWN NEST AREASAREA WITHIN THE IQL WITHOUT MORE DATA DONT

KNOW WHAT MORE YOU COULD DO AT THISTHI POINT SHORT OF SHUTTING DOWN ALL HARVEST

EVEN THAT WOULD NOT BE WITHOUT RISK TO THE GOSHAWK SINCE YOU APPEAR TO BE

LQI WITH SMALL RELATIVELY POPULATION AT THE EDGE OF THE RANGE
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TONGASSTONGAS NATIONAL FOREST

LAND MAN AGCM CUT PLAN

SCIENTIFIC REVIEW

BY

ANDREW JAMCSJAMC FLANSEN

ASSISTANT PROFESSOR DEPARTMENT OF BIOLOGY
MONTANA STATE UNIVERSITY

BACKGROUND

THE US FOREST SERVICE AT THE CENTER OF REVOLUTION NATURAL RESOURCE

MANAGEMENT IN THE UNITED STATESSTATE THE PUBLIC IS DEMANDING INCREASING LEVELSLEVEL OF

NATURAL RESOURCESRESOURCE FROM COMMOCH TIESTIE TO THE MAINTENANCE OF ITYH IN

SOME AREASAREA TRADITIONAL APPROACHESAPPROACHE TO LQUSE MANAGEMENT HAVE NOT BEEN

SUSTAINING EITHER CONUNODIBESCONUNODIBE NOR LH VALUESVALUE TJENSEN AND

1993 LANSLAN 89 AND THE COURTSCOURT ARE NOW HOLDING THE FOREST SERVICE

ACCOUNTABLE TO MYRIAD OF RESULTING IN ECONOMIC GRIDLOCK IN SOME PARTSPART OF

THE COUNTY THISTHI SITUATION IS CAUSING THE FOREST SERVICE TO REASSESSREASSES ITS BASIC

MISSION AND OPERATION LUDI ITS RATIONALE FOR LAND MANAGEMENT ITS

ORGANIZATIONAL AND FUNDING STRUCTURE AND THE ROLESROLE OF SCIENCE AND THE PUBLIC IN

LAND MANAGEMENT FEMAT 1993 JENSEN AND BOURGERON WHILE THESE

EVENTSEVENT ARE LMGH FLOTC RAPIDLY IN SOME REGIONSREGION OF THE COUNTRY THAN OTHERSOTHER

IT IS CLEAR THAT NO NATIONAL FOREST CAN AVOID MAJOR TRANSFORMATIONSTRANSFORMATION

THE TONGASSTONGAS NATIONAL FOREST HAS FEATURESFEATURE THAT SET APART FROM OTHER

NATIONAL FORESTSFOREST VAST TRACTSTRACT OF PRISTINE FOREST THRIVING COMMUNITY OF

WILDERNESSWILDERNES IS AND WILDLIFE SPECIESSPECIE HISTORY OF LONGTERM TIMBER CONTRACTSCONTRACT

SPECIFICALLY DESIGNED TO SUPPORT LOCAL ECONOMIESECONOMIE EVEN SO THE TNF WILL LIKELY BE

HELD TO STANDARDSSTANDARD FOR FISH WILDLIFE AND ECOSYSTEM MANAGEMENT THAT HAVE BEEN

SET IN REGION PACIFIC NORTHWEST OVER THE LAST FIVE YEARSYEAR ET AT
1990 ET AT 1991 FEMAT 1993 THESE STANDARDSSTANDARD DEPART SUBSTANTIALLY

FROM THOSE OF THE PAST AND MAY REQUIRE NEW APPROACHESAPPROACHE ON THE THISTHI REVIEW

OF THF WILDLIFE IMQ ALMSALM TO HIGHLIGHT STRENGTHSSTRENGTH OF THE TNF EFFORT AND

RECOMMEND WAYSWAY TO IMPROVE THE EFFORT

SOME OF THE IIOSIIO UNDERPINNINGC TO THISTHI REVIEW ARE AS FOLLOWSFOLLOW

MANAGERSMANAGER AND SCIENTISTSSCIENTIST CURRENTLY DO NOT KNOW HOW TO MEET THE MISSION

LAID OUT BY PRESIDENT CLINTON AT THE TIMBER SUMMIT IN PORTLAND OF SUSTAINING BOTH

HUMAN AND ECOLOGICAL COMMUNITIESCOMMUNITIE OUR MANAGEMENT ACTIONSACTION SHOULD REFLECT THE
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HIGH LEVEL OF UNCERTAINTY WE HAVE ABOUT THE EFFECTSEFFECT OF DIFFERENT MANAGEMENT
APPROACHESAPPROACHE AQ 1986 FRANKLIN 1992 MURPHY AND NOON

THE MANAGEMENF APPROACH 1986 1993

EVERETT ET AT 1993 SHOWSSHOW CONSIDERABLE PROMISE FOR NATURAL RESOURCE

MANAGEMENT THE CORE OF THE CONCEPT IS TO LEARN THROUGH MANAGEMENT ACTION AND

IVELYH THE EFFECTIVENESSEFFECTIVENES OF MANAGEMENT MANAGERSMANAGER AND SCIENTISTSSCIENTIST

COLLABORATE IN DEFINING MANAGEMENT LOPIN AND EVALUATINGLT MANAGEMENT IESH IMPLEMENTING PROMISING STRATEGIESSTRATEGIE AND

REEVALUATING OBJECTIVESOBJECTIVE AND APPROACHESAPPROACHE

INING VIABLE ANIMAL POPULATIONSPOPULATION WILL IREH AN EXPANDED VIEW OF

HABITAT THAT CONSIDERSCONSIDER THE POTENTIAL INFLUENCE OF NGE OF IVI FACTORSFACTOR TE
VEGETATION CLIMATE GEOMORPHOJO HUMAN ACTIVITIESACTIVITIE ON ANIMAL POPULATIONSPOPULATION AT

DIFFERENT SPATIAL AND TEMPORAL SCALESSCALE HANSEN ET 1993 TURNER TQ 1993
MAINTAINING VIABILITY FOR SOME SPECIESSPECIE WILL REQUIRE DETAILED STUDIESSTUDIE OF BOTH HABITAT

PATTERNSPATTERN AND POPULATION DEMOGRAPHY

NEW MORE COST EFFECTIVE APPROACHESAPPROACHE NEED BE DEVELOPED TO MEET THE

REQUIREMENTSREQUIREMENT OF THE NATIONAL FOREST MANAGEMENT ACT THVENTOZYING

MONITORING AND TQING THE PAST CUNTNT AND LIKELY FUTURE STATUSSTATU OF ANIMAL

HABITATSHABITAT AND POPULATIONSPOPULATION FEMAL

ENVIRONMENTAL RNALDNG CAN BE IMPROVED THROUGH ANALYSESANALYSE THAT

BETTER INTEGRATE AND QUANTLFR THE INTERACTIONSINTERACTION OF ECONOMIC AND SOCIAL

FACTORSFACTOR CONSTANZA ET 1993

COMPREHENSIVE REVIEW

DOCUMENT PROPOSED STRATEGY FOR INT WELLDISTRIBUTED IA
POP OF WILDLIFE ASSOCIATED WITH GRO FORESTSFOREST IN SOUTHEAST ALASKA

GENERAL APPROACH

THE CORE APPROACH OF THISTHI REPORT IS SCIENTIFICALLY SOUND AND GENERALLY

CONSISTENT WITH MODERN CONSERVATION BIOLOGY THE COMMITTEE WAS

SOMEWHAT IN STARTING WITH LIST OF ALL TERRESBIAL VERTEBRATESVERTEBRATE AND

THEN NSING OBJECTIVE ITE TO YH THE IESH WITH THE HIGHEST RISK OF

BECOMING INVIABLE THISTHI APPROACH WAS ADVOCATED BY AS AN KEY STEP

FOR MANAGING VERTEBRATE COMMUNITIESCOMMUNITIE BY HANSEN ET AT 1993 THE APPROACH WAS
ALSO PUT IN PRACTICE BY THE IN REGION UNDER COURT ORDER 1993

THE CONUNLTTESCONUNLTTE CONSCONLH ON STRATT FOR THOSE SPECIESSPECIE CONSIDERED AT RISK

IS FASHIONED AFTER THE APPROACH USED FOR THE NORTHERN SPOTTED OWL THOMASTHOMA ET AT
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1990 MURPHY AND THE SPOTTED OWL PLAN DREW HEAVILY ON ISLAND

BIOGEOGRAPHY AND LATLONH DYNAMICSDYNAMIC THEORY AND HAS GENERALLY BEEN

SUPPORTED AMONG ECOLOGISTSECOLOGIST AND TQIONH BOTH THE SPOTTED OWL

PLAN AND THE TONGASSTONGAS STRATE EMPHASIZE NETWORK OF EACH OF WHICH IS

ENOUGH TO SUPPORT BREEDING LATIO IMMIGRATION AND
EMIGRATION

AMONG THE RESERVESRESERVE IS FACTHTATED BY OPTIMIZING THE DISTANCE BETWEEN RESERVESRESERVE BY

MAINTAINING HABITAT PATCHESPATCHE FOR DISPERSING INDIVIDUALSINDIVIDUAL AND MAINTAINING

FORESTED CORRIDORSCORRIDOR AMONG THE RESERVESRESERVE BELIEVE THISTHI REGIONAL APPROACH IS

ESPECIALLY APPROPRIATE FOR THE TNF BECAUSE THISTHI FOREST SUPPORTSSUPPORT SEVERAL SPECIESSPECIE
THAT USE HABITATSHABITAT OVER LARGE SPATIAL SCALESSCALE AND ARE LIKELY VULNERABLE TO CUMULATIVE

HUMAN AND BECAUSE MANY FOREST PATCHESPATCHE IN THE TNF ARE ISOLATED BY

WATERWAYSWATERWAY AND MOUNTAINSMOUNTAIN WHICH MAY CONSTRAIN DISPERSAL OPPORTUNITIESOPPORTUNITIE THEMQI APPEARSAPPEAR TO HAVE DIME GOOD JOB AT ESTABLISHING CRITERIA FOR THE RESENT

NETWORK AND IN MAPPING OUT AN IMPLEMENTATION OF THE NETWORK OVERALL THE

COMMITTEE MAKESMAKE GOOD CASE THAT THISTHI DESIGN IS MINIMUM NEEDSNEED TO MEET THE

POPULATION VIABILITY REQUIREMENTSREQUIREMENT OF THE NATIONAL FOREST MANAGEMENT ACT

THE INTERAGENCY STRATEGY DOESDOE HAVE SOME THAT

SHOULD BE ADDRESSED

BY FOCUSING LYH ON SPECIESSPECIE ASSOCIATED WITH OLDGROWTH SPRUCE
HEMLOCK FORESTSFOREST SPECIESSPECIE THAT ARE AT MAY BE OVERLOOKE THE TNF
CONTAINSCONTAIN OTHER VEGETATION TYPESTYPE SALTSPRAY ZONESZONE SHORE PINE FOREST

DECIDUOUSTREE DOMINATED FLOOD PLAINSPLAIN AND AVALANCHE ZONESZONE THAT MAY SUPPORT

SPECIESSPECIE AT RISK ROAD IQNG LOGGING CAMPSCAMP RECREATION FIREWOOD CUTTING AND

OTHER HUMAN ACTIVITIESACTIVITIE MAY OCCUR IN THESE HABITATSHABITAT AND INFLUENCE ANY SENSITIVE

SPECIESSPECIE RESIDING THERE

SPECIESSPECIE FOUND IN EARLYSEMI FOREST HABITATSHABITAT SHOULD ALSO BE EVALUATED IT IS

POSSIBLE THAT SUCH SPECIESSPECIE HAVE HISTORICALLY BEEN RARE IN THE TONGASSTONGAS BECAUSE OF

CANOPYREPLACEMENT DISTURBANCESDISTURBANCE AND THAT THESE SPECIESSPECIE DO NOT FIND

CLEARCUTSCLEARCUT AS SUITABLE HABITATSHABITAT

SIMILAR EFFORT SHOULD BE DONE FOR AQUATIC SPECIESSPECIE SAQL KH IT IS

EXTREMELY IMPORTANT TO DETERMINE ANY IESH OR SPAWNING RUNSRUN ARE AT RISK OR

TO BECOME AT AND TO DEVELOP MANAGEMENT STRATEGIESSTRATEGIE FOR THESE SPECIESSPECIE

THE PLAN GIVESGIVE TOO LITTLE CONSIDERATION TO INT ECOSYSTEM TYPESTYPE
AND ECOSYSTEM PROCESSESPROCESSE ACROSSACROS THE FOREST FEMAT 1993 PGS 101 TO

REVIEWSREVIEW THE STRENGTHSSTRENGTH AND WEAKNESSESWEAKNESSE OF BASEDQ VERSESVERSE
BASED CONSERVATION STRATEGIESSTRATEGIE AND CONCLUDESCONCLUDE THAT BOTH APPROACHESAPPROACHE ARE NEEDED

TO MEET THE NATIONAL FOREST MANAGEMENT ACT MAINTAINING THE LULL ARRAY OF

ECOSYSTEM TYPESTYPE AND PROCESSESPROCESSE HELPSHELP TO ENSURE THAT THE ORGANISMSORGANISM ASSOCIATED

WITH THESE ECOSYSTEMSECOSYSTEM AND PROCESSESPROCESSE WILL BE MAINTAIN
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THE PLAN DOESDOE NOT DRAW SUFFICIENTLY ON STUDIESSTUDIE OF DISTURBANCE FOREST

SUCCESSION AND LANDSCAPE DYNAMICSDYNAMIC LEMENTH MANY ECOLOGISTSECOLOGIST

SUGGEST THAT KNOWLEDGE OF PRESETTIEMENT PATTERN AND PROCESSPROCES PROVIDESPROVIDE CONTEXT

FOR CURRENT ARID FUTURE LAND MANAGEMENT SWANSON ET FOR EXAMPLE
WONDER HOW STAND AND LANDSCAPE PATTERNSPATTERN GENERATED BY CUTHN ON THE

TONGASSTONGAS COMPARE WITH THOSE CREATED BY NATURAL DISTURBANCE MY GUESSGUES IS THAT

THERE ARE FEW OTHER NATIONAL FORESTSFOREST THE COUNTXY WHERE CUNRENT

PRACTICESPRACTICE IF SO MUCH FROM NATURAL DISTURBANCE AS ON HE THE

NORTHERN ROCKIESROCKIE REGION CONTRAST STRIVESSTRIVE TO MAINTAIN LANDSCAPE PATTERNSPATTERN
THAT ARE WITHIN THE

RANGE OF VARIATION OF PRESETTLEMENT LIMESLIME

KNCVWLEDGE OF PRESETTLEMENT DISTURBANCE AND VEGETATION DYNAMICSDYNAMIC SEEMSSEEM
ESPECIALLY IMPORTANT IN THE IT APPEARSAPPEAR THAT VEGETATION IN SOUTHEAST

LH RESPONDING TO CLIMATIC CON IT OF THE HOLOCENE AND THE LITHE ICE

AGE 300 YEARSYEAR AGO ICH FORESTSFOREST THERE ARE THE FIRST TO INVADE DEGLADATED OR

NONFORESTED HABITATSHABITAT ALSO ALPINE TREE LINE CONTINUESCONTINUE TO INCREASE IN ELEVATION

WOULD WE EXPECT FOREST ECOSYSTEMSECOSYSTEM TO BE AS RESILIENT TO LOGGING
AND OTHER DISTURBANCE AS FORESTSFOREST THAT HAVE BEEN IN DYNAMIC STEADY FORLH GENERATIONSGENERATION ARE THERE IMPLICATIONSIMPLICATION HERE FOR THE PLACEMENT OF UCASUCA
SIMILARLY WONDER IF GAP PHASE DYNAMICSDYNAMIC DIFFER MUCH BETWEEN THE SITESSITE ON WTHD
SWEPT SLOPESSLOPE WITH SHAILOW SOILSSOIL AND RELATIVELY WINDFREE SITESSITE WITH DEEP SOILSSOIL
DOESDOE HABITAT SUITABILITY FOR WILDLIFE DIFFER BETWEEN THESE TWO FOREST TYPESTYPE CAN

GROWTH BE MAINTAINED IN THAT ARE PLACED IN DISTHRBANCE AREASAREA

THE STRATEV LS DOESDOE NOT DEAL MUCH WITH ENVIRONMENTAL GRADIENTSGRADIENT
ACROSSACROS THE TON GASSGAS THAT STRONGLY INFLUENCE VEGETATION DYNAMICSDYNAMIC IFE
HABITAT SUITABILITY AND IMA SPECIESSPECIE DIVERSITY FACTORSFACTOR SUCH AS LATITUDE

ELEVATION SLOPE SOIL HYDROLOGY AND CLIMATE ARE KNOW TO INFLUENCE

VEGETATION DYNAMICSDYNAMIC AND WILDLIFE DIVERSITY GIVEN THAT THESE FACTORSFACTOR VARY

DRAMATICALLY ACROSSACROS THE THEY SHOULD BE CONSIDERED IN DESIGNING
CONSERVATION SFRATE

THE CONSERVATION PLAN TENDSTEND TO IGNORE THE MATRIX OF FOREST LANDSLAND OUTSIDE

OF THE SPECIFIED FOREST RESERVESRESERVE AND CORRIDORSCORRIDOR THERE ARE PERHAPSPERHAP TWO

SHORTCOMINGSSHORTCOMING TO THISTHI IT ASSUMESASSUME THAT ACTIVITIESACTIVITIE IN THE MATRIX IL NOT REDUCE

THE QUALITY OF HABITAT WITHIN THE RESERVESRESERVE AND CONIDOA WHAT IS THE IK
THAT CLEARCUTTING ADJACENT TO CORRIDORSCORRIDOR OR HCASHCA WILL RESULT IN IAL
BLOWDOWN WITHIN THOSE CORRIDORSCORRIDOR OR SECOND IT ASSUMESASSUME THAT CORRIDORSCORRIDOR WILL

BE SUFFICIENT TO ALLOW ANIMALSANIMAL TO DISPERSE AMONG THE CURRENT SPOTTED OWL

PLAN IN CONTRAST SPECIFIESSPECIFIE MANAGING THE MATRIX TO MAINTAIN CERTAIN LH OF

CANOPY COVER TO ALLOW OWL DISPERSAL

THE PLAN WOULD BE OF USE TO DECISIONMAKERSDECISIONMAKER IF IT LAID OUT RANGE
OF ALTERNATIVE DESIGNSDESIGN RATHER THAN JUST ONE AND ANALYZED THE ECOLOGICAL SOCIAL
AND ECONOMIC OFFSOFF OF EACH JOHNSON ET
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MCH METHODSMETHOD

THE SCREENING OF CQI SHOULD INCLUDE ALL SPECIESSPECIE OF VERTEBRATESVERTEBRATE

NOT JUST THOSE ASSOCIATED WITH TERRESTRIAL HABITATSHABITAT OR WITH GR THISTHI WILL

ENSURE THAT SENSITIVE SPECIESSPECIE USING OTHER HABITATSHABITAT LQ NOT BE OVERLOOKED

CONSIDER ADDING TO LIST OF LUAT 1420 THE CURRENT AND

ULCELY FUTURE AREA OF SUITABLE HABITAT FOR THE SPECIESSPECIE AREA OF SUITABLE HABITAT HAS

BEEN FOUND TO BE GOOD PREDICTOR OF POPULATION SIZE ANALYSESANALYSE AND SIMULATION

MODELSMODEL ARE REQUIRED FOR THISTHI ISEH BUT THESE TOOLSTOOL ARE AVAILABLE AND SHOULD BE

USED ON THE TONGASSTONGAS HANSEN ET

STRATIFYING THE CONSERVATION PLAN BY ECOLOGICAL PROVINCE SEEMSSEEM AN

ATTRACTIVE APPROACH FOR BOTH TAILORING THE PLAN TO MORE LOCAL CONDITIONSCONDITION AND

MAINTAINING WE1L HABITATSHABITAT

THE MAIN FACTORSFACTOR USED TO DETERMINE RESERVE BOUNDARIESBOUNDARIE WERE SERAL STAGE

ABOVE GROUND IO PATCH SIZE AND DISTANCE FROM OTHER RESERVESRESERVE OTHER

FACTOTSFACTOT THAT MAY MERIT CONSIDERATION TDMF STREAMSSTREAM ANDOR COAST

SLOPE POSITION SOIL TYPE NATURAL DISTURBANCE REGIME AND CLIMATE FOR

ACRE RCA THAT IS PREDOMINATELY IN UPLANDSUPLAND WOULD PROVIDE

MUCH SMALLER AREA OF SUITABLE HABITAT FOR SPECIESSPECIE REQUIRING FLOOD PLAINSPLAIN ALSO

AN HCA AN AREA PRONE TO NATURAL DISTURBANCE MAY HAVE LESSLES BNGEVITY FOR

GROWTH SPEDESSPEDE THAN ONE IT LD NATURAL DISTURBANCE REGIME

RETAINING TRAVEL CORRIDORSCORRIDOR ALONG THE COAST AND IN IP AREASAREA MAKESMAKE
GOOD SENSE SHOULD THE MATRIX ALSO BE MANAGED SO AS TO BOTH PROTECT THE

CORRIDORSCORRIDOR AND TO ALLOW SOME LEVEL OF DISPERSAL THROUGH THE MATRIX

THE ADDITIONAL STANDARDSSTANDARD FOR SPECIESSPECIE OF CONCERN 136 SEEM WEB

FORMWATED AND APPROPRIATE

IN VINC WHERE THE RCA ITE COULD NOT BE SHOULD

STRATEGIESSTRATEGIE BE USED TO RESTORE ITA HABITATSHABITAT

THE LQLTY IS ASSESSMENT IS GOOD EXAMPLE ING THE

CONSERVATION STRATE AS BENCHMARK FOR COMPARING OTHER MANAGEMENT
ALTERNATIVESALTERNATIVE IN THISTHI FOREST PLAN ALTERNATIVE

QUALITY OF INFORMATION

PERSISTENT PROBLEM WITH IONH INGH THAT MOST SPECIESSPECIE ARE

LITTLE STUDIED AND POORLY TWO APPROACHESAPPROACHE ARE GENERALLY TAKEN IN THISTHI

CASE ONE USESUSE THE BEST AVAILABLE INFORMATION ON SENSITIVE SPECIESSPECIE POOR AS THAT
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MAY BE TO DESIGN THE CONSERVATION PLAN THE HOPE IS THAT PLAN THAT WORKSWORK FOR

THE BETTER KNOWN SPECIESSPECIE WILL ALSO BE ITA FOR LESSER KNOWN SPECIESSPECIE THE

SECOND APPROACH TO INT THE FULL RANGE OF NATURAL ECOSYSTEM TYPESTYPE AND

NATURAL ECOSYSTEM PROCESSESPROCESSE THE IDEA HERE IS THAT NATIVE SPECIESSPECIE ARE ADAPTED TO

THESE ECOSYSTEMSECOSYSTEM AND PROCESSESPROCESSE AND WILL PERSIST THE ECOSYSTEMSECOSYSTEM AND PROCESSESPROCESSE

PERSIST

THE COMMITTEE THE FIRST APPROACH THINK THEY DID GOOD JOB OF

SYNTHESIZING THE AVAILABLE HOWEVET THAT AN EFFORT LIKE THISTHI

SHOULD BE COMPLEMENTED WITH ONE THAT FOCUSESFOCUSE ON ECOSYSTEMSECOSYSTEM AND PROCESSESPROCESSE

WHICHEVER OF THE TWO APPROACHESAPPROACHE IT IS ESSENTIAL THAT RES EARTH AND

MONITORING BE USED IN THE LONG TERM TO FIFL IMPORTANT NO SHORTFALLSSHORTFALL

ADAPTIVE MANAGEMENT OFFERSOFFER CONSTRUCT FOR GATHERING THISTHI BELIEVE

THAT THE TONGASSTONGAS AND THE FOREST SERVICE GENERAL WILL HAVE TO PUT SUBSTANTIALLY

MORE PERSONNEL AND FUNDSFUND INTO ADMINISTRATIVE STUDIESSTUDIE RESEARCH INVENTORY AND

MONITORING IN ORDER TO MEET THE VIABILITY REGULATIONSREGULATION IN THE NATIONAL FOREST

MANAGEMENT ACT IT IS LIKELY TO BE MORE COST EFFECTIVE TO FTZND SUCH

GATHERING EFFORTSEFFORT NOW THAN TO BE FORCED BY IGNORANCE TO IMPLEMENT OVERLY

RESTRICTIVE CONSERVATION PLAUL

DOCUMENT APPENDIX FISH AND WILDLIFE VIABILITY RISK ASSESSMENT

GENERAL APPROACH

THE LEW SECTION OF DOCUMENT IS IY CONFUSING AND HINTSHINT

AT MAJOR PROBLEMSPROBLEM IN THE FOREST PLAN FIRST IT SAYSSAY THAT STANDARDSSTANDARD AND GUIDELINESGUIDELINE

WERE WRITTEN FR ENDANGERED THREATENED CANDIDATE AND SENSITIVE SPECIESSPECIE AND

THAT CONSEQUENTLY THERE IS NO NEED TO ANALYZE THEIR VIABILITY IN THISTHI

LATER SAYSSAY THAT THESE STANDARDSSTANDARD AND GUIDELINESGUIDELINE ARE TOO WEAK TO PREVENT SPECIESSPECIE
FROM BECOMING VIABIFITY CONCERNSCONCERN SIMILARLY THE DOCUMENT SAYSSAY THAT THE

MANAGEMENT INDICATOR SPECIESSPECIE MIS HAVE BEEN THOROUGHLY MODELED FOR EACH OF

THE MANAGEMENT ALTERNATIVESALTERNATIVE BUT THAT THE MODELSMODEL ARE TOO POOR FOR

BASED ASSESSMENTSASSESSMENT OF RISK TO VIABILITY AFT OF THISTHI SUGGESTSSUGGEST THAT NEITHER THE

STANDARDSSTANDARD AND GUIDEFTNESGUIDEFTNE NOR THE MIS ANALYSESANALYSE AND MODELSMODEL ARE SUFFICIENT FOR

ASSESASSE CURRENT OR FUTURE VIABILITY

THE ANALYSLSANALYSL OF WILDLIFE POPULATION 1A STARTING ON PG RNJO IS

VALUABLE COMPARING PAST CURRENT AND POSSIBLE FTZTURE GRO ABUNDANCE

UNDER EACH OF THE MANAGEMENT ALTERNATIVESALTERNATIVE THE ANALYSISANALYSI AND THE

ANALYSISANALYSI OF EFFECTSEFFECT OF CUTTING EN THE PROPOSED HCASHCA ALSO USEFIFI IN GIVING

CONSIDERATION TO THE SPATIAL PATTERNING OF THE REMAINING OLDGROWTH

THE MAJOR WEAKNESSWEAKNES IN DRAWING CESH OUT WILDLIFE POPULATION

BASED ON PATTERNSPATTERN OF LD THISTHI ANALYSISANALYSI OF GRO CLEARLY
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NEEDSNEED TO BE SUPPLEMENTED WITH BASEDH IT WOULD SEEM

MERGING OF THISTHI EFFORT THE INTERAGENCY EFFORT AND THE HABITAT CAPABILITY MODELING

EFFORT IS NEEDED TO BEST UNDERSTAND THE LIKELY EFFECTSEFFECT OF THE NAG
ALTERNATIVESALTERNATIVE ON SPECIESSPECIE VIABILITY

SPECIFIC METHODSMETHOD

IT IS NOT CLEAR WHY SO FEW OF THE SPECIESSPECIE DESIGNATED AS BY THE

REGIONAL FORESTER WERE SCORED AS RLSLC BY THE INTERAGENCY THISTHI

SUGGESTSSUGGEST CONFLICT BETWEEN THE CRITERIA USED THE TWO ANALYSESANALYSE

THE MANAGEMENT ICAT SPECIESSPECIE APPROACH AS DESCRIBED IN THISTHI

DOCUMENT DOESDOE RELATIVELY LITTLE FOR MAINTAINING SPECIESSPECIE 1A FEW OF THE

CRITERIA LISTED ON PGS DEAL WITH THE CRITERIA ALSO DO NOT SEEM TO

BE WELL DESIGNED TO LDENTU1 SPECIESSPECIE THAT ARE LIKELY TO BE REPRESENTATIVE OF SEVERAL

OTHER SPECIESSPECIE IN THEIR RESPONSE TO HABITAT CHANGE SO IT IS NOT CLEAR TO ME WHAT

THE PURPOSE OF THE MIS APPROACH IS

THE NOTION THAT FEW SPECIESSPECIE ARE GOOD INDICATORSINDICATOR OF HABITAT NEEDSNEED OF MANY
OTHER SPECIESSPECIE IS ON SHAKY CONCEPTUAL GROUNDSGROUND LANDRESLANDRE TQ
IS SELDOM INENT IN WAYSWAY TO ENSURE LIKELIHOOD OF SUCCEST ILY
ADVOCATE THE APPROACH TAKEN BY THE INTERAGENCY COMMITTEE WHERE TQIVE
CRITERIA RELATIVE TO VIABILITY ARE USED TO EVALUATE ALL SPECIESSPECIE THOSE MOST AT RISK

CAN THEN RECEIVE DISPROPORTIONATE SHARE OF THE RESEARCH AND CONSERVATION EFFORT

HANSEN ET AT 1993

WHY WERE THREATENED CANDIDATE AND SENSITIVE SPECIESSPECIE

EXCLUDED FROM THE ASSESSMENT IT SEEMSSEEM INSUFFICIENT TO SAY THAT STANDARDSSTANDARD

AND GUIDELINESGUIDELINE FOR THESE SPECIESSPECIE ARE IN THE FOREST PLAN SO RISK ANALYSESANALYSE ARE NOT

NEEDED MIS WERE TREATED MORE RIGOROUSLY HABITAT CAPABILITY MODELSMODEL WERE

DEVELOPED AND USED TO ASSESSASSES THE VARIOUSVARIOU FOREST ALTERNATIVESALTERNATIVE WHY WAS THISTHI DONE

ONLY FOR MJS SPECIESSPECIE

THE SUMMARY PG 10 IS IY CONFUSING THE DOCUMENT

SEVERAL GROUPSGROUP OF ANLMA FOR WHICH MH IS CONCERN OVER VLABFFLTYTHLSVLABFFLTYTHL HOW THE

SENSITIVE SPECIESSPECIE WERE INED PARAGRAPH IN THISTHI SECTION THEN SAYSSAY THAT THERE

ARE CURRENT VIABILITY CONCERNSCONCERN AND SUGGESTSSUGGEST THAT THE FOREST STANDARDSSTANDARD AND

GUIDELINESGUIDELINE ARE TOO WEAK TO PREVENT IESH FROM BECOMING VIABTHTY CONCERNSCONCERN
BIT OF DOUBLESPEAK INDICATESINDICATE THAT THE FOREST PLAN DOESDOE NOT OFFER SUFFICIENT

PROTECTION TO PREVENT SPECIESSPECIE FROM BECOMING AS IS CAFLED FOR BY THE

NATIONAL FOREST MANAGEMENT ACT

FISH ARE QUICKLY DISMISSED PG 10 FROM IS ASSESSMENT WITH

REFERENCE TO FEISFEI CHAPTER AS REVIEWER WOULD LIKE TO READ CHAPTER TO JUDGE

THE VALIDITY OF THISTHI DISMISSAL
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QUALITY OF

MOST OF THESE ANALYSESANALYSE THE IBUTLO OF PRODUCTIVE

AND LIKELY CUTTING PATTERNSPATTERN NO MENTION MADE OF HOW THE LD DATA SET

WAS DEVELOPED NENCE CANNOT JUDGE ITS QUALITY

IT WAS ALSO NOT CLEAR HOW HARVEST PATTERNSPATTERN WERE PROJECTED INTO THE FUTURE

HOW WELL WAS THE SPATIAL PATTERNING OF TURE HARVESTSHARVEST FACTORED THISTHI WILL

STRONGLY THE SPATIAL PATTERNTHG OF THE REMAINING OLDGROWTH MORE

INFORMATION ON METHODSMETHOD HERE WOULD HAVE BEEN ULH

FINAFLY THISTHI ANALYSISANALYSI DOESDOE GOOD JOB OF QUANTIFYING CURRENT AND POSSIBLE

FIZTURE OLDGROWTH ABUNDANCE BUT THE LINK BETWEEN OLDGROWTH AND SPECIESSPECIE

VIABILITY IS POORLY DEVELOPED

CONCLUSIONSCONCLUSION AM RECOMMENDATIONSRECOMMENDATION MADE IN APPENDTX

THE RESULTSRESULT THISTHI DOCUMENT SEEM OF GREAT HNPORTANCE THEY INDICATE THAT

NONE OF THE MANAGEMENT ALTERNATIVESALTERNATIVE IN THE FOREST PLAN ARE COMPATIBLE WITH THE

LITTERAGENCY STRATETY IN SOME PROVINCESPROVINCE THISTHI SUGGESTSSUGGEST THAT ALL THE MANAGEMENT
IVESH IL TO HAVE HIGH LIKELIHOOD OF MAINTAINING IQ TED VIABLE

POPULATIONSPOPULATION OF VERTEBRATESVERTEBRATE CLEARLY THE CURRENT LIST OF MANAGEMENT ALTERNATIVESALTERNATIVE

SHOULD BE SUPPLEMENTED WITH SOME NEW ALTERNATIVESALTERNATIVE THAT ARE MORE ION

DOCUMENTSDOCUMENT ITAT CAPABILITY LSFOR WILDLIFE IN SOUTHEAST ALASKA

LH APPROACH

THERE IS MUCH TO BE SAID FOR LINKING WILDLIFE HABITAT MODELSMODEL AND QIS TO MAP
CURRENT HABITAT SULTABTHTY THE TONGASSTONGAS TO BE COMMENDED FOR TAKING THISTHI

APPROACH THE APPROACH IS EVEN MORE LUA WHEN VEGETATION SIMULATION

MODELSMODEL ARE USED TO PROJECT CHANGE IN HABITAT SUITABILITY UNDER THE DIFFERENT

MANAGEMENT ALTERNATIVESALTERNATIVE THISTHI WAS DONE TO SOME EXTENT IN THE

TONGASSTONGAS FOREST PLAIT BUT WE WERE NOT PROVIDED THISTHI CHAPTER AND CANNOT

IENT ON IT

INSUFFICIENT DATA IS TYPICALLY CORE PROBLEM IN DEVELOPING WILDLIFE HABITAT

MODELSMODEL THE HABITAT CAPABILITY APPROACH IS ESPECIALLY USEFUL WHEN DATA ARE FEW

AND EDUCATED GUESSESGUESSE MUST BE CODED INTO THE HABITAT MODELSMODEL APPENDIX NICELY

REVIEWSREVIEW THE SHORTCOMINGSSHORTCOMING OF THISTHI APPROACH HOWEVER FEEL IT IS TO USE
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THE BEST INFORMATION AVAILABLE HOWEVER POOR THOSE DATA MAY BE RATHER THAN TO

IGNORE WILDLIFE HABITAT

WHEN GOOD IS AVAILABLE ON HABITAT MORE QUANTITATIVE

METHODSMETHOD OF MODELING HABITAT ARE PREFERABLE TO HABITAT CAPABILITY MODELSMODEL MULTIPLE

REGRESSION LOGISTIC REGRESSION CLASSIFICATION AND REGRESSION TREESTREE ARE BUT SOME OF

THE STATISTICAL TECHNIQUESTECHNIQUE THAT HAVE BEEN USED SUCCESSFULLY WERNER ET 1986
INK THAT THESE APPROACHESAPPROACHE WOULD PROVIDE BETTER RESULTSRESULT FOR SOME OF THE

TONGASSTONGAS MIS SPECIESSPECIE THE BALD EAGLE THAN HABITAT CAPABILITY LS
OVERALL THE TONGASSTONGAS HAS DONE POOR JOB OF IMPLEMENTING THE HABITAT

IQLIT APPROACH AS INDICATED BELOW BEST AVAILABLE WAS NOT USED

FOR MOST SPECIESSPECIE LITTLE EFFORT APPARENTLY WAS MADE TO ENTER INTO THE KEY DATA

THAT ARE NEEDED FOR SOME OF THE WILDLIFE MODELSMODEL THE VALIDATION EFFORT IS LLY
NONEXISTENT THE GET IS THAT THE EFFORT WAS UNDERSTAFFED

UNDERFUNDED AND CONSIDERED LOW PRIORITY BY THE FOREST

IONH USED

THE MODELSMODEL FOR IDUAL WILDLIFE SPECIESSPECIE DIFFERED DRAMATICALLY IN HOW WELL

THEY TOOK ADVANTAGE OF AVAILABLE THE BROWN BEAR MODEL IS AN

EXCELLENT EXAMPLE OF USING BOTH QUANTITATIVE DATA AND EDUCATED GUESSESGUESSE TO DERIVE

HALATAT FUNCTIONSFUNCTION BALD EAGLE MODET ON THE OTHER HAND MADE VEIY POOR USE

OF EXISTING DATA THE US FLSH AND WILDLIFE SERVICE HAS IQLE AN LNAQIY
DATA SET ON EAGLE NESTING HABITAT IN THE THISTHI DATA SET COULD BE USED TO

DEVELOP VERY HIGH QUANTITY STATISTICAL FUNCTIONSFUNCTION THE HABITAT CAPABILITY

MODEL EFFORT DID NO ORIGINAL ANALYSESANALYSE MORE ISING THE MODEL FAILED TO INCLUDE

SOME OF THE MOST IMPORTANT HABITAT VARIABLESVARIABLE REPORTED IN THE EAGLE PUBLICATIONSPUBLICATIONICSQH BECAUSE THAT DATA LAYER WAS NOT YET IN GIS MOTHER

LEMH IT MOST OF THE SPECIESSPECIE MODELSMODEL IS THAT THEY WERE COMPLETED YEARSYEAR

AGO AND ARE NOW VERY DATED IN THE LITERATURE THEY FOR EXAMPLE THE RESULTSRESULT

OF THE RECENTLY COMPLETED STUDY OF BREEDING BIRD HABITAT USE ON THE TONGASSTONGAS WERE

NOT EVEN USED THE MODELSMODEL

MODEL STRUCTURE

AGREE WITH APPENDIX THAT IT IS OVERLY TENUOUSTENUOU TO PREDKT ANIMAL DENSITY

USING THE HABITAT CAPABILITY APPROACH THE IH INDEX ITSELF SEEMSSEEM THE MORE

VALUABLE OUTPUT VARIABLE
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APPLICATIONSAPPLICATION

THE MATERIAL WE WERE PRESENTED WITH DID NOT INCLUDE APPLICATIONSAPPLICATION OF THE

MODEISMODEI

LQ
THE PLAN FOR VALIDATION DESCRIBED IN THE DOCUMENT EXCELLENT

UNFORTUNATE HAS BEEN IMPLEMENTED ONLY FOR THE BROWN BEAR THISTHI THE

MAJOR WEAKNESSWEAKNES OF THE TONGASSTONGAS MHTAT CAPABILITY EFFORT DATA ARE AVAILABLE FOR

VALIDATING THE BALD EAGLE MODEL AND SOME OF THE SONGBIRD MODELSMODEL BUT THISTHI WAS

NOT DONE BEYOND USING EXISTING DATA WHOLE NEW SUITE OF STUDIESSTUDIE NEEDSNEED TO BE

TO MAKE THISTHI NODDING EFFORT USEFUL

ALI THREE DOCUMENTSDOCUMENT

THE RELATIONSHIPSRELATIONSHIP AMONG THESE DOCUMENTSDOCUMENT IS VERY UNCLEAR WHAT ROLE IF

ANY THE INTERAGENCY STRATEGY HAVE IN THE TONGASSTONGAS FOREST LA IT WOULD

SEEM APPROPRIATE TO INCLUDE THE STRATEGY AS ONE OF THE MANAGEMENT IVESIVE
THE FOREST PLAN OWEN THAT THISTHI IS OT THE CASE WHY DOESDOE ACLQ USE THE

INTERAGENCY AS BENCHMARK FOR COMPARING MANAGEMENT ALTERNATIVESALTERNATIVE

WHY IS THE VIABILITY ANALYSISANALYSI IN THE FOREST PLAN LEG TO AN

APPENDIX RATHER THAN BEING CENTRAL PART OF THE PLAN WHY ARE THE HABITAT

MODELSMODEL IGNORED IN APPENDIX CLEARLY THESE THREE EFFORTSEFFORT NEED BE MERGED TO

PRODUCE GOOD PRODUCTSPRODUCT

IESH REVIEW BALD EAGLE

THE HABITAT CAPABILITY MODEL FOR THE BALD EAGLE WOEFULLY THISTHI
IS UNFORTUNATE BECAUSE THISTHI SPECIESSPECIE HAS BEEN VERY WELL STUDIED ON THE TONGASSTONGAS
AND HAS QUITE SPECIFIC BREEDING HABITAT REQUIREMENTSREQUIREMENT THUSTHU IT IS SPECIESSPECIE THAT

RELATIVELY EASY TO MODEL

THE EXTENSIVE DATA SET ON THISTHI SPECIESSPECIE COMPILED BY THE US FISH AND WILDLIFE

SERVICE COULD HAVE BEEN MUCH BETTER FIRST THE MODEL DOESDOE NOT INCLUDE

OF THE VARIABLESVARIABLE FOUND TO BE IMPORTANT IN THE FISH AND SERVICE

PUBLICATIONSPUBLICATION ON EAGLE BREEDING HABITATSHABITAT VARIABLESVARIABLE ON SHORE TYPE WERE OMITTED

APPARENTLY BECAUSE THEY WERE NOT THE ON TOPOGRAPHY AND

SHORE TYPE COULD HAVE BEEN DERIVED FROM EXISTING DATA BASESBASE ELEVATION

MODELSMODEL AND BY AERIAL PHOTO

MORE IMPORTANT SHORTCOMING IS THAT THE FOREST SERVICE DID NOT TAKE

ADVANTAGE OF THE OPPORTUNITY TO REANALYZE THE FISH AND WILDLIFE SERVICE DATA SET
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IN ORDER TO DEVELOP HABITAT FUNCTLONSFUNCTLON YEW NKE IVAR STATISTICAL FUNCTIONSFUNCTION

COUH BE DEVELOPED FROM THE DATA THE MODEL BUILDERSBUILDER RANKED HABITAT

CAPABILITY RATHER ARBITRARILY FOR EXAMPLE WESTERN HEMLOCK FORESTSFOREST ARE KNOWN TO

BE LESSLES PREFERRED FOR NESTING THAN SITKA SPRUCE FORESTSFOREST BUT THERE NO BASISBASI FOR

ASSIGNING HEMLOCK FOREST AN INDEX OF THAN SOME OTHER VALUE LESSLES THAN

IT IS ALSO NOT CLEAR THAT THE CAPABILITY WERE BASED ON EAGLE HABITAT

PREFERENCE DATA AS IS MOST DESIRABLE RATHER THAN HABITAT USE DATA THE BROWN

BEAR MODEL IS GOOD EXAMPLE OF USING PREFERENCE DATA

THE MEANSMEAN OF LNGH EAGLE DENSITY FROM HABITAT CAPABILITY IS VERY

TENUOUSTENUOU NESTING DENSITY OF BALD EAGLESEAGLE IN SOUTHEAST ALASKA IS PROBABLY MORE

IONH OF FOOD AVAILABILITY THAN INGH HABITAT HANSEN FOOD

AVAILABILITY NOR CORRELATESCORRELATE ARE NOT CONSIDERED IN THE BABTTAT CQ THUSTHU IT IS

UNREASONABLE TO PREDICT EAE DENSITY BASED ON NESTING THE MODEL GOESGOE
EVEN FURTHER OFF ESTIMATING TOTAL ADULT EAGLE DENSITY BASED ON NESTING

HABITAT AND AN AVENGE RATIO OF LNGH TO BREEDING ADULTSADULT LNG
ADULTSADULT HAVE VERY DIFFERENT HABITAT USE FROM BREEDING EAGLESEAGLE HANSEN AND HODGESHODGE

IN SUM THISTHI HABITAT MODEL LIKELY TO BE MISLEADING MUCH BETTER MODELSMODEL
COULD BE DEVELOPED WITH THE DATA AVAILABLE

COMPREHENSIVE RECOMMENDATIONSRECOMMENDATION FOR THE FUTURE

CONCEPTUAL APPROACHESAPPROACHE

MULTIPLE USE AGENCIESAGENCIE LIKE THE TNF WOULD DO WELL TO CAREFUFLY EVAIUATE

ADAPTIVE MANAGEMENT APPROACHESAPPROACHE THE RATIONALE AND IMPLEMENTATION OF ADAPTIVE

MANAGEMENT IS DESCRIBED FEMAT 1993 AND JENSEN AND BOURGERON 199314

AND HANSEN ET AT 1993 LUS AN APPLICATION FOR WILDLIFE MANAGEMENT
ADAPTIVE MANAGEMENT GIVESGIVE CONSTRUCT FOR IZTHG AND INATIN

IYQH MANAGEMENT LEME AND MONITORING

THE REVIEW DOCUMENTSDOCUMENT MAKE CLEAR THAT THE TONGASSTONGAS WOULD DO WELL THE BETTER WE
LINK THESE TYPESTYPE OF IESQ

THE TONGASSTONGAS AN EXCELLENT SETTING FOR DEVELOPING NEW INVENTORY AND

ITOR METHODSMETHOD FOR FISH AND WILDLIFE THE FOREST IS VERY SUPPORTSSUPPORT

LARGE NUMBER OF MOST SPECIESSPECIE ARE LITTLE STUDIED AND SEVERAL SPECIESSPECIE

OPERATE AT THE LANDSCAPE SCALE AND LH BE DIFFICULT TO MANAGE NEW COSTEFFECTIVE

METHODSMETHOD ARE NEEDED THAT ARE LQLYH ORGANIZED GATHERING RELATIVELY

INEXPENSIVE COURSE DATA ON MOST SPECIESSPECIE AND INCREASINGLY FINE DATA

ON SPECIESSPECIE MOST AT RISK CONSIDERABLE THINKING IS NEEDED ON THE TYPESTYPE AND SCALESSCALE

OF HABFTAT VARIABLESVARIABLE TO MEASURE AND ON HOW TO LINK HABITAT ANALYSESANALYSE WITH

DEMOGRAPHIC ANALYSESANALYSE
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NEW IONALH AND FUNDING STRUCTURESSTRUCTURE MAY WELL BE NEEDED ON THE

TONGASSTONGAS TO MEET THE REQUIREMENTSREQUIREMENT OF THE NATIONAL FOREST MANAGEMENT ACT SEE
1993

SUGGESTED STEPSSTEP FOR INGH SPECIESSPECIE VIABILITY ON THE TONGASSTONGAS

OBJECTIVESOBJECTIVE CAREFULLY EVALUATE AND CLEARLY STATE THE GOALSGOAL FOR SPECIESSPECIE

MANAGEMENT ON THE FOREST LUDE OPERATION DEFINITIONSDEFINITION OF TERMSTERM LIKE

AND IFYH THE PRIORITY OF THESE GOALSGOAL RELATIVE TO THOSE OF OTHER

RESOURCESRESOURCE BE SPECIFIC ENOUGH IN THE GOALSGOAL SO THAT THERE ARE GROUNDSGROUND FOR

OBJECTIVELY ASSESSING HOW WELL THE GOALSGOAL ARE MET THROUGH

DEVELOP CONCEPT MODELSMODEL AND DATA BASESBASE ASSEMBLE CONCEPTUAL

MODELSMODEL OF THE FACTORSFACTOR THAT LIKELY CONTROL SPECIESSPECIE VIABILITY AND THE SCALESSCALE AT WHICH

THESE OPERATE VEGETATION CLIMATE GEOMORPHOLO HUMAN ACTIVITIESACTIVITIE

NATURAL DISTURBANCE AND OTHER FACTORSFACTOR SHOULD BE CONSIDERED COMPILE DATA BASESBASE
IN 18 OF THESE POTENTIAL DRIVERSDRIVER DECIDE ON WHETHER STRATE
AN STRATE OR BOTH MOST APPROPRIATE REVIEW EXISTING

LITERATURE OR INITIATE RESEARCH ON PRESETTLEMENT HABITAT AND LANDSCAPE DYNAMICSDYNAMIC
TO OFFER CONTEXT FOR LANDSCAPE MANAGEMENT

RANK SPECIESSPECIE ECOSYSTEMSECOSYSTEM OR PROCESSESPROCESSE TH RISK TO VIABILITY DEVELOP

OBJECTIVE RANKING CRITERIA TO DETERMINE WHICH ECOSYSTEMSECOSYSTEM OR PROCESSESPROCESSE
ARE MOST AT RISK AND MERIT HIGHER LEVELSLEVEL OF RESEARCH OF MANAGEMENT
CONSIDERATION THE INTERAGENCY STRATEV GOOD EXAMPLE OF DOING THISTHI FOR

OLDGROWTH ASSOCIATED TERRESTRIAL CQI IN ADDITION TO THE TYPESTYPE OF CRITERIA THEY

USED AREA OF SUITABLE HABITAT ACROSSACROS THE CURRENT LANDSCAPE SHOULD BE

CONSIDERED THISTHI CAN BE CALCULATED USING THE GIS DATA DEVELOPED IN STEP TWO IN

THE CASE OF SPECIESSPECIE ALL VERTEBRATESVERTEBRATE SHOULD BE CONSIDERED

DEVELOP ALTERNATIVE MANAGEMENT THERE GOOD OPPORTUNITY TO

DEVELOP CREATIVE NEW MAN AGE RNENT SCCN ARIASARIA TO ACCOMPLISH MULTIPLE RESOURCE

OBJECTIVESOBJECTIVE SWANSON ET IN PREP OFFERSOFFER AN EXCELLENT EXAMPLE AT THE WATERSHED

SCALE THAT GES CON ID OF PRESETTLENWNT DISTNTHANCE PATTERNSPATTERN RISKSRISK TO

WATER QUALITY AND FOREST PLAN OBJECTIVESOBJECTIVE FEMAT 1893 OFFERSOFFER GOOD EXAMPLESEXAMPLE OF

SCENARIO DEVELOPMENT AT THE REGIONAL SCALE

IT APPEARSAPPEAR FROM THE REVIEW DOCUMENTSDOCUMENT THAT NONE OF THE MANAGEMENT
ALTERNATIVESALTERNATIVE CURRENTLY UNDER CONSIDENTLON ON THE TONGASSTONGAS OFFER GOOD HOPESHOPE OF

MAINTAINING IQL AMONG OLD IN SOME PROVINCESPROVINCE ADDITIONAL SCENARIOSSCENARIO

ARE NEEDED THE INTERAGENCY STRATEGY COULD WELL FORM THE BASISBASI OFT MANAGEMENT

PROJECT THE I1KE CONSEQUENCESCONSEQUENCE OF EACH IVEH GIS
VEGETATION SIMULATION MODELSMODEL AND SPECIESSPECIE HABITAT FUNCTIONSFUNCTION SHOULD BE USED TO
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PROJECT THE CONSEQUENCESCONSEQUENCE THROUGH TIME UNDER EACH MANAGEMENT ALTERNATIVE KEY

RESPONSE VARIABLESVARIABLE THELUDE VEGETATION HABITAT LT
DEMOGRAPHY FOR KEY IESL AND WOOD PRODUCTSPRODUCT VOLUME AND VALUE EXAMPLESEXAMPLE
OF MODELING SYSTEMSSYSTEM USEFW FOR THISTHI PURPOSE CAN BE FOUND TH HANSEN ETAL 1993
AND HANSEN ET AT IN REVIEW THE TONGASSTONGAS APPEARSAPPEAR TO BE ON THE RIGHT FRACK IN

DEVELOPING WILDLIFE ITAT MODELSMODEL AND PROJECTING GRO RESPONSE TO EACH

MANAGEMENT ALTERNATIVE APPENDIX THESE EFFORTSEFFORT SHOULD BE CONSOLIDATED TO

MAKE REALISTIC QUANTITATIVE PROJECTIONSPROJECTION OF THE ECONOMIC AND SOCIAL

CONSEQUENCESCONSEQUENCE OF EACH MANAGEMENT ALTERNATIVE AGAIN FEMAT 1993 OFFERSOFFER AN

IVEH EXAMPLE THE RESULTSRESULT OF SUCH ANALYSESANALYSE GIVE AN OBJECTIVE BASISBASI

FOR CHOOSING PREFERRED ALTERNATIVE TO BE

IMPLEMENT ONE OR MORE SCENARIOSSCENARIO MONITOR AND EVALUATE

EACH MANAGEMENT IMPLEMENTATION SHOULD BE SEEN AS AN

OPPORTUNITY FOR LEARNING WALTERSWALTER GIVESGIVE SEVERAL LESH OF HOW TO DESIGN

SUCH IMPLEMENTATIONSIMPLEMENTATION AS MANAGEMENT EXPERIMENTSEXPERIMENT FEMAT 1993 DESIGNATESDESIGNATE

MANAGEMENT LAND SQH THAT ARE DEWCATED TO TRYING NEW

MANAGEMENT APPROACHESAPPROACHE THE TONGASSTONGAS WOULD DO TO TRY VARIETY OF

AND REGIONAL LV APPROACHESAPPROACHE TO DETERMINE WHICH STRATEGIESSTRATEGIE
BEST ACCOMPLISH MANAGEMENT

RIGOROUSRIGOROU MONITORING PROGRAM IS ESSENTIAL TO DETERMINE HOW WELL THE

SCENARIO WAS AND KEY RESOURCESRESOURCE RESPONDED TO THE SCENARIO

THISTHI INFORMATION SHOULD THEN BE USED TO REVISE MANAGEMENT OBJECTIVESOBJECTIVE ANDIH MODELSMODEL UPDATE AND EXPAND DATA BASESBASE AND VERIFY VEGETATION AND

HABITAT MODELSMODEL

GOOD XNONFTORTHG IS EXPENSIVE AND DIFFICULT NEW COSTEFFECTIVE DESIGNSDESIGN ARE

NEEDED ONE APPROACH FOR VERTEBRATESVERTEBRATE ON THE TONGASSTONGAS IS TO USE SCALE
COMMUNITY STUDIESSTUDIE TO DETERMINE THE HABITAT ASSOCIATIONSASSOCIATION OF MOST SPEAESSPEAE
UNLIKE THE GTO WILDLIFE HABITAT UDY DONE IN REGION MORE DETAILED

STHDLESSTHDLE COULD THEN BE DONE FOR SPECIESSPECIE THAT ARE RARE OR OTHERWISE LIKELY TO BECOME

AT RISK SUCH STUDIESSTUDIE NEED BE FULLY INTO FOREST SERVICE ACTIVITIESACTIVITIE AND

BUDGETSBUDGET AND ROUTINELY EARNED OUT OVER THE

EACH OF THE REVIEW DOCUMENTSDOCUMENT OUTLINESOUTLINE SPECIFIC RESEARCH AND MONITORING
NEEDSNEED FOR WILDLIFE VTABILFLY THOUGHT THE LIST WAS RATHER COMPLETE

PROCEED THROUGH STEPSSTEP ITERATIVELY WITH THE GOAL OF CONTINUALLY

IMPROVING RESOURCE MANAGEMENT

CHANGESCHANGE TO INFRASTRUCTURE AND FUNDING

FEMAT 1993 LISTSLIST SEVERAL IH CHANGESCHANGE THAT COULD

FOREST SERVICE MANAGEMENT
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SPECQI RECOMMENDATIONSRECOMMENDATION FOR THE FUTURE BALD EAGLE

THISTHI SPECIESSPECIE IS DOING WELL ON THE TONGASSTONGAS AND CAN BE KEPT IN GOOD SHAPE

WITH WILY MODERATE INVESIMENT IN MANAGEMENT THE TWO MAIN DETERRNTN ANTSANT OF

SINVIVA AND REPRODUCTION APPEAR TO BE FOOD AVAILABILITY AND WATERSIDE HABITAT

FOR NESTING FEEDLNG AND ROOSTING IL 1987 FOREST SERVICE TQIESTQIE MAY
STRONGLY WATER QUALITY AQUATIC AND IQN ECOSYSTEMSECOSYSTEM AND

ANADROMOUSANADROMOU AND RESIDENT INTELLIGENT MANAGEMENT OF AQUATIC AND MAXINE

HABITATSHABITAT IS ESSENTIAL FOR MAINTAINING FOOD BASE FOR THE AL EAGLE AND OTHERIS MAINTENANCE OF FEEDING AND WINTERING HABITAT IS ALSO

ESSENTIAL SUGGEST THE FOLLOWING STEPSSTEP FOR INGH THISTHI SPECIESSPECIE

ANALYZE THE US FISH AND WILDLIFE SERVICE DATA BASE ON EAGLE HABITAT USE

AND DEVELOP GOOD HABITAT MODEL TO PREDICT HABITAT SUITABILITY UNDER DIFFERENT

LANDSCAPE SCENARIOSSCENARIO IS SHOULD BE DONE ON PROVINCE BY PROVINCE BASISBASI TO

ACCOUNT FOR LOCAL TLIFLRENCESTLIFLRENCE

STANDARDSSTANDARD AND GUIDELINESGUIDELINE SHOULD BE DEVELOPED FOR THISTHI SPECIESSPECIE BASED ON

KNOWN LOCATIONSLOCATION OF EAGLE NESTSNEST ROASTSROAST ETC AND BASED ON PROJECTED IQF
SULTABIFITY

AREASAREA DESIGNATED AS LG HABITATSHABITAT SHOULD BE MONITORED PERIODICALLY TO

DETENTILNE IF THE STANDARDSSTANDARD AND GUIDELINESGUIDELINE ARE EFFECTIVE IN MAINTAINING EAGLE

HABITATSHABITAT

DATA BEING COLLECTED BY THE FISH AND WILDLIFE SERVICE ON EAGLELTS RATIOSRATIO TQIONH AND MOVEMENTSMOVEMENT SHOULD BE

ANALYZED ANNUALLY TO MONITOR IONH IF POPULATION DECLINESDECLINE ARE

DETECTED RESEARCH SHOULD BE TO DETERMINE THE CAUSESCAUSE OF THESE DECLINESDECLINE
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TONGASSTONGAS WATTONAI FOREST

LAND MANAGEMENT PLAN

IH REVIEW

BY

OLIVER BOUCK
PROFESSPROFES OR LAW SCHOOL

TULANE UNIVERSITY

BACKGROUND

AM PROFESSOR OF LAW AND HAVE SPECIALIZED IN TEATHTNG AND RESEARCH OF

NATURAL RESOURCESRESOURCE AND ENVIRONMENTAL FOR THE PAST TWELVE YEARSYEAR PREVIOUSLY

FOR TEN YEARSYEAR WAS GENERAL COUNSEL TO THE NATIONAL LQIF FEDERATION

WASHINGTON

MY APPROACH TO ISSUESISSUE OF THE SORT INVOLVED IN THISTHI REVIEW IS TO EXAMINE THE

REQUIREMENTSREQUIREMENT OF LAW AND POLICY TO EXAMINE THE EXTENT TO WHICH THE

MATERIALSMATERIAL MEET THOSE REQUIREMENTSREQUIREMENT HAVE NO SCIENTIFIC OR BIOLOGICAL EXPERTISE

LIFE OR FORESTRY ISSUESISSUE DO HAVE EXPERIENCE TH REGULATION AND

1QIJ AND FORESTRY LAWSLAW IH POLICY

GENERAL OBSERVATIONSOBSERVATION ON LAWSLAW AND POLICIESPOLICIE RELEVANT TO THE TON GASSGAS
PLANNING PROCESSPROCES

THREE MAJOR FEDERAL LAWSLAW PRESERTHE PLANNING FOR THE TONGASSTONGAS NATIONAL

FOREST THE NATIONAL ENVIRONRNENTAJ POFTEY ACT THE ENDANGERED SPECIESSPECIE
ACT AND THE COMBINED FOREST AND ANDH EH RESOURCESRESOURCE

PLANNING ACT EPA AND NATIONAL FOREST MANAGEMENT ACT

IN RELEVANT AH REQUIRESREQUIRE FULL CONSIDERATION OF ALTERNATIVESALTERNATIVE IN THE

PLANNING PROCESSPROCES 42 4382CUE THE IONH INCLUDESINCLUDE EVEN

ALTERNATIVESALTERNATIVE THAT ARE BEYOND THE ABILITY OF THE AGENCY TO THAT MAY
REQUIRE LQ POILCY OR REGULATORY THEY ALSO INCLUDE

ALTERNATIVESALTERNATIVE TO ASSUMPTIONSASSUMPTION BASED EXISTING EXISTING CONTRACTSCONTRACT

OF LE OF TIMBER FROM THE TONGASSTONGAS NATIONAL IQN
FOREST IN SHORT UNDER PLANNING FOR THISTHI OR ANY OTHER NATIONAL

FOREST STARTSSTART FRESH WITH ALL OPTIONSOPTION OPEN

THE ESA IS TO PROTECT THE ECOSYSTEMSECOSYSTEM ON WHICH ENDANGERED

SPECIESSPECIE DEPEND 16 153 THE ESA REQUIRESREQUIRE ALL FEDERAL AGENCIESAGENCIE TO
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ENSURE THAT THEIR ACTIVITIESACTIVITIE ARE NOT LIKELY TO JEOPARDIZE LISTED SPECIESSPECIE OR LYH
MODFL THEIR CRITICAL HABITATSHABITAT 16 SC 1536 THESE PROTECTIONSPROTECTION EXTEND TO

CANDIDATE SPECIESSPECIE AS WELL 16 THE ESA ALSO REQUIRESREQUIRE FEDERAL

AGENCIESAGENCIE TO EXERCISE THEIR MANAGEMENT AUTHORITY TO CONSERVE ALL FISH WILDLIFE

AND PLANTSPLANT 16 1534 THE ESA THUSTHU PROVIDESPROVIDE BOTH THE AUTHORITY TO

PROTECT INDIVIDUAL SPECIESSPECIE AND THEIR HABITATSHABITAT AND THE AUTHORITY TO PLAN

LYQH TO CONSERVE NONEND ANGERED SPECIESSPECIE POPULATIONSPOPULATION AND ECOSYSTEMSECOSYSTEM

THE RPA AND NFMA PROVIDE FIR THE CONSIDERATION OF WILDLIFE AND DIVERSITY

NATIONAL FOREST PLANNING MORE FQLYQH PART 219 THE FOREST SERVICE

REGULATIONSREGULATION IMPOSESIMPOSE SUBSTANTIVE AND PROCEDURAL CRITERIA ON SERVICE PLANNING FOR

BOTH WILDLIFE AND DIVERSITY

Q1 REQUIRESREQUIRE MANAGEMENT TO MAINTAIN VIABLE POPULATIONSPOPULATION OF

EXISTING NATURAL AND DESIRED NONNATURAL VERTEBRATE SPECIESSPECIE IN THE PLANNING
AREA THE SERVICE IS TO THAT SPECIESSPECIE ARE IN THE

PLANNING AREA HABITAT MUST BE PROVIDED TO SUPPORT LEASE MINIMUM OF

REPRODUCTIVE LVQL STRFFICIENTLY DISTRIBUTED TO ALLOW SPECIESSPECIE TO

NOTEWORTHY IN THESE PROVISIONSPROVISION ARE THE TERMSTERM AND THESE

REQUIREMENTSREQUIREMENT ARE LH AND UNQUALIFIED

27 REQUIRE THE SERVICE TO PROVIDE FOR ITYH OF LA AND

ANIMAL TNM AND TREE SPECIESSPECIE CONSISTENT WITH MULTIPLEUSE OBJECTIVESOBJECTIVE

QUALIFIED 26 GOESGOE ON TO REQUIRE INVENTORIESINVENTORIE HOWEVER THAT

INCLUDE QUALITATIVE DATA ING POSSIBLE THE EVALUATION OF EQH AND

EVALUATIONSEVALUATION THEMSELVESTHEMSELVE FOR EACH ALTERNATIVE THISTHI AND

REQUIREMENT IS 1TT ABSOLUTE TERMSTERM IN THISTHI SCHEME IS DEFINED

AS THE AND ABUNDANCE OF DIFFERENT PLANT AND ANIMAL LQIESQ19 SEE ALSO 21927G IT IS CLEAR THAT WITH REGARD TO THE MAINTENANCE OFIV THE PREPARATION OF INVENTORIESINVENTORIE AND THE EVALUATION OF ALTERNATIVESALTERNATIVE WITH

REGARD TO PLANT INM ARE TO BE EQUALLY CONSIDERED WITH LXN
AND VERTEBRATESVERTEBRATE

12H REQUIRESREQUIRE PLANSPLAN TO PROVIDE FOR PERIODIC MONITORING AND

EVALUATION INTERVALSINTERVAL ESTABLISHED IN THE PLAN SHALL BE

EVALUATED ON SAMPLE BASISBASI TO DETERMINE HOW WELL OBJECTIVESOBJECTIVE HAVE BEEN MET
BASED ON THESE TO THE PLAN ARE TO BE MADE THISTHI PRCMSPRCM ION

CALLSCALL FOR WITH THE OPPORTUNITY TO MAKE EARLY AND MAJOR

ADJUSTMENTSADJUSTMENT TO ACCOMPLISH SUCH PLANNING GOALSGOAL AS VIABLE POPULATIONSPOPULATION
AND IQTY AS LAXY THISTHI PROVISION APPEARSAPPEAR TO PRECLUDE MAJOR AND

IRREVERSIBLE COMMITMENTSCOMMITMENT WHOSE IMPACTSIMPACT COULD DAT THESE GOALSGOAL
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APPLICATION OF THESE LAWSLAW AND POLICIESPOLICIE TO THE REVIEW DOCUMENTSDOCUMENT

THISTHI SCL THE TRATEGY DOCUMENT APPEARSAPPEAR TO BE

AN EARNEST IF HIGHLY ATTEMPT TO APPLY THE ABOVE LEGAL

PRINCIPLESPRINCIPLE TO PLANNING FOR THE TONGASSTONGAS ON THE OTHER LQ
APPEARSAPPEAR TO BE CONCERNED WITH DEFENSING EVEN THE RECOMMENDATIONSRECOMMENDATION OF THE

AND DOESDOE OT APPEAR TO IMPLEMENT EITHER THE SPIRIT OR THE

LETTER OF THESE LPKL
THE SELECTION OF SPECLEC IS

EXPLAINED IN CONSIDERABLE DETAIL IN THE STRATEGY NO SIMILAR

EXPLANATION IS PROVIDED FOR APPENDTX WHICH CONTAINSCONTAIN FEWER SPECIESSPECIE INCLUDESINCLUDE

SPECIESSPECIE THAT ARE BOTH HARDY AND ABUNDANT THE DOLLY TO THE

EXCLUSION OF ONESONE THAT ARE LESSLES HARDY AND ABUNDANT AND EXCLUDESEXCLUDE SPECIESSPECIE

QOSHAWK THAT ENDANGERED YET OR NOT PRESENT VIABILITY CONCERNSCONCERN AND FOR WHOM
THE TONGASSTONGAS APPEARSAPPEAR TO BE IMPORTANT HABITAT

THE FISH AND WILDLIFE SERVICE HAS LYH REVISED ITS LIST ORWARRANTED

BUT PRECLUDED CANDIDATE LH ELEVATING SOME TO CATEGORY ONE NEW SPECIESSPECIE
FOR WHICH THE TONGASSTONGAS HABITAT AS WELL HAVE BEEN PROPOSED FOR LISTING AN

ADEQUATE AND UPDATED REVIEW BASED ON ALL LISTED AND CANDIDATE SPECIESSPECIE SEEMSSEEM
WARRANTED

HABITAT TQHCA THE APROPOED ATTEMPTSATTEMPT TO

RELATE THE NEEDSNEED OF SPECIESSPECIE POPULATIONSPOPULATION TO HABITAT SIZESSIZE CONFIGURATIONSCONFIGURATION

ARID THISTHI ATTEMPT SEEMSSEEM DIRECTED TOWARDSTOWARD MEETING THE REQUIREMENTSREQUIREMENT
OF 21919 INGH THE RELATIONSHIP BETWEEN HABITAT AND POPULATIONSPOPULATION AS

ADOPTSADOPT INSTEAD THE MEASURING STICK OF THE PERCENTAGE

OF IE INGH WITHOUT CONSIDERATION OF LOCATIONSLOCATION ALTITUDESALTITUDE

CONNECTIONSCONNECTION AND MOST DISTRIBUTION OF THISTHI HABITAT BY THISTHI DEVICE

AVOIDSAVOID THE NECESSITY TO CONSIDER THE NEEDSNEED DISTRIBUTIONSDISTRIBUTION AND

CONNECTIVITY OF THE HABITATSHABITAT OF ANY INDICATOR ES IT IS HARD TO SEE WHY
UNDER SUCH ANALYSISANALYSI CONSIDERATION OF IS IS RELEVANT AT ALL

THE STRATEGJ PRESENTSPRESENT BLUEPRINT FOR THE OF

ITS INDICATOR SPECIESSPECIE IT ALLOWSALLOW NO PLAY FOR RECREATIONAL ISTEN NON
CONSUMPTIVE USER OR CATASTROPHIC EVENTSEVENT THAT WIFL

REDUCE SURVIVAL OPPORTUNITY OVER TIME

AS STATED ABOVE DOESDOE NOT ATTEMPT TO RELATE SPECIESSPECIE NEEDSNEED TO

HABITAT IN QUANTITATIVE INSTEAD IT APPROACHESAPPROACHE THE QUESTION OF RISK BY

ASSUMING THAT GREATER THAN 50 LOSSLOS WIDEH OF OLDGROWTH OR IN THE

HABITAT UNITSI WOULD POSE TO SURVIVAL CONVERSELY

HABITAT LOSSESLOSSE PROVINCEWIDE OR HABITATUNIT WIDE OF LESSLES THAN 50 ARE ASSUMED

TO PRESENT LOW LE NO TO SURVIVAL THISTHI APPROACH HARDLY

AGAINST THREATSTHREAT OVER LONG PERIOD OF TIME NO PERSON OF MY ACQUAINTANCE ACCEPTSACCEPT
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49 IS OF IVAL IG WHEN SINGLE PARAGRAPH AT THE END OF THE

RISK ANALYSISANALYSI LESSLES 33 RISK THRESHOLD IS PRESUMED VIABLE POPULATIONSPOPULATION OF

WILDLIFE IN SEVERAL MORE PROVINCESPROVINCE BECOME JEOPARDIZED

BURDEN OF PROOF

THE LOWI COMMENTSCOMMENT WILL ADDRESSADDRES THE ISSUE OF OF PROOF IN

PROCEEDLUG WITH SUCH PLAN THE ABSENCE IL NECESSARY TO EVALUATE

OR ENSURE AGAINST THE JOSSJOS OF SPECIESSPECIE OR BIOLOGICAL DIVERSDIVER

THISTHI PLANNING IS BEING CONDUCTED UNDER NEPA WHICH IMPOSESIMPOSE STRINGENT

REQUIREMENTSREQUIREMENT ON FEDERAL 1ESE ACCORDING TO THE REGULATIONSREGULATION OF THE

PRESIDENTSPRESIDENT COUNCIL ON ENVIRONMENTAL QUALITY REGULATIONSREGULATION THAT ARE BINDING ON ALL

FEDERAL AGENCIESAGENCIE WHEN AN AGENCY IS EVALUATING LYH FORESEEABLE

SIGNIFICANT ADVERSE EFFECTC ON THE ENVIRONMENT IN AN 15 AND THERE IS

IONH IF THISTHI IONH ESSENTIAL TO REASONED CHOICE

AMONG ALTERNATIVESALTERNATIVE AND THE OVERALL COSTSCOST OF OBTAINING IT AXE NOT EXORBITANT THE

AGENCY THE IN THE ENVIRONMENTAL IMPACT 40

CFR EMPHASISEMPHASI ADDED

WE MAY NOW REVIEW PART 219 OF THE FOREST SERVICE REGULATIONSREGULATION TBR FOREST

WIDE INGH SEE ABOVE THESE REGULATIONSREGULATION ARE ALSO AND AS BINDING ON THE

SERVICE AS ENACTMENTSENACTMENT OF THE STATESSTATE CONGRESSCONGRES

THE STRONGEST REGULATORY MANDATE IONH ILLSILL
REQUIRING THE FOREST SEXVICE TO SIC THAT SPECIESSPECIE ARE DISTRIBUTED IN

THE PLANNING AREA THE TERM EH SETSSET HIGH SUBSTANTIVE AND PROCEDURAL

STANDARD 437 153 1978 OVERRIDING THE SH ANALOGOUSANALOGOU
STANDARD TO AGAINST JEOPARDY LANGUAGE ADMITSADMIT OF NO IONQ
NONE WOULD BE HARD PRESSED TO FLEZD STATUTORY PROVISION WHOSE TERMSTERM WERE ANY

PLAINER UH RESOURCESRESOURCE LIMITED SD 194 CIT

1993 USFSUSF BIOLOGICAL OPINION CONCLUDING NO JEOPARDY TO THE GRIZZLY

BEAR ON THE ISH OF INADEQUATE INFORMATION TO SUPPORT THAT CONCLUSION THISTHI
NQ RIGOR HAS BEEN APPLIED TO POPULATIONSPOPULATION DECISIONSDECISION UNDER THE NPMA

REGULATIONSREGULATION UBON IETY JEYQ 798 SU 1484

1992 WERE THE FOREST SERVICE TO ADOPT PLAN PROJECTING SLOW TO MEDIUM

VIABILITY THE COURT WOULD ISSUE SUMMARY JUDGMENT AGAINST SUCH DECISION

NOW LA IS ADOPTED IT CANNOT BE ONE WHICH THE AGENCY KNOWSKNOW
OR BELIEVESBELIEVE WILL PROBABLY CAUSE THE EXTIRPATION OF OTHER VERTEBRATE SPECIESSPECIE FROM

THE PLANNING

IONH 26 27 REQUIRE THE SERVICE TO FORLV OF PLANT AND LXN SPECIESSPECIE THROUGH MAKING POSSIBLE THE

EVALUATION OF IV THE ADEQUACY OF THE ERVLCSERVLC PROVLSION FOR IV AND

OF ITS ARE THE SUBJECT OF NUMEROUSNUMEROU ADMINISTRATIVE APPEALSAPPEAL OF FOREST
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SERVICE PLANSPLAN AND OF SMALL BUT GROWING NUMBER OF FEDERAL LOWER COURT CASESCASE
ALTHOUGH IN GENERAL THESE OPINIONSOPINION HAVE BEEN DEFERENTIAL TO THE LCESLCE
ISEH SEE 810 1021 ARK 1992K

1994 1S 1SH 1563 1994
1994 US DIN LEXISLEXI 1710 WISC 1994 EACH CASE IS RESOLVED ON

ITS PARTICULAR AND THE FBLL MEANING OF THESE PLANNING REQUIREMENTSREQUIREMENT WILL NOT

BECOME CLEAR FOR AT THISTHI POINT IT SEEMSSEEM SAFE TO SAY THAT WHILE THE LH OF

REMAINSREMAIN AN ELUSIVE ONE FOR COURTSCOURT TO THE INFORMATION REQUIRED

SUPPORT DIVERSITY ANALYSISANALYSI WILL BECOME HIGH COURTSCOURT ARE FAR MORE

COMFORTABLE ENFORCING PROCEDURAL LONALH MANDATESMANDATE THAN SUBSTANTIVE

LS QQOTHER REGU1ATO AND IYH REQUIREMENTSREQUIREMENT ALSO

ON THE FOREST IQIC PROPOSED IVEEH INCLUDING PROHIBITIONSPROHIBITION ON

SECTION CX2 TONGASSTONGAS TIMBER REFORM ACT ACREAGE ON

LIMITATIONSLIMITATION EVENAGED MANAGEMENT FOR LOCK SPRUCE FORESTSFOREST OF COASTALLA 36 CFR I9 AND NFMNSNFMN RESTRICTION OF LE TO

WHERE IS DETERMINED TO BE THE OPTIMUM 4SH THISTHI
LAST ICTON HAS RECENUY BEEN INTERPRETED TO ENJOIN EVENAGED MANAGEMENT

EXCEPTION INTO THE IL CLUB UH 822 356E
THISTHI COURT ALSO NOTED THAT THE PROPOSED EVENAGED MANAGEMENT DID NOT PROMOTE

SPECIESSPECIE DIVERSITY

IN SUM THE MATION IREME OF AT LEAST NEPA AND THE MABJE

POPULATION LYSI OF PART 219 APPEAR TO BE RIGOROUSRIGOROU AS DOESDOE THE SUBSTANTIVE

REQUIREMENT THAT LEH POPULATIONSPOPULATION BE MAINTAINED AND WELLDISTRIBUTED

THROUGHOUT THE PLANNING AREA THREATSTHREAT TO POPULATIONSPOPULATION AND ACTIONSACTION THAT POSE

THREATSTHREAT OF NOT RUN HIGH RISK OF BEING HELD IN

LATI OF THE MANDATESMANDATE OF PART 219 APPEAR TO BE LY
MORE FLEXIBLE FOR THE MOMENT BUT THEIR IREME TOO ARE EVOLVING RAPIDLY

THROUGH THE TONGASSTONGAS FLAWSFLAW COMPLIANCE WITH OTHER IY
AND LATO MANDATESMANDATE APPEARSAPPEAR QUESTIONABLE WHICH LENDSLEND SUPPORT TO THE NEED

FOR ITS

LUSQ
ESA AND NFM PROVIDE AUTHORITY TO PLAN FOR FOREST

MANAGEMENT ON BROAD ECOSYSTEM BASISBASI AND REQUIRE FULL CONSIDERATION OF

APPROACH AT LEAST AS AN ALTERNATIVE MANAGEMENT STRATT

RPANFMA FURTHER REQUIRE PLANNING BASED ON THE MAINTENANCE OF VIABLE

POPULATIONSPOPULATION AND OF BIOLOGICAL DIVERSITY PLANT AND ANIMAL THAT HAS NOT YET BEEN

FILLY

ROUCK REVIEW 67

1OO 12773



TONGASSTONGAS NATIONAL FOREST

LAND MANAGEMENT

SCIENTIFIC REVIEW

BY

ROBERT IS
PROFESSOR AT WILDLIFE ECOLOGY

OREGON STATE UNIVERSITY

BACKGROUND AND PHILASPHY

MY EARLY UNIVERSITY EDUCATION AND IN GAME MANAGEMENT FROM

HUMBOLDT STATE COLLEGE REFLECTED AND REINFORCED MY APPLIED INCLINATIONSINCLINATION HAVING

COME FROM FMIIY WITH STRONG UTILITARIAN PHILOSOPHY OF LIFE THREE EARLY

INFLUENCESINFLUENCE WERE THE ISTH CHARLESCHARLE KEN IGH AKIO LEGPOLD THISTHI GAME

MANAGEMENT WAS THE IB BUT SAND COUNTY ALMANAC HAS BEEN REREAD

AND RAY DASRNANN LATER GRADUATE TRAINING WAS IN TRADITIONAL

MIDWESTERN LOGY DEPARTMENT WHERE ISSUESISSUE OF VERTEBRATE

AND EVOLUTION WERE THE HOT TOPICSTOPIC THE INFLUENCESINFLUENCE HERE WENT DARWIN ERNST

EUGENE IQ AND LATER WAS AND STILL VERTEBRATE

IQFE ECOLOGIST WHO IS MOST COMFORTABLE WORKING AT THE SPECIESSPECIE IATQI LEVEL

AND PERHAPSPERHAP LITTLE LESSLES COMFORTABLE AT THE IMUN AND ECOSYSTEM

MY EDUCATION AND WORK EXPERIENCE ALL FOSTERED STRONG MECHANISTIC VIEW

OF THE WORLD CAUSALITY LQI PREDICTABILITY IF WE KNEW ENOUGH WE COULD CREATE

ANY SCENARIO WE DESIRED BECAUSE THE SYSTEM WAS ICAL ALL WE NEEDED WAS

KNOWLEDGE TO MAKE WORK TO OUR WHIMSWHIM THAT IS BIT HARSH PERHAPSPERHAP NEVER

REALLY BELIEVED THE WORLD WAS THAT STRAIGHTFORWARD LITTLE AND LOT

OF AND REALIZED THAT EVENTSEVENT COULD BE CAUSAL AND CHAOTIC THAT LS

KNOWING WHAT CAUSESCAUSE SOMETHING TO OCCUR DOESDOE NOT MEAN THAT ONE CAN PREDICT

WHAT IL HAPPEN NEXT LLYH DOESDOE LL ONE TO MAKE PREDICTIONSPREDICTION BUT ONLY ON

LIMITED SCALE PREDICTIONSPREDICTION HAVE SHORT LIFE SPAN ON LOCALIZED LEVEL

MOST RECENTLY THE PAST SEVERAL DECADESDECADE HAVE BEEN IMPRESSED WITH SOME

OF THE IDEASIDEA ESPOUSED BY CHARLESCHARLE WANEN AND IS STUDENTSSTUDENT ESPECIALLY APPLICABLE

TO SOME OF THE PUZZLESPUZZLE HAVE WORKED ON IS CONCEPT OF MULTISTEADY STATE

THISTHI IDEA CAN BE LIKENED TO PLACING LARGE BALL IN HILLY COUNTRY DISPLACE THE BALL

UP ONE OF THE HILLSIDESHILLSIDE SURROUNDING FT AND THE BAIL ROLLSROLL BACK DOWN TO ITS VALLEY

DISPLACE THE BALL TO THE TOP OF HILL ARID MAY ROLL BACK OR IT MAY ROLL NEW

VALLEY WHETHER THE BALL WILL EVER RETURN TO ITS ORIGINAL VALLEY PROBLEMATIC

THE LARGE NUMBER OF HILLSHILL AND VALLEYSVALLEY IN THE ADDITIONALLY THE HILLSHILL ARE OF

VARIOUSVARIOU IGH AND STEEPNESSSTEEPNES ADDING TO THE UNPREDICTABILITY OF THE SYSTEM AND
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THE OF EACH VALLEY THISTHI SEEMSSEEM TO INH MUCH OF THE BEHAVIOR

OF ANIMAL POPULATIONSPOPULATION WHY AT TIMESTIME THEY SEEM TO ACT IN VALLEY WE

HAVE COME TO KNOW WHILE AT OTHERSOTHER THEY REACT LQLQYH MOVED TO

UNCHARTED

THISTHI VIEW OF THE BIOLOGICAL WORLD HAS AT LEAST SEVERAL LQI FOR

MANAGING WILDLIFE RESOURCESRESOURCE

MANAGEMENT PLANSPLAN WITH MECHANISTIC BASE HAVE

APPLICABILITY IN THE INSTANCESINSTANCE WHERE WE KNOW ENOUGH OF THE

CAUSAL RELATIONSHIPSRELATIONSHIP TO MAKE RELIABLE ICTIO THE SYSTEM IS

LIKELY TO MOVE TO ANOTHER STATE WHICH WE KNOW 1EAVK
US BAFFLED OVER THE FAILURE OF THE PLAN THE CHANGE IS NOT LIKELY TO EVEN

BE DETECTED PRESUMING SOMEONE IS LOOKMG FOR IT FOR QUITE SOME

TIME THUSTHU THE SPAN OF TIME DURING WHICH THE PLAN IS APPROPRIATE IS

UNPREDICTABLE SUCH PLANSPLAN SHOULD BE SIMPLE DIRECT AND EASILY

MANAGEMENT PLANSPLAN CANNOT PROVIDE PREDICTABLE WHETHER IT

BOARD FEET OF TIMBER HOURSHOUR OF RECREATION EXTINCTIONSEXTINCTION PREVENTED OR

WHATEVER MANAGEMENT PLANSPLAN SHOULD NOT BE WRITTEN TO PRODUCE

SPECIFIED LEVELSLEVEL OF PRODUCTSPRODUCT OR SERVICESSERVICE SUCH PLANSPLAN ONLY GUARANTEE

ECONOMIC DISLOCATION AND ICAL UPHEAVAL WHEN

THE PROMISED KVELSKVEL OF OUTPUTSOUTPUT DO NOT MATERIALIZE

IN COMPREHENSIVE PLANNING AS PRACTICED BY THE FOREST SERVICE

AND OTHER CONSERVATION AGENCIESAGENCIE IS AN UNWORKABLE APPROACH THE

WOFID IS NOT LINEAR NOR IS OUR KNOWLEDGE COMPREHENSIVE

WE CANNOT KNOW ALL THE VALLEYSVALLEY IO WINCH ONE THE SYSTEM WILL BE

NEXT

HUMANSHUMAN ARE PART OF THE ECOSYSTEM AND DEPENDENT UPON IT FOR

ESSENTIAL ALL ECOSYSTEMSECOSYSTEM HAVE BEEN AND WILL CONTINUE TO

BE ALTERED BY HUMANSHUMAN YET WE STILL MANAGE AS IF HUMANSHUMAN WERE URIC

THING AND NATURE WAS SOMETHING AT SOME POINT WE HAVE TO

FIGURE OUT HOW TO EXTRACT THE RESOURCESRESOURCE WE NEED AND MAINTAIN THE

LONG VIABILITY OF THE SYSTEM DO NOT SEE US MAKING MUCH

PROGRESSPROGRES DESPITE THE WIDELY ACCEPTED PREMISE OF THE FIRST SENTENCE

OUR CURRENT APPROACH TO CONSERVATION CAN BE DESCRIBED CYNICALLY AS

SAVING THE REMNANTSREMNANT BY LOCKING THEM UP
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GENERAL REVIEW

JNDLCATOR SPECIESSPECIE

THE IDEA OF SPECIESSPECIE PLAYSPLAY MAJOR ROLE MANAGEMENT AND

CONSERVATION OF IQFE ON NATIONAL FORESTSFOREST YET THE CONCEPT PROBABLY HAS ONLY

LIMITED UTILITY THE CONCEPT OF USING ONE SPECIESSPECIE AS AN OF THE HEALTH OF

OTHER COMMUNITIESCOMMUNITIE AND HABITATSHABITAT WAS ROUNDLY DEBATED MORE THAN 20

YEARSYEAR WITH THE DEBATE CENTERED AROUND WHETHER SPECIALISTSSPECIALIST OR GENERALISTSGENERALIST

WERE BEST SUITED AS INDICATOR SPECIESSPECIE NO CONSENSUSCONSENSU WAS EVER REACHED RATHER THE

DEBATE IDED WHEN IT WAS REALIZED THAT IQ SPECIESSPECIE WERE POOR

EXCEPT OF ONLY VERY GENERAL CONDITIONSCONDITION THE ABSENCE OF DUCKSDUCK AN

ABSENCE OF WETLAND AND VICE VERSA

THE CONCEPT OF THE NICHE PRECLUDESPRECLUDE DOSE RELATED SPECIESSPECIE FROM BEING GOOD
OF EACH OTHER BY SIMILARLY ADAPTED SPECIESSPECIE CANNOT OCCUPY

THE INT NICHE SIMULTANEOUSLY WITHOUT KNOWING THE EVOLUTLONATY BLSTOIY OF THE

ENTIRE ARRAY OF SPECIESSPECIE IT WOULD BE QUITE IT TO SPECIFY THE RELATIONSRELATION BETWEEN

THE INDICATOR SPECIESSPECIE AND THE COMMUNITY OF ECOLOGICALLY RELATED SPECIESSPECIE SINGLE

PREY SPECIESSPECIE MAY KW INSTANCESINSTANCE BE RELIABLE OF PREDATOR

ABUNDANCE YET THE INSTANCESINSTANCE ARE TOO FEW TO UTILIZE AS GENERAL CONSERVATION

METHODOLO

THE SELECTION OF INDICATOR SPECIESSPECIE FOR THE CONSTRUCTION OF HABITAT

CAPABILITY MODELSMODEL FOR SITE PLANNTHG PURPOSESPURPOSE LACKSLACK RATIONAL ECOLOGICAL BASISBASI
THE SELECTION OF ENDANGERED THREATENED SENSITIVE SPECIESSPECIE AND SPECIESSPECIE OF HIGH

PUBLIC PROFILE AND ECONOMIC IMPORTANCE AS INDICATOR SPECIESSPECIE HAS MORE TO DO WITH

BUREAUCRATIC POSTURING THAN WITH ECOLOGICALLY SOUND MANAGEMENT SELECTION OF

INDICATOR SPECIESSPECIE SHOULD BE BASED ON ITE THAT REFLECT DIRECTLY THE INTENDED

NOT SIMPLY AS MECHANISM TO REDUCE THE NUMBER OF SPECIESSPECIE TO BE

COMMUNITY AND ECOSYSTEM MANAGEMENT CANNOT BE ACCOMPLISHED

SOLELY BY SPECIESSPECIE MANAGEMENT OF HANDFUL OF SPECIESSPECIE AT ONE TIME

HABITAT CAPABILITY MODELSMODEL

THE NOTION THAT THE ABILITY OF THE LAND TO SUPPORT SPECIESSPECIE OF ANIMAL IS

DETECTABLE AND MEASURABLE IS BOTH CONCEPTUALLY AND EMPIRICALLY HOWEVER

THE CONSTRUCTION OF HABITAT CAPABFFITY INDA UGI MODELSMODEL HAS SEVERAL SERIOUSSERIOU

FLAWSFLAW THAT SEVERELY LIMITSLIMIT THEIR MANAGEMENT APPLICABILLTY MODELSMODEL MUST BE BASED

ON FUNCTIONAL RELATIONSRELATION OF AN ANIMAL TO SPECIFIC COMPONENTSCOMPONENT OF IRON
MUCH OF THE RESEARCH ON HABITATSHABITAT OF WILDLIFE IS DESCRIPTIVE AND USESUSE AN ASSOCIATION

OR CORRELATION USE VS AVAILABLE DATA ANALYSISANALYSI TO DETERMINE HABITAT

SELECTIONPREFERENCE BASING HCI MODELSMODEL SOLELY ON THAT SORT OF INFORMATION IS

LIKELY TO LEAD TO SPURIOUSSPURIOU RESULTSRESULT INFERRING CRITICAL COMPONENTSCOMPONENT OF AN ANIMALSANIMAL
ENVIRONMENT HABITAT FROM AN UNDERSTANDING OF FUNCTIONAL RELATIONSRELATION
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THE CONSTRUCTION OF MODEL THAT HAS FIRM CONCEPTUAL BASISBASI SUCH MODETISMODETI

WOULD BE SCIENCE BECAUSE THEY WOULD BE EXPLANATORY AND THEY WOULD

PROVIDE BASISBASI FOR DEVELOPING TESTABLE HYPOTHESESHYPOTHESE THEY WOULD ALSO BE POWERFUL

LICA TOOLSTOOL BECAUSE OF IRH EXPLANATORY POWERSPOWER

THE CHOICE OF MODELLING METHODOLOGY ALSO SEEMSSEEM
NUMERICAL MODELLING APPROACH IS AN UNREALISTIC WAY TO DESCRIBE AN LXN
HABITAT MODEL FUNCTIONSFUNCTION ARE SO RUDIMENTARY AND OFTEN ARBITRARY AS TO MAKE THE

OUTPUTSOUTPUT OF THE QUESTIONABLE RULEBASED MODELSMODEL ALSO II AS DECISION

TREESTREE ID EXPERT DEPENDING ON THEIR INTENDED PWPOSE ARE FLEXIBLE

MODELSMODEL THAT CAN INCORPORATE VARIETY OF INPUT FORMATSFORMAT TO BINOMIAL

LDH AND 1986 RULESRULE ARE EXPLICITLY JUSTIFIED AND RULESRULE CAN BE

READILY RECAST AS HYPOTHESESHYPOTHESE ADDITION AND IONH OF RULESRULE CAN EASILY BE

ACCOMPLISHED AS THE SYSTEM BEING MODELED BECOMESBECOME BETTER UNDERSTOOD THESE

PROPERTIESPROPERTIE OF RULEBASED MODELSMODEL LEAD RATHER NATURALLY TO ADAPTIVE MANAGEMENT

STRATEGIESSTRATEGIE

PROPOSED STRATEGY FOR GRO WFLDFLFE

THE STRATEGY IS AN INNOVATIVE AND BOLD ATTEMPT TO APPLY

COMMUNITY AND ECOSYSTEM CONCEPTSCONCEPT TO APPLIED MANAGEMENT WHILE ONLY FEW

SPECIESSPECIE WERE SELECTED FOR DEVELOPMENT OF THE STRATEGY TH WERE SELECTED

RATIONALLY AND ON AN ECOLOGICAL BASISBASI THE STRATEGY PROCEEDSPROCEED FROM FIRM

CONCEPTSCONCEPT TO SPECIFIC CONCERNSCONCERN TO DEVELOPMENT OF APPROPRIATE APPLICATIONSAPPLICATION IT ITS

THE VERNACULAR GOOD APPLIED SCIENCESSCIENCE THOROUGH DESCRIPTION AND INATI
OF THE METHODOLOGY ARE WARRANTED TO DETERMINE THE LQL OF THISTHI APPROACH

TO WILDLIFE CONSERVATION THROUGHOUT THE NATIONAL FOREST SYSTEM

THERE ARE SEVERAL WEAK POINTSPOINT AT WHICH THE SYSTEM COULD BREAK DOWNSDOWN
THE SELECTION OF SPECIESSPECIE CRUCIAL TO DEVELOPMENT OF THE STRATEGY AND AN ERROR HERE

COULD NEGATE THE ENTIRE EFFORT CRITICAL SPECIESSPECIE COULD BE OMITTED BECAUSE OF

TOO KNOWN ABOUT THEM TO BE CONSIDERED CANDIDATA SELECTION OF

SPECIESSPECIE COULD ALSO BE SUBJECTED TO ARBITRARY CRITERIA AS HAS OCCURRED WITH

INDICATOR SPECIESSPECIE FINALLY MANAGEMENT ACTIONSACTION COULD BECOME DIRECTED AT THE

SELECTED SPECIESSPECIE REGARDLESSREGARDLES OF THE EFFECTSEFFECT ON OTHER SPECIESSPECIE THE MMU
BECAUSE OF THE TENDENCY FOR MANAGEMENT TO BE NARROWLY GOAL ORIENTED

THE PHYSICAL BOUNDARIESBOUNDARIE FOR WHICH THE STRATEGY WAS DEVELOPED ARE

ITRA DRAWN AROUND THE TONGASSTONGAS NATIONAL FOREST EXTENSIVE AS THE PLANNING
AREA IS IN THISTHI CASE SOME WAY NEEDSNEED TO BE FOUND TO INTEGRATE SURROUNDING AND

INTERMINGLED AREASAREA INTO THE INGH EFFORT THISTHI PROBLEM LDH BE ESPECIALLY

TROUBLESOME ON MOST NATIONAL FORESTSFOREST OUTSIDE OF AND IN MANY CASESCASE

COULD NEGATE ANY PLANNING EFFORT
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INCORPORATING THE GAP ANALYSISANALYSI METHODOLOGY WOULD NCEH THE

CONSERVATION STRATE ESPECIALLY IN REGARD TO SPECIESSPECIE SELECTION AND BOUNDARY

CONSTRAINTSCONSTRAINT

EABITAT CAPABILITY MODEL FOR THE VANCOUVER CANADA GOOSE ON THE

TONGASSTONGAS NATIONAL FOREST

THISTHI REVIEW IS BASED VERSION OF CAPABILITY MODEL FOR

VANCOUVER CANADA GOOSE IN SOUTHEAST ALASKA NESTING AND BROOD REARING

HABITAT TWO DOCUMENTSDOCUMENT WERE ALSO REVIEWED TEVELOPMENT AND

APPLICATION OF HABITAT CAPABILITY MODELSMODEL OR WILDLIFE THE ALASKA REGION BY

LOWELL ING AND 2J ATHE ROLE AND LTYH OF HABITAT CAPABILITY LCH BY

EUGENE

GENERAL

THE VALUE OF HABITAT CAPABILITY MODELSMODEL IS GREATLY RESTRICTED AS TOUCHED ON

THE TWO IYH ARTICLESARTICLE IN FACT THE RESTRICTIONSRESTRICTION ARE SO SEVERE THAT ONE

WONDERSWONDER ABOUT EXPENDING SO MUCH ENERGY TO DEVELOP THE MODELSMODEL QUANTITATIVE

HABITAT MODEL THAT DOESDOE NOT HAVE THE ABILITY TO PREDICT ABUNDANCE IS OF USE

AND ITS VALUE PLANNING IS LYH TO BE NEUTRAL AT BEST AND POSSIBLY NEGATIVE

THE MODELSMODEL IMPLY MUCH GREATER LEVEL OF PRECISION THAN IS WARRANTED DESPITE

DISCLAIMERSDISCLAIMER ABOUT THE LIMITATIONSLIMITATION OF HABITAT CAPABILITY MODELSMODEL THEIR

QUANTITATIVE STRUCTURE WILL BE TAKEN TO MEAN HIGH LEVEL OF PRECISION BY THOSE

USING THE OUTCOMESOUTCOME OF THE MODELSMODEL IE PLANNERSPLANNER AND THE PUBLIC THE CONCEPT THAT

WE SHOULD BE ABLE TO EXAMINE HABITAT AND JUDGE ITS ILITY TO SUPPORT SPECIESSPECIE
OF ANIMAL IS VALID BUT THE APPROACH BEING USED CAN BE HIGHLY LS

QUALITATIVE SUCH AS THOSE USED IN RULEBASED MODELSMODEL AND

DECISION TREESTREE STARFIELD AND ALLOWSALLOW ONE TO SCALE THE OUTCOMESOUTCOME TO

THE LEVEL OF ACCURACY OF THE FOR INSTANCE IN SONIC CASESCASE MODEL MAY ONLY

BE ABLE TO REPORT TWO CATEGORIESCATEGORIE SUITABLE OR UNSUITABLE HABITAT IN OTHER CASESCASE

HABITAT MAY BE REPORTED ON 10 OR 100 POINT THE LEVEL OF ACCURACY IS

IN THE WAY OUTCOMESOUTCOME ARE CLASSED AND IS DERIVED DIRECTLY FROM THE LEVEL

OF ACCURACY OF THE INPUT VARIABLESVARIABLE THE CONCEPT OF SIGNIFICANT DIRECTLY

ANAOGOU MEASUREMENT ACCURACY IMPLICIT AND RESULTSRESULT OF CALCULATIONSCALCULATION ARE

DEPENDENT UPON ACCURACY OF INPUT APPLYING THE RULESRULE OF SIGNIFICANT FIGURESFIGURE TO

HABITAT CAPABILITY MODELSMODEL WOULD REVEAL IRH WEAKNESSESWEAKNESSE

ANOTHER IESSH IN HABUAT CAPABILITY MODELSMODEL IS THE NUMBER OF UNTESTED

AND ASSUMPTIONSASSUMPTION THAT ARE RNADE ASSUMPTIONSASSUMPTION ARE NECESSARY BUT

THERE MUST BE SOME EVIDENCE THAT AN ASSUMPTION IS CORRECT TO USE AT

THE VERY LEAST EVIDENCE MUST BE PRESENTED THAT AN ASSUMPTION IS MORE LIKELY TO
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BE CORRECT THAN INCORRECT IT CANNOT PASSPAS THAT MINIMAL THEN THE

ASSUMPTION CANNOT BE USED IT IS OFTEN TO ASSESSASSES THE CONSEQUENCESCONSEQUENCE OF

ASSUMPTION BEING INCORRECT SOME ERRORSERROR HAVE SERIOUSSERIOU CONSEQUENCESCONSEQUENCE WHILE

OTHERSOTHER ARE INCONSEQUENTIAL LH IQNG AND ANALYSISANALYSI OF ASSUMPTIONSASSUMPTION WOULD

THE 1ABI AND BELIEVABILITY OF HABITAT CAPABIFITY GOOD

SCIENCE DEMANDSDEMAND THAT ASSUMPUONSASSUMPUON BE THOROUGHLY

FINALLY HABITAT CAPABILITY MODELSMODEL ARE OFTEN TOO NARROWLY DEFINED AND ARE

BASED ART HABITAT ASSOCIATIONSASSOCIATION RATHER THAN ON AN ANLMAFSANLMAF FUNCTIONAL

RELATIONSHIP TO ITS 1RON THE MODEL FOR VANCOUVER CANADA GEESE DISPLAYSDISPLAY
BOTH OF THESE WEAKNESSESWEAKNESSE AND BOTH ARE UNNECESSARY THISTHI

HABITAT CAPABILITY MODEL FOR VANCOUVER CANADA GEESE

THISTHI MODEL IS NARROWLY DEFINED HI SEVERAL WAYSWAY FIRST THE PACTFTC FLYWAY
HAS DEVELOPED MANAGEMENT PLANSPLAN FOR ALL POPULATIONSPOPULATION OF GEESE IN THE PACIFIC

THE VANCOUVER CANADA QOOSE WHILE THAT PLAN

POPULATION MANAGEMENT LA THE REVIEW FOR THISTHI HABITAT MODEL OUGHT TO AT LEAST

RECEGNIZE THE EXISTENCE OF THE FLYWAY PLAN BETTER THISTHI REVIEW OUGHT TO SAY

HOW THE TWO PLANSPLAN ARE INTERRELATED OR HOW THISTHI MODEL RELATESRELATE TO THE FLYWAY
MAN TH PLAN

SECOND THE LIFE HISTORY EVENTSEVENT NESTING AND BROOD ARE TOO RIGIDLY

DRAWA WHILE THE MODEL MUST CONCENTRATE HABITAT WITH SPECTHC FUN ION
WHAT HAPPENSHAPPEN BEFORE AND AFTER IS FOR INSTANCE IN CANADA GEESE

REPRODUCTIVE SUCCESSSUCCES IS HIGHLY DEPENDENT ON STORED ENERGY RESERVESRESERVE ACQUIRED

DURING THE SOMETIMESSOMETIME AS MUCH AS MONTH IN ADVANCE OF

NESTING ACQUISITION OF ENERGY RESERVESRESERVE IS DEPENDENT UPON FOOD IQL WHICH

IS LR OF THE HABITAT TO MEH THAT OTHER HABITAT NEEDSNEED ARE SATISFACTORILY

BEING MET IS SIMPLY TO DUCK THE ISSUE

THIRDLY THE REVIEW OF AVAILABLE INFORMATION ON WHICH THE MODEL IS BASED IS

TOO LQYH STNCTHRETH THISTHI IS BY FAR THE MOST SERIOUSSERIOU SHORTCOMING OF THE MODEL

AN ENONNOUSENONNOU BODY OF INFORMATION AVAILABLE ON CANADA GEESE AND TO RESTRICT THE

REVIEW TO VANCOUVER CANADA GEESE IN SOUTHEAST ALASKA IS TO IGNORE ALMOST

EVETYTHING THAT IS KNOWN ABOUT CANADA GEESE THE MODEL IN EFFECT BASED UPON
THE MAST AVAILABLE INFORMATION RATHER THAN THE BEST

THE REVIEW IS ALSO TOO NARROWLY STRUCTURED BECAUSE IS COMPILATION OF

LITERATURE AND NOT CRITICAL EXAMINATION AND INTERPRETATION OF LITERATURE ON

CANADA GEESE NOT ALL OBSERVATIONSOBSERVATION AND INTERPRETAFIONSINTERPRETAFION OF FACTSFACT AND EVENTSEVENT

REPORTED THE LITERATURE ARE EQUALLY VALID SOME ARE VERY SOME ARE

SPECULATIVE AND SOME ARE WRONG IN THE REVIEW LITTLE EFFORT IS MADE TO SEPARATE
THE VALID FROM THE INVALID THE CRITICAL EVALUATION OF THE INFORMATION IS ITLAL
TO THE DEVELOPMENT OF USEFUL MODEL
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THE INFORMATION REVIEW NEEDSNEED TO BE DONE WITH THE GOAL OF DEVELOPINGIA IONH SHIPSSHIP BETWEEN GEESE AND THEIR ENVIRONMENT VERTEBRATE BIOLOGY

AND BEHAVIORAL ECOLOV HAVE CONCENTRATED ON ELUCIDATING HOW AN

ANIMAL ACCOMPLISHESACCOMPLISHE CERTAIN GOALSGOAL STRATEGIESSTRATEGIE ARE WAYSWAY ANIMALSANIMAL HAVE EVOLVED TO

OVERCOME PROBLEMSPROBLEM PROBLEMSPROBLEM PRESENTED BY THEIR ENVIRONMENT AND THE BIOTLE

COMMUNITY IN WBLCH THEY LIVE INGH THE HABITAT REQUIREMENTSREQUIREMENT OF

ANIMALSANIMAL MEANSMEAN UNDERSTANDING BOW ANIMALSANIMAL USE THEIR ENVIRONMENT TO OBTAIN

AVOID BEING EATEN SURVIVE AND REPRODUCE MOST WILDLIFE

HABITAT RES EARTH CONSCON OF DESCRIPTIONSDESCRIPTION OF ASSOCIATIONSASSOCIATION OF AN ANIMAL WITH FEW

COMPONENTSCOMPONENT OF ITS ENVIRONMENT USUAFLY PLANT COMMUNITIESCOMMUNITIE HOWEVER

ASSOCIATIONSASSOCIATION BY THEMSELVESTHEMSELVE HAVE LITTLE EXPLANATORY POWER AND HENCE LITTLE

PREDICTIVE USING ASSOCIATIONSASSOCIATION TO BUILD HABITAT MODEL IS LIKELY TO LEAD TO

LSQL RESULTSRESULT ESPECIALLY WHEN THE ASSOCIATIONSASSOCIATION ARE RESTRICTED TO THINGSTHING
THAT HAVE ALREADY BEEN MEASURED FOR SOME OTHER PURPOSE FOR INSTANCE VACCTUM

IS KCY COMPONENT OF THE MODEL FOR HABITAT OF VANCOUVER CANADA EVEN

THOUGH THERE IS ONLY REFERENCE TO ITS ASSOCIATION WITH NESTSNEST AND ONE VAGUE
STATEMENT ABOUT ITS CONSUMPTION AS TOED TREE AND CANOPY COVER MAY BE OFT MUCH
MORE HNPORTANCE TO VANCOUVER GEESE YET TREE COVER IS NOT MODEL COMPONENT

MUCH IS KNOWN ABOUT THE PREDATOR AVOIDANCE STRATEGIESSTRATEGIE OF NESTING GEESE

AND THISTHI KNOWLEDGE CAN BE USED TO ILLUSTRATE HOW COMPONENT OF HABITAT

CAPABILITY MODEL MIGHT BE GENERATED PREDATION OF EGGSEGG IS KEY PROBLEM LACED BY
CANADA GEESE AND THEY HAVE DEVELOPED SERIESSERIE OF RELATED PRED
MECHANISMSMECHANISM THE LARGE SIZE OF GEESE EFFECTIVELY PRECLUDESPRECLUDE THEM FROM HIDING
THEMSELVESTHEMSELVE ILE INCUBATING BUT DOESDOE PROVIDE THEM IT THE OPPORTUNITY TOFQ DEFEND THEFR NEST ACTIVE DEFENSE REQUIRESREQUIRE THE PRESENCE OF THE MALE CLOSE

ENOUGH TO RESPOND WHEN NEEDED BUT ENOUGH TO AVOID ATTRACTING

PREDATORSPREDATOR AVOIDANCE IS ALWAYSALWAY THE BEST DEFENSE EVEN FOR LARGE AGGRESSIVE BIRD

THE PRESENCE OF THE PAIR AT THE NEST LQLY ENOUGH TO DETER AVIAN PREDATORSPREDATOR

ALTHOUGH SOME AVIAN PREDATORSPREDATOR ARE ADEPT AT RAIDING NESTSNEST WHEN FEMALESFEMALE ARE ON

FEEDING BREAKSBREAK MOST MAMMALIAN PREDATORSPREDATOR UP TO THE SIZE OF COYOTE CAN BE

REPEFLED IF THE GEESE HAVE AN ADVANTAGE GEESE GAIN AN ADVANTAGE BY PLACING THEIR

NESTSNEST ON SITESSITE THAT PRESENT ACCESSACCES FOR PREDATORSPREDATOR SMALL

ISLANDSISLAND AND ELEVATED SIRUCTURESSIRUCTURE ARE STRONGLY SELECTED AS NEST SITESSITE BY CANADA

GEESE SWIMMING AND CLIMBING MAMMALIAN PREDATORSPREDATOR ARE VULNERABLE TO ATTACK BY

GEESE WHILE THISTHI MECHANISM ARID THERE ARE MANY OTHERSOTHER HAS BEEN OBSERVED

GEESE NESTING IN OPEN ARESARE CANADA GEESE LACE THE SAME PROBLEMSPROBLEM
AND WILL LIKELY USE VARIATIONSVARIATION OF THISTHI TO REDUCE NEST TREESTREE AND

SNAGSSNAG MAY BE IMPORTANT IN PROVIDING ELEVATED STRUCTURESSTRUCTURE FOR NESTSNEST MALESMALE MAY
USE TREESTREE AS LOOKOUT POSTSPOST IURN MAY BE INCONSEQUENTIAL ARID IN FACT MAY BE

AN IMPEDIMENT MALESMALE STANDING IN LAMH COULD NOT SEE APPROACHING PREDATORSPREDATOR
AND COULD NOT READILY COME TO THE AID OF THEIR MATESMATE

PREDATION BEARSBEAR PRESENTSPRESENT SPECIAL PROBLEMSPROBLEM FOR CANADA GEESE ACTIVE

DEFENSE IS NOT AN OPTION MOST GEESE NEST OUTHDE THE RANGE OF BEARSBEAR BUT WHERE
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BEARSBEAR ARID GEESE AS FOR DUSKY CANADA GEESE OCCIDENTU US ON THE

COOPER RIVER GEESE SELECT AREASAREA THAT ARE UNUSED BEARSBEAR WHEN BEARSBEAR GAIN

ACCESSACCES TO THOSE AREASAREA PREDATION RATESRATE ARE YH ELEVATED CONSEQUENTLY

AVOIDANCE OF BEARSBEAR IS THE PREFERRED STRATE GIVEN THE PREVALENCE OF BEARSBEAR AND

THEIR PATCHY DISTRIBUTION ON THE TONGASSTONGAS LH FOREST THE PRESENCE OR

ABSENCE OF BEARSBEAR MAY BE PRIMARY INDICATOR OF QUALITY OF NESTING HABITAT FOR

VANCOUVER CANADA GEESE THE IMPORTANCE OF BEARSBEAR FOR NESTING HABITAT OF GEESE

CANNOT BE DERIVED FROM THE CLASSICAL APPROACH TO DESCRIBING HABITATSHABITAT

ADD AFLY THISTHI FUNCTIONAL APPROACH TO DETERMINING THE IMPORTANT HABITAT

COMPONENTSCOMPONENT LEADSLEAD QUITE NATURALLY TO THE DEVELOPMENT OF READILY TESTABLE

HYPOTHESESHYPOTHESE THUSTHU PROVIDING POWERFUL DIRECTION FOR APPLIED RESEARCH

THE ABOVE INTENDED MERELY AN LEH OF HOW UNDERSTANDING

FUNCTIONAL LAT OF ANIMALSANIMAL AND THEIR ENVIRONMENT MAY LEAD TO MORE

REALISTIC AND PREDICTIVE MODELT IN MANY INSTANCESINSTANCE THE MODEL FUNCTIONSFUNCTION LQ BE

SPECULATIVE BUT BASED ON LOGICAL EXTRAPOLATION FROM DOCUMENTED RELATIONSHIPSRELATIONSHIP IN

OTHER SUCH SPECULATIVE MODEL RELATIONSHIPSRELATIONSHIP WILL LEH GUIDANCE FOR

DIRECTING ADDITIONAL RESEARCH

CONCLUSIONSCONCLUSION

PROBABLY THE MOST IMPORTANT STEP IN THE MODELLING PROCESSPROCES IS THE CRITICAL

AND REVIEW OF AVAILABLE INFORMATION THISTHI STEP TENDSTEND TO BE SLIGHTED IN

THE HABITAT CAPABILITY MODELLING PROCESSPROCES BERNG COMPILATION OF RESTRICTED

DOMAIN OF RELEVANT THESE REVIEWSREVIEW SHOULD START FROM BASIC

GROUNDING IN VERTEBRATE BIOLOGY AND BEHAVIORAL ECOLOGY TO DISCERN HOW THE

PARTICULAR SPEAKSSPEAK OVERCOMESOVERCOME THE PROBLEMSPROBLEM OF EX1STENCE STRATEGIESSTRATEGIE EMPLOYED IN

SPECIFIC SITUATIONSSITUATION WILL REVEAL THE CRITICAL ELEMENTSELEMENT AN ANIMALSANIMAL ENVIRONMENT

THAT CONSTITUTESCONSTITUTE ITS HOWEVER WILDLIFE HABITAT RESEARCH IS

DESCRIPTIVE OF ASSOCIATIONSASSOCIATION OF LSH WITH VANOUSVANOU AGGREGATED COMPONENTSCOMPONENT OF THE

ENVIRONMENT FREQUENTLY COMPONENTSCOMPONENT THAT WE AS HUMANSHUMAN CAN SEE AND MEASURE

REGARDLESSREGARDLES OF THEIR VALUE TO ANIMALSANIMAL LYQH THE REVIEWERSREVIEWER MUST EXPLORE

AND ANALYZE DATA FROM THE ILTERATURE TO DETERMINE THE CRITICAL ELEMENTSELEMENT OF AN

ANIMALSANIMAL HABITAT IT IS AT THISTHI FIRST STAGE OF THE LITENTURE WHERE EXPERTSEXPERT
FROM LIDE THE MODELLING TEAM SHOULD FIRST BE UTILIZED PROPERLY DONE ANALYSISANALYSI

OF THE LITERATURE WILL PROVIDE AN ENLIGHTENED BASISBASI FOR MODEL CONSTRUCTION

BASE MODELLING IS MORE REALISTIC APPROACH THAN QUANTITATIVE

GIVEN OUR LEVEL OF UNDERSTANDING OF THE RELATION OF HABITAT TO

POPULATION ABUNDANCE FACT EXPECTING STRICT QUANTITATIVE RELATION BETWEEN

IFIC HABITAT COMPONENTSCOMPONENT ID POPULATION ABUNDANCE IS NAIVE VIEW OF HOW

NATURE AN ADDITIONAL ADVANTAGE OF LE MODELSMODEL THAT THEY ARE

EASY TO UNDERSTAND AND CONSTRUCT WITHOUT SPECIALIZED YET THEY CAN BE

AS SIMPLE OR AS SOPHISTICATED AS OUR UNDERSTANDING OF THE SYSTEM WILL LL THE

RULESRULE ARE STATED EXPLICITLY AND HENCE EASILY SCRUTINIZED BY ANYONE THISTHI FEATURE

LS IEW 75

1O012781



EMBEDDING VAGUELY UNDERSTOOD RELATIONSHIPSRELATIONSHIP THAT GENERATE ESTIMATESESTIMATE

THAT FALSELY APPEAR TO BE OF HIGH PRECISION
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TONGASSTONGAS NATIONAL FOREST

LAND MANAGEMENT PLAN

SCIENTIFIC REVIEW

BY

LLH LANDE

PROFESSOR DEPARTMENT OF BIOLOGYLTYH OF OREGON

BACKGROUND

THE LQLE BACKGROUND USED IN THISTHI REVIEW IS THAT OF POPULATION

BIOLOGY INCLUDING BOTH ECOLOGY AND EVOLUTION AND ICAQLH AND APPLIED

CONSERVATION TEACH ADVANCED COURSESCOURSE AND DO RESEARCH IN THE AREASAREA OF

POPULATION AND QUANTITATIVE ICSH AND CONSERVATION BIOLOGY MY
IVIT IN CONSERVATION BLO1O LUDE DEVELOPMENT OF ORIGINAL THEORIESTHEORIE ON

GENTHC AND DEMOGRAPHIC RISKSRISK OF TQION EXTINCTION AND APPLIED WORK

ANALYZING DATA AND DEVELOPING AND EVALUATING CONSERVATION PLANSPLAN FOR ENDANGERED
AND THEIR HABITATSHABITAT HAVE CONTRIBUTED TO POPULATION ANALYSISANALYSI

ANDOR CONSERVATION PLANSPLAN ON THE NORTHERN SPOTTED OWL FLORIDA KEY DEER FLORIDA

PANTHER AND AFRICAN WAS ONE OF FIVE SOLICITED NONAGENCY REVIEWERSREVIEWER OF

THE STRATEGY DEVELOPED BY THE INTERAGENCY SCIENTIFIC MNU FOR CONSERVATION

OF THE NORTHERN SPOTTED OWL THOMASTHOMA ET 0Q DR MACE AND DEVELOPED

CATEGORIESCATEGORIE OF EXTINCTION RISK THAT SEWED AS THE BASISBASI OF CRITERIA THAT ARE IN PROCESSPROCES
OF ADOPTION BY THE INTERNATIONAL UNION FOR THE CONSERVATION OF NATURE AND

NATURAL RESOURCESRESOURCE IUCN AND THE CONVENTION ON INTERNATIONAL TRADE IN

ENDANGERED SPECIESSPECIE CITESCITE RECENTLY SEWED ON THE NATIONAL AUDUBON SOCIETY

COMMITTEE ON IONH OF THE EVERGLADESEVERGLADE ECOSYSTEM

MY BASIC PHILOSOPHY ON CONSERVATION LOGY IS LARGELY INSPIRED BY THE

PIONEERING WORKSWORK OF LH AND WILCOX SHAFFER 198 ID SAUTE

MY GENERAL WEWSWEW ARID MUCH OF MY RESEARCH ON CONSERVATION BIOLOGY ARE

SUMMARIZED IN LANDE 3994 AND MACE AND LANDE 1991

IVEH REVIEW

HABITAT CAPABILITY LSJOR IN SOUTHEAST

LA LIST OF MANAGEMENT INDICATOR SPECIESSPECIE HAS BEEN ASSEMBLED FOR ANALYSTSANALYST

INCLUDING SPECIESSPECIE OF BIRDSBIRD AND MAMMALSMAMMAL WITH THE LARGEST HABITAT REQUIREMENTSREQUIREMENT
THAT WILL ADEQUATELY REPRESENT AN LT FOREST ECOSYSTEM

LANDE REVIEW

1OO 12783



IF THE MODELSMODEL FOR BALD LE BROWN BEAR MARTEN AND SITKA

TAILED DEER HAVE PROCEEDED THROUGH PART OR AM OF THE MODEL VERIFICATION STEPSSTEP OF

DEVELOPMENT AND IT IS THESE ON WHICH THISTHI REVIEW FOCUSET EACH OF THESE MODELSMODEL

BEGINSBEGIN WITH AN IVEH SMUM MAY OF PRESENT KNOWLEDGE ON THE ECOLOGY LIFE

HISTORY AND DEMOGRAPHY OF THE

ON THE PAPER BY LYMAN AND BARRETT 1986 IBING
PITFALLSPITFALL ASSOCIATED WITH THE USE OF IC IS NOT LISTED THE LITERATURE CITED ON

SUITABILITY INDEX AN IMPORTANT FIRST STEP IN THE DIRE CTTON

OF POPULATION MODELLING FOR GIVEN SPECIESSPECIE UNDER SPECIFIED MANAGEMENT

ALTERNATIVE HSI INDICATESINDICATE THE CARRYING CAPACITY OR MAXIMUM EQUILIBRIUM

POPULATION SIZE THAT CAN BE SUSTAINED IN REGION THE MODELSMODEL ARE SUITABLY

CAUTIOUSCAUTIOU ABOUT THE INTERPRETATION OF THE SENSE THAT LOW HSI PROJECTED

UNDER PARTICULAR MANAGEMENT ALTERNATIVE IS SUFFICIENT TO INDICATE PROBLEM

WITH POPULATION VIABILITY FOR CERTAIN SPECIESSPECIE UNDER THAT ALTERNATIVE HOWEVER

HIGH HSI DOESDOE NOT GUARANTEE THAT THE ACTUAL POPULATION WILL BE HIGH OR EVEN

VIABLE

THE MAJOR WEAKNESSWEAKNES IR IS THAT IT TO ACCOUNT FOR MANY FACTORSFACTOR OF

POPULATION DYNAMICSDYNAMIC THAT ARE POTENTIALLY IMPORTANT FOR POPULATION VIABILITY

IALQLY IMPORTANT TACTORSTACTOR THAT ARE ONLY PARTKWY ACCOUNTED FOR OR COMPLETELY

ABSENT FROM IS INCLUDE THE EFFECTSEFFECT OF HABITAT FRAGMENTATION AND EDGE EFI
ON MIGRATION AND DISPERSAL LOSSESLOSSE DUE TO HUNTING AND TRAPPING AND THE EFFECTSEFFECT

OF DEMOGRAPHIC AND IMMU FLUCTUATIONSFLUCTUATION ON POPULATION SIZE AND

DISTRIBUTION IN ME CASESCASE ONLY SINGLE MULLING FACTOR IS IDE AND INCLUDED

IN LE LATE SUMMER HABITAT FOR BROWN BEAR AND WINTER BABITAT FOR

MARTEN AND SLTKA BLACKTAILED DEER ALTHOUGH IT ACKNOWLEDGED

THAT OTHER FACTORSFACTOR SUCH AS QUALITY OF SUMMER FORAGE FOR SITKA BLACKTAILED DEER

HAVE MAJOR INFLUENCE ON REPRODUCTION AND SURVIVAL THUSTHU THE APPROACH OF

MAKE THEM INTRINSICALLY TQ AND THEY MAY OFTEN BE POOR INDICATORSINDICATOR OF

POPULATION VIABILITY

HSJSHSJ ARE OF NO PRACTICAL UTILITY UNLESSUNLES THEY HAVE BEEN APPLIED TO EVALUATE

HABITAT IQLITY FOR PARTICULAR SPECIESSPECIE PARTICULAR AREASAREA UNDER SPECIFIED

MANAGEMENT EVEN FOR THE BROWN BEAR MODEL WHICH IS NEARLY

DID NOT SEE ANY SUCH EVALUATIONSEVALUATION

PMPOSED SFRATEGYFOR ININGH ST BATED VIABLE LAQT OF

ASSOCIATED WITH LQ FORESTSFOREST SOUTHEAST TRA
THISTHI IS GOOD ITI ATTEMPT TO DEVELOP STRATE FOR MAINTAINING OVERALL

IVERSIVER THISTHI STRATEGY CONSIDERSCONSIDER MULTIPLE SPECIESSPECIE FOCUSING ON BIRDSBIRD AND
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MAMMALSMAMMAL WITH THE GREATEST ANDOR MOST SPECIALIZED HABITAT REQUIREMENTSREQUIREMENT WINCH

ARE LIKELY TO REPRESENT THE OLDGROWTH FOREST ECOSYSTEN IT IS NOT CLEAR WHY THE

BALD EAGLE WAS EXCLUDED FROM THE LIST

THE STRATEGY IS BASED ON THE HABITAT CONSERVATION AREA HCA CONCEPT

DEVELOPED BY THE INTERAGENCY SCIENTIFIC COMMITTEE FOR CONSERVATION OF THE

NORTHERN SPOTTED OWL THOMASTHOMA ET 1990 THOMASTHOMA ET AT 1990 RELIED ON

OBSERVATIONSOBSERVATION ON VIABILITY OF SMALL POPULATIONSPOPULATION OF ON IO AND ON

GENERAL TQIONSH OF EDGE EFFECTSEFFECT TO SUGGEST THAT HCASHCA SHOULD HAVE TARGET

SIZE OF AT LEAST 20 BREEDING PAIRSPAIR OF OWLSOWL TO GREATLY REDUCE LOCAL EXTINCTION

IT IS CLEAR THAT LARGE BLOCKSBLOCK OF UNDISTURBED HABITAT ARE DESIRABLE COMPONENT OF

ANY PLAN TO MAINTAIN SINCE THEY REDUCE FRAGMENTATION AND EDGE
EFFECTSEFFECT IN THE STRATEGY LARGE ECASECA COMPOSED OF 00 CONTIGUOUSCONTIGUOU ACRESACRE OF

GROWTH CONTAINING AT LEAST ONE CLASSCLAS ANADROMOUSANADROMOU FISH STREAM ARE STATED TO BE

CAPABLE OF SUPPORTING IRS OF FEMALE BROWN BEARSBEAR AND 25 FEMALE

MARTEN AND PERHAPSPERHAP DURING WINTERSWINTER POOR PREY STRATEGY 27 THERE IS NO
OBSERVATIONAL EVIDENCE OR MODELLING CITED FOR ANY OF THESE SPECIESSPECIE TO SUGGEST THAT

THESE NUMBERSNUMBER WILL ADEQUATELY REDUCE LOCAL EXTINCTION RATESRATE SUCH SNAIL

IATQ OF NH BEAR FEWER MALESMALE THAN FEMALESFEMALE AND GOSHAWK WOULD

BE SUBJECT TO STRONG EFFECTSEFFECT OF DEMOGRAPHIC ITYH AND POSSIBLE INBREEDING

DEPRESSION AND THE SAME MAY BE TRUE OF MARTEN POPULATION DENSITIESDENSITIE

ARE IMOWN TO FLU CTUATE SUBSTANTIALLY AMONG YEARSYEAR BECAUSE OF CHANGESCHANGE IN PREY
ABUNDANCE STRATEGY 210 IN FOR THE SPECIESSPECIE WITH LONG DISPERSAL

DISTANCESDISTANCE DISPERSING MAY SPEND CONSIDERABLE TIME IQNG
THROUGH UNSUITABLE HABITAT SEARCHING FOR ITA UNOCCUPRND HABITAT IN WHICH

TO ESTABLISH THEIR HOME RANGE THISTHI EFFECT OF FRAGMENTATION MAY CAUSE

SUBSTANTIALLY INCREASED ILEH MORTALITY THEREBY LOWERING POPULATION VIABILITY

THE STRATEGY COMMITSCOMMIT THE SAME ERROR AS IN THE MODELSMODEL BY ASSUMING THAT ALL

HABITAT WILL ALWAYSALWAY BE FULLY OCCUPIED BY EACH 1ESE AND THAT DISPERSAL

PROVISRNNSPROVISRNN ARE LQ ADEQUATE WHICH MAY NOT BE VALID FOR ANY OF THE SPECIESSPECIE SEE

SUGGESTION UNDER COMPREHENSIVE RECOMMENDATIONSRECOMMENDATION TBR THE FUTURE

PHILOSOPHICAL AND CONCEPTUAL CONSIDERATIONSCONSIDERATION

THE SPACING OF LARGE HCASHCA NO MORE THAN 20 MILESMILE APART IS DETERMINED

BY CONSIDERING IS OFINDIVIDUAL DISPERSAL DISTANCESDISTANCE FOR THE SPECIESSPECIE
IS LIKELY TO BE WITHIN THE TYPICAL DISPERSAL DISTANCESDISTANCE OF MOST INDIVIDUAL BROWN

BEARSBEAR AND GOSHAWKSGOSHAWK MEDIUM HCASHCA INCLUDING ACRESACRE OF OLDGROWTH ARE

SUPPOSED TO BE CAPABLE OF SUPPORTING AT LEAST PAIRSPAIR OF GOSHAWICSGOSHAWIC AND FEMALE

MARTENSMARTEN DURING WINTERSWINTER OF POOR PREY STRATEGY 28 AND ARE TO BE SPACED NO
MORE THAN TO THE NEAREST OTHER MEDIUM OR LARGE IC SMALL IC
INCLUDING 800 ACRESACRE OF OLDGROWTH ARE SUPPOSED TO BE CAPABLE OF SUPPORTING AT

LEAST FEMALE MARTEN IN IN OF POOR PREY AND ARE TO BE LOCATED

AT LEAST ONE PER MAJOR WATERSHED ACRESACRE MEDIUM AND SMALL HCASHCA AND
TRAVEL CORRIDORSCORRIDOR CONSISTING OF 500 FT BEACH BUFFERSBUFFER AND 100 RIPARLAN AND
ADDITIONAL TRAVEL CORRIDORSCORRIDOR DEEMED NECESSARY AT THE PROJECT LEVEL ARE SUPPOSED TO

BE SUFFICIENT FOR DISPERSAL OF SPECIESSPECIE DEPENDENT ON OLD THERE IS NO
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EVIDENCE THAT SUCH NARROW CORRIDORSCORRIDOR SURROUNDED BY HEAVILY DISTURBED HABITATSHABITAT

SUCH AS CLEARCUTSCLEARCUT WOULD BE EFFECTIVELY USED BY THE SPECIESSPECIE OF CONCERN AND IF

THEY ARE THAT THEY WOULD NOT BE SUBJECT TO IOUSIOU DEGRADATION EDGE EFFECTSEFFECT

EROSION AND WIND THROW DATA ON 187 OF THE STMTEGY APPEAR TO

THAT HABITAT UP TO AT 200 METERSMETER OF ANADROMOUSANADROMOU FISH STREAMSSTREAM IS

HEAVILY USED BY BROWN BEARSBEAR LATE SUMMER ONLY FEW SMALL GAPSGAP IN SUCH

IDOR CONSTITUTE SERIOUSSERIOU BARRIER TO DISPERSAL FOR SMALL SPECIESSPECIE SUCH AS

MARTEN OR FLYING SQUIRREL QUESTION WHETHER THISTHI STRATEGY IS LIKELY TO MAINTAIN

VIABLE WELLDISTRIBUTED POPULATIONSPOPULATION OF MOST OLDGROWTH SPECLET SEE SUGGESTION

UNDER COMPREHENSIVE RECOMMENDATIONSRECOMMENDATION THE FUTURE PHILOSOPHICAL AND

CONCEPTNAL CONSIDERATIONSCONSIDERATION

INGH OF SECOND AND VA JOGGING WITHIN HCASHCA AND WITHIN

NARROW IP AND SEASIDE BUFFERSBUFFER SHOULD NOT BE ALLOWED THESE ACTIVITIESACTIVITIE ARE

LQLY TO PRODUCE DETRIMENTAL EFFECTSEFFECT INCLUDING COMPACTION AND EROSION FROM

ROAD BUILDING AND MOVEMENT OF HEAVY MACBIN IY DESTRUCTION OF AE AND

REMOVAL OF FUTURE DOWN WOODY MATERIAL THAT ARE IMPORTANT TO NUMEROUSNUMEROU LD
GROWTH SPEC1ESSPEC1E

BROWN BEARSBEAR ARE THE ONLY SPECIESSPECIE FOR WHICH ANY POPULATION MODELLING

WAS DONE THE PROGRAM USED IS POORLY SUITED TO POPULATION VIABILITY

ANALYSISANALYSI BECAUSE IT ASSUMESASSUME NO DEPENDE AND NO ENVIRONMENTAL

IEQQH IT ALSO HAS NO SPATIAL COMPONENT AND THEREFORE CANNOT DEAL WITH

EDGE EFFECTSEFFECT DISPERSAL AND MIGRATION OR HABITAT HETEROGENEITY OR FRAGMENTATOM
THE RESULTSRESULT THEREFORE TEND TO BE OVERLY OPTIMISTIC AND HAVE LIMITED VALUE FOR

CONSERVATION PLANNING

APPENDIX AND WILDLIFE VTHLUTY RISK ASSESSMENT PP
APPENDIX IS FRANK ABOUT ITS ASSUMPTIONSASSUMPTION AND LIMITATIONSLIMITATION IT ASSUMESASSUME

20 THAT THE RCA STRATEGY WILL INSURE VIABLE POPULATIONSPOPULATION OF AM MANAGEMENT
INDICATOR WHICH HAS NOT BEEN DEMONSTRATED AND MAY BE OVERLY

OPTIMISTIC IT ASSUMESASSUME 1H THAT AN HCA IS LYH NONIBNELIONAL IF THE

AMOUNT OF OLDGROWTH IT CONTAINSCONTAIN IS REDUCED BELOW THE LRNU IQF
OR INITIAL AMOUNTSAMOUNT WHICHEVER IS SMALLER WHICH IS OVEY IT ADOPTSADOPT

ARBITRARY MEASURESMEASURE OF IMPACT ON POPULATION VIABILITY BASED ONLY ON HABITAT SUCH

AS PERCENT OF 1954 PRODUCTIVE OLDGROWTH WITHIN AN ECOLOGICAL PROVINCE AND

PERCENT OF LARGE ID MEDIUM AFFECTED WITHIN PROVINCE NO ATTEMPT IS

IA TO ANALYZE RISKSRISK ON SPECIESSPECIE SPECIFIC BASI EVEN USING MUCH LESSLES

POPULATION IANT THISTHI IS NOT VALID APPROACH TO VIABILITY ANALYSISANALYSI FOR

ANY PARTICULAR SPECIESSPECIE

THE MAIN CONCLUSION OF ZDLRH IYH OBVIOUSOBVIOU ANY ECOLOGICAL

PROVINCE WHICH THE VAST MAJORITY OF PRODUCTIVE GRO IS ELIMINATED HAS

HIGH RISK OF NOT MAINTAINING VIABLE POPULATIONSPOPULATION OF SPECIESSPECIE DEPENDENT ON LD
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GROWTH THESE PROVINCESPROVINCE FORM NEARLY CONTIGUOUSCONTIGUOU BLOCK IN THE SOUTHCENTRAL PART

OF THE REGION THISTHI ANALYSISANALYSI HAS IDENTIFIED REGIONSREGION OF EXTREMELY HIGH RISK BUT MAY
HAVE FAILED TO IDENTIFY OTHER REGIONSREGION WITH TQIALH RISK FOR SOME SPECIESSPECIE

COMPREHENSIVE RECOMMENDATIONSRECOMMENDATION FOR THE FUTURE

31 ICAQLH AND CONCEPTUAL CONSIDERATIONSCONSIDERATION

QUANTITATIVE PVASPVA ARE NEEDED FOR AT LEAST FEW KEY SPECIESSPECIE

POPULATION IQCH EFFECTSEFFECT OF HABITAT FRAGMENTATION ON MIGRATION

AND DISPERSAL AND THE EFFECTSEFFECT OF DEMOGRAPHIC AND ENVIRONMENTAL

THESE SHOULD RANGE OF MODELSMODEL TEMPORAL ANDOR SPATIAL

EFFECTSEFFECT FROM ANALYTICAL MODELSMODEL 1988B AND COMPUTER
1989 TO LSH OF 1ET AND

ULTIMATELY SPATIALLY EXPLICIT IS POPULATION DYNAMIC SIMULATIONSSIMULATION

MCKEIV ET

MANAGEMENT SHOULD BE ADAPTIVE AND LQ TO CHANGE GOALSGOAL AS NEW
INFORMATION IS ACQUIRED MODELLING AND GATHERING OF DEMOGRAPHIC
DATA SHOULD BE DONE IF LOCAL DATA ON MORTALITY AND

DISPERSAL BY AGE OR DEVELOPMENTAL STAGE IS NOT AVAILABLE MODELSMODEL COULD BE

BASED ON DEMOGRAPHK DATA ON THE SAME SPECIESSPECIE FROM OTHER AREASAREA OR ON DATA FROM

CLOSELY RELATED SPECIESSPECIE SENSITIVITY ANALYSISANALYSI OF THE MODELSMODEL WILL HELP TO 1E
WHICH PARAMETERSPARAMETER IT IS IMPORTANT TO KNOW MOST PRECISELY TO MAKE ACCURATE

PREDICTIONSPREDICTION AND IT IS THESE ON WHICH FIELD WORK SHOULD BE FOCUSED

IONH VIABILITY MODELSMODEL FOR SPECIESSPECIE WITH LONG GENERATION TIMESTIME SUCH

AS BROWN BEARSBEAR SHOULD HAVE TUNE FRAMESFRAME LONGER THAN 100 YEARSYEAR BECANSE

POPULATIONSPOPULATION OF SUCH SPECIESSPECIE MAY SHOW GRADUAL LONGTERM DECITHESDECITHE WITH LOW

PROBABILITY OF EXTINCTION WITHIN 100 YEARSYEAR BUT HIGH PROBABILITY OF EXTINCTION ON
SOMEWHAT LONGER TIME FRAMESFRAME

44 THE REASON FOR EXCLUDING INOUSH FISH FROM ALL OF THE DOCUMENTSDOCUMENT IS

UNCLEAR APPENDIX 10 STATESSTATE THAT THERE ARE NO ANTICIPATED IMPACTSIMPACT ON
ANADROMOUSANADROMOU HOWEVER TIMBER HARVESTING SOME ECOLOGICAL

PROVINCESPROVINCE MAY PRODUCE SIGNIFICANT EROSION AND SILTATION EFFECTSEFFECT AND CAUSE

ALTERATION IN STREAM FLOW ICH COULD HAVE CUMULATIVE NEGATIVE
ON SPAWNING BEDSBED

TO ENSURE VIABLE DIST POPULATIONSPOPULATION OF ALL MANAGEMENT
INDICATOR SPECKSSPECK MAY REQUIRE AT LEAST ONE VERY LARGE RCA WITHIN EACH ECOLOGICAL

PROVINCE OR ISLAND TO ELIMINATE MOST EDGE EFFECTSEFFECT DISPERSAL OF

IDUALSIDUAL ACROSSACROS LARGE TRACTSTRACT OF UNSUITABLE HABITAT IF NARROW BUFFER ZONESZONE ARE

NOT USED AS DISPERSAL ROUTESROUTE THISTHI VERY LARGE RCA SHOULD HAVE DIAMETER LARGER
THAN THE AVERAGE DISPERSAL DISTANCE BECAUSE THE TONGASSTONGAS IS NATURALLY
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HIGHLY FRAGMENTED WITH MAJOR OCEAN BARRIERSBARRIER BETWEEN ISLANDSISLAND THAT EFFECTIVELY

PREVENT DISPERSAL BY TERRESTRIAL SPECIESSPECIE AT LEAST ONE VERY LARGE BOA ON EACH LARGE

MAY ALSO BE NECESSARY TO MAINTAIN POPULATIONSPOPULATION OF SOME SPECIESSPECIE

ESPECIALLY CONCERNED ABOUT THE LOW ACTUAL AND EFFECTIVE POPULATION SIZESSIZE OF

BROWN BEARSBEAR ON BARANOFF AND CHICHAGOF ISLANDSISLAND THAT WOULD BE MAINTAINED UNDER

THE STRATEGY WHICH WOULD REDUCE THEM TO LEVEL THAT MAY REQUIRE THEIR LISTING AS

THREATENED OR

THE SPIDER WEB OF NARROW RIPARLAN AND BEACH BUFFERSBUFFER MAY BE INADEQUATE

TO PROMOTE EFFECTIVE DISPERSAL AMONG HCASHCA THE STRATEGY RECOMMEND ONE OF

THE FOLLOWING TWO LARGE AND MEDIUM SHOULD BE CONNECTED

BY WIDER TRAVEL CORRIDORSCORRIDOR EG 1000 FT FRONT CENTER TO EDGE WITH ADDITIONAL BUFFER

ZONESZONE AROUND THEM ONLY LIGHT SELECTIVE AND LITTLE OR NO ROADSROAD OR OTHER

HUMAN DISTURBANCE FOR ANOTHER FT SURROUNDING THE CORRIDOR OR 21 IP
AND BEACH BUFFERSBUFFER SHOULD BE COMBINED WITH MANAGED MATRIX APPROACH SUCH AS

IN THOMASTHOMA 1990 THISTHI SECOND ALTERNATIVE WOULD BE FACILITATED IF CLEARSCLEAR

CUTTING WERE REPLACED SELECTIVE LOGGING TO MEET BIOLOGICALLY DETERMINED MATRIX

STANDARDSSTANDARD OUTSIDE HCASHCA AND BUFFER ZONESZONE

THE WIDTHSWIDTH OF BEACH AND ESTUARINE BUFFERSBUFFER IN THE STRATEGY DO NOT

ACCOUNT FOR THE PREDICTED GLOBAL RISE OF SEA LEVEL OF ABOUT TWO FEET DURING THE NEXT

CENTURY CAUSED BY GLOBAL WARMING ALONG SHORESSHORE WITH SHALLOW SLOPE THE WIDTH OF

SEASIDE BUFFERSBUFFER MAY NEED TO BE INCREASED AFTER ACCOUNTING FOR CURRENT RATESRATE OF

SEA LEVEL CHANGE DUE TO LOCAL TECTONIC PROCESSESPROCESSE AND PREHISTORIC CHANGESCHANGE IN

GLACIATION LAND RISING OR LIKELY CHANGESCHANGE IN REGIONAL TEMPERATURE AND

PRECIPITATION PATTERNSPATTERN DUE TO GLOBAL WARMING SHOULD ALSO BE TAKEN INTO ACCOUNT

IN INGH CONSERVATION

TERM MANAGEMENT STRATEGIESSTRATEGIE SHOULD BE CONSERVATIVE IN THE SENSE

OF BEING DESIGNED TO MAINTAIN ECOSYSTEM FUNCTION RATHER THAN TO MAINTAIN

MINIMUM LEH POPULATIONSPOPULATION OF CHOSEN SPECIESSPECIE THISTHI IS LQJYH TRUE OISYSTEMSOISYSTEM

BASED ON SLOWLY RENEWING RESOURCESRESOURCE SUCH AS OLD GROWTH FORESTSFOREST OR ANIMAL

SPECIESSPECIE WITH LONG GENERATION TIMESTIME BECA BY THE TIME EVIDENCE HAS

ACCUMULATED TO ESTABLISH INUED POPULATION DECLINE IT MAY BE TOO LATE TO

REVERSE THE PROCESSPROCES AND RECOVER THE HABITAT AND THE ANIMAL POPULATION TO TBLE
STATE IN OTHER MANAGEMENT OF SUCH SYSTEMSSYSTEM SHOULD ALLOW FOR

LONG LAGSLAG IN RESPONSE TO CHANGING MANAGEMENT DECISIONSDECISION

LONG4ENN UMBER CONTRACTSCONTRACT ARE THE LOGICAL ANTITHESISANTITHESI OF ADAPTIVE

ECOSYSTEM MANAGEMENT THERE ARE FEW OBVIOUSOBVIOU

HUNTING AND TRAPPING QUOTASQUOTA FOR GAME SPECIESSPECIE SHOULD BE SET YEARLY ON

THE BASISBASI OF ESTIMATESESTIMATE OF CURRENT AND PROJECTED POPULATION LUDI
INDDENTAL AND TAKE SC AS TO IIZEH THE RISK TO POPULATION VIABILITY FOR

GIVEN AVERAGE LEVEL OF HUNTING OR HARVESTING PRESSURE EVEN IN THE CASE

OF MAXIMUM SUSTAINED YIELD HARVESTING THISTHI WILL OQL ZERO QUOTA IN YEARSYEAR
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WHEN THE LAUON FALLSFALL BELOW SIZE NOT MUCH KSS THAN STABLE IQL
OR AVERAGE SIZE IN THE ABSENCE OF HUNTING OR TQING ET AL

RESEARCH AND MONITORING

GENETIC STUDIESSTUDIE OF INTRODUCED MARTEN POPULATIONSPOPULATION ON DIFFERENT ISLANDSISLAND

WITH KNOWN FOUNDER HISTORY MIGHT PROVIDE INFORMATION USEFUL TO THEIR

MANAGEMENT THISTHI WOULD STUDIESSTUDIE OF LOY POLYMORPHISM AND POSSIBLYLH DNA POLYMORPHISM IT MIGHT ALSO BE FEASIBLE TO PERFORM SOME

CAPTIVE BREEDING EXPERIMENTSEXPERIMENT TO MEASURE DEPRESSION IN MARTEN

DEPENDING ON THE LQTSLQT IT MIGHT BE ADVISABLE TO AUGMENT THE GENE POOL OF SOME

OF THE INTRODUCED POPULATIONSPOPULATION TO INCREASE THEIR GENETIC VARIABILITY

INTENSIVE MONITORING OF SELECTED MANAGEMENT INDICATOR SPECIESSPECIE AND ALL

GAME SPECIESSPECIE SHOULD BE DONE AT LEAST FEW TIMESTIME PER GENERATION IF NOT YEARLY TO

DETECT CHANGESCHANGE POPULATION SIZE AGE RQIB AND DECLINESDECLINE REPRODUCTION

OR JUVENILE SURVIVAL MECHANISMSMECHANISM SHOULD BE DEVELOPED TO THISTHI

DIRECTLY INTO LQAT MODELSMODEL AND ADAPTIVE MANAGEMENT FEEDBACK FOR

SETTING HARVESTING QUOTASQUOTA ON GAME SPEDESSPEDE AND FOR DETERMINING LOCATIONSLOCATION AND

AMOUNTSAMOUNT OF ALLOWABLE TIMBER HARVEST

MONITORING OF ECOSYSTEM FUNCTION SHOULD ALSO BE DONE INCLUDING

BIOLOGICAL IH PHYSICAL FACTORSFACTOR VARIABLESVARIABLE TO BE MONITORED COULD INCLUDE FOREST

REGENERATION RATESRATE SOIL ORGANIC MATTER AND MICROFAUNAL COMPOSITION AT REGULAR

TIMESTIME AFTER TIMBER HARVEST AT DIFFERENT TYPESTYPE OF SITESSITE ARID UNDER DIFFERENT

HARVESTING REGIMESREGIME AS WELL AS STREAM FLOW PATTERNSPATTERN SUSPENDED SILT LOAD AND

NUTRIENT CONCENTRATIONSCONCENTRATION OF SELECTED STREAMSSTREAM WATERSHEDSWATERSHED WITH DTFFERENT

AMOUNTSAMOUNT OF TIMBER HARVEST
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TON GASSGAS NATIONAL FOREST

LAND MANAGEMENT PLAN

SCIENTIFIC REVIEW

BY

UDICKER JR
PROFESSOR OF INTEGRATIVE BTOLOT AND CURATOR OF MAMMALSMAMMAL

MUSEUM OF VERTEBRATE ZOOLOGY

UNIVERSITY OF CALIFONDA BERKELEY

BACKGROUND

MY BACKGROUND IS AS AN ECOLOGIST AND VERTEBRATE BIOLOGIST WITH OVER 40

YEARSYEAR OF PROFESSIONAL EPERLEX MY SPECIALTY IS THE POPULATION BIOLOGY OF

AND MEDIUMSIZED MAMMALSMAMMAL BUT MAINTAIN AM THTEREST IN AD ASPECTSASPECT OF LAND USE

PLANNING WILDLIFE MANAGEMENT AND CONSERVATION THE LAST YEARSYEAR OR MY
RESEARCH INTERESTSINTEREST HAVE BEEN INCREASINGLY FOCUSSED ON THE SPATIAL STRUCTURING OFIONH AND LANDSCAPE APPROACHESAPPROACHE IN

ECOLOGY RELEVANT UNDERGRADUATE COURSESCOURSE THAT TEACH ARE PRINCIPLESPRINCIPLE

OF ECOLOGY VERTEBRATE NATURAL MY AND FOUNDATIONSFOUNDATION OF

CONSERVATION BIOLOGY

MY PHILOSOPHY WITH RESPECT TO NATIONAL FORESTSFOREST THAT THEY SHOULD BE

MANAGED FOR MULTIPLE USE IN SUSTAINABLE FASHION THAT TIMBER HARVESTSHARVEST

SHOULD BE INABQ AND THE BLOTA SHOULD BE NEDH OR ENHANCED BUT NOT

DIMINISHED OVER THE LONG THISTHI VIEW IS BELIEVE CONSISTENT WITH CURRENT

FOREST SERVICE POLICY AS REQUIRED BY THE NATIONAL FOREST MANAGEMENT ACT OF 1978

ALONG WITH SUBSEQUENT IMPLEMENTING REGULATIONSREGULATION THE SURVIVAL OF HUMAN
CIVILIZATION DEPENDSDEPEND ON LTHY BIOSPHERE WHICH IN TURN

DIMINISHED BY LOSSESLOSSE OF SPECIESSPECIE LOCALLY AND LYQH FINALLY BELIEVE THAT

UTILIZATION OF LAND FOR EDUCATION ANDOR EXPANSION OF HUMAN UNDERSTANDING AND

LEDGE SHOULD BE VIEWED BY PLANNERSPLANNER AS AN EXTREMELY VALUABLE USE AND ONE

THAT IS IMPORTANT IN CONTRIBUTING TO THE INABIL OF THE HUMAN SPECIESSPECIE

COMPREHENSIVE REVIEW

THE
PLANNING STRATEGY OUTLINED IN THE THREE DOCUMENTSDOCUMENT PROVIDED

AL AND PRESENTSPRESENT LAUDABLE OBJECTIVESOBJECTIVE THAT ARE

BASED WITH FEW ON SOUND BIOLOGICAL PRINCIPLESPRINCIPLE AND PROPOSESPROPOSE
DEFENSIBLE LAND USE PLAN BASED ON THESE OBJECTIVESOBJECTIVE THE HOWEVER IS

DEFICIENT IN MY VIEW SEVERAL IMPORTANT RESPECTSRESPECT AS WILL DETAIL BELOW AND
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IMPROVEMENTSIMPROVEMENT ULD BE MADE MUCH MORE ICAQ HOWEVER IS THE FACT THAT THE

TIMBER HARVEST PLANSPLAN ONLY OCCASIONALLY ALLUDED TO IN THESE DOCUMENTSDOCUMENT SEEM TO

BE IBLEH WITH AND UNCOORDINATED WITH THE WILDLIFE STRATEGJ TO THE EXTENT

THAT THISTHI IMPRESSION IS TRUE THE TIMBER HARVEST PLANSPLAN ARE LEGALLY AND MORALLY

UNACCEPTABLE ANY S1RATE FOR SUSTAINING THE THOTA IS MEANINGLESSMEANINGLES
UNLESSUNLES IT IS AN PART OF STRATEGY FOR SUSTAINING THE TIMBER HARVEST

MANAGING THE TONGASSTONGAS FOREST SHARESSHARE SEVERAL FEATURESFEATURE WITH OTHEROR INF SUCH AS IN COASTAL OREGON AND WASHINGTON THESE FORESTSFOREST HAVE

THE SPECIAL FEATURE THAT CLIMAX FORM OLDSGROWTH THE TREESTREE ARE RELATIVELY OLD AND

RELATIVELY LARGE THISTHI IS CRITICALLY IMPORTANT BECAUSE MEANSMEAN THAT IT TAKESTAKE

VEZY LONG TIME FOR SUCCESSION TO REACH THE OID STAGE AT LEAST 250 TO 300

YEARSYEAR AND PERHAPSPERHAP 500 TO 600 SUCCESSIONAL STAGESSTAGE GROWTH ARE VERY

UNLIKE THE CLIMAX STAGE FOR LONG PERIOD OF TIME AT LEAST 250 YEARSYEAR IN THE CASE OF

THE TONGASSTONGAS WHEREASWHEREA OTHER FORESTSFOREST GROWTH MAY CLOSELY RESEMBLE THE

CLIMAX IN ONLY 50 TO 100 YEARSYEAR AND LSMSH ADAPTED TO OLDGROWTH ARE LESSLES

LIKELY TO BE ABJE TO UTILIZE SECONDGROWTH WITHIN TYPICAL HARVEST ROTATION SCHEME

OF 100 OR LESSLES THESE IMPORTANT FEATURESFEATURE OF BOREAL RAINFORESTSRAINFOREST MEANSMEAN THAT

TIMBER HARVEST STRATEGIESSTRATEGIE MUST BE QUALITATIVELY DIFFERENT FROM THOSE IN FORESTSFOREST

WHERE SUCCESSION TAKESTAKE PLACE IN TIME PERIOD MORE AMENABLE TO ORDINARY HUMAN

PLANNING EFFORTSEFFORT MOREOVER MUCH LARGER PERCENTAGE OFABOREAL HQ FOREST MUST
BE IN CLIMAX FORM BECAUSE AS POINTED OUT THERE IS REDUCED ABILITY OF THE

FAUNA TO ADAPT TO EGROWHOW BIG PERCENTAGE WILL DEPEND ON HOW BIG

THE TOTAL FOREST MANAGEMENT AREA IS THE REQUIREMENTSREQUIREMENT FOR MAINTENANCE OF LE
POPULATIONSPOPULATION OF THE LARGEST AND MOST AREA DEMANDING OF THE INCLUDED AND

HOW SKILLFULLY COMMOF OLDGROWTH PATCHESPATCHE IS DESIGNED THE

CASE OF THE THISTHI MIGHT BE ABOUT 50 34 ACTUALLY PROPOSED THE

STRATEGY DOCUMENT BECAUSE OF THE EXISTENCE OF SEVERAL AREADEMANDING SPECIESSPECIE
BROWN BEAR AND GRAY EH THE EX CLEARCUTTING OF LARGE

AMOUNTSAMOUNT OF OLDGROWTH FOREST BY 1991 TABLE 52 AND THE ISLAND

ARCHIPELAGO NATURE OF THE TONGASSTONGAS FOREST

THE CONSTRAINTSCONSTRAINT OUTLINED MAKE FOREST BLOCK ROTATION HARVESTING IMPRACTICAL
AND IF IT TAKESTAKE 300 YEARSYEAR TO REACH CLIMAX CONDITION AND 50 OF THE

TOTAL AREA MUST BE IN CLIMAX AT ANY ONE TIME ANNUAL HARVEST WOULD BE LIMITED TO

1300 1600 0167 OF THE FOREST 9400 THISTHI MEANSMEAN THAT IN THE 37

YEARSYEAR FROM 1954 TO ONLY 59 OF THE FOREST SHOULD HAVE BEEN IN

FACT TIMESTIME THAT MUCH WAS ACTUALLY REMOVED HONEST MANAGEMENT UTILIZING

ROTATING BLOCK DESIGN AS SEEMSSEEM TO BE IMPLIED IN THESE DOCUMENTSDOCUMENT 10
WOULD THEREFORE REQUIRE THAT NO TREESTREE BE HARVESTED FOR AFTER WHICH

HARVESTING COULD BE RESUMED AT THE RATE OF PER YEAR

THE OBVIOUSOBVIOU ALTERNATIVE THAT WOULD SUPPLY MUCH LARGER SUSTAINABLE YIELD

OF TIMBER TO ESTABLISH META OF OLDGROWTH PATCHESPATCHE CAREFULLY

DESIGNED TO CONSERVE THE ASSOCIATED BIOTA TOTALING ABOUT 50 OF THE 1954

GROWTH THE REMAINING 50 COULD THEN BE HARVESTED ALL IN ONE YEAR DESIRED
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WHITHCASE NO IRT TREE CUTTING COULD TAKE PLACE UNTIL THE SECONDGROWTH THAT

RESULTED WAS HARVESTABLE OR THE HARVESTABLE 50 COULD BE CUT GRADUALLY OVER

MUCH LONGER PERIOD THE IGENTH TACTIC WOULD BE CUT THE AVAILABLE OLDGROWTH

AS SLOWLY AS THE IONA DEMAND FOR DQ PRODUCTSPRODUCT WOULD ALLOW AND IN

ANY CASE AT RATE AS AMOUNTSAMOUNT OF SECONDGROWTH BECAME

HARVESTABLE ICH CONSERVATIVE POLICY WOULD ALSO ALLOW TIME FOR THE

COMMUNITY DESIGN TO BE TESTED FOR EFFECTIVENESSEFFECTIVENES AND POSSIBLY MACLIFTED

NECESSARY ADAPTIVE WALL THE LEH OLDGROWTH WERE REMOVED

IN ONE OR FEW MANAGERSMANAGER WOULD HAVE TO ASSUME THAT THEIR

COMMUNITY DESIGN WAS WORKABLE BECAUSE NO CHANGESCHANGE WOULD BE POSSIBLE WITHIN

YEA TIME FRAME

ONE UNIQUE FEATURE OF THE TONGASSTONGAS FOREST THAT ADDSADD TO THE COMPLEXITY OF

MANAGEMENT PLANNING BUT ALSO ADDSADD SIGNIFICANT VALUE TO THE FOREST BEYOND ITSLH VALUE FOR THAT IT IS LOCATED ON AN LAGOEH ALL

BLOT PGLSTSPGLST ARE AWARE OF HOW CRITICALLY IMPORTANT ISLAND GOSH HAVE BEEN IN

FOSTERING ECOLOGICAL AND EVOLUTIONARY THEORY INCREDIBLY THE ALEXANDER

ARCHIPELAGO HAS BEEN LITTLE EXPLORED AND ITS POTENTIAL FOR CONTRIBUTING TO BASIC

RESEARCH IS UNKNOWN BUT POTENTIALLY GREAT THE EXISTENCE OF LARGE ARRAY OF

ISLANDSISLAND OF VARIOUSVARIOU SIZESSIZE AND LEVELSLEVEL OF ISOLATION MOST RELATIVELY UNMODIFIED BY
HUMAN DEVELOPMENT IS TREMENDOUSTREMENDOU ASSET TO ECOLOGISTSECOLOGIST AND

EVOLUTIONARY AND BY EXTENSION TO HUMANITY AS WHOLE THERE IS NOIDE THESE PLANNING REPORTSREPORT THAT FOREST SERVICE BIOLOGISTSBIOLOGIST HAVE BEEN

SYSTEMATICALLY DOCUMENTING THE BLOTA ON THESE THOUSANDSTHOUSAND OF ISLANDSISLAND IN THEIR CARE

THERE IS NO HCA ON ANNETTE ISLAND WHICH IS THE SOURCE OF THE ONLY RECORD OF

BATRACHOSEPSBATRACHOSEP NORTH OF WASHINGTON

SOME HINT OF THE EXTRAORDINARY NATURE OF THE FORESTSFOREST BLOTA SUGGESTED BY

THE LARGE NUMBER OF SUBSPECIESSUBSPECIE OF THAT HAVE BEEN DESCRIBED FOR THESE

LSLAND SOME OF THESE NAMED TAXA ARE UNDOUBTEDLY LQID BUT THEIR

SUGGESTSSUGGEST THAT DETAILED STUDIESSTUDIE OF NUMBER OF SPECIESSPECIE IS OVERDUE ONLY MONTH

AGO
REVISION OF THE PEROMYSCUSPEROMYSCU FROM THISTHI COASTAL REGION WAS PUBLISHED HOGAN

ET 1993 THAT MAKESMAKE MAJOR CHANGESCHANGE IN THE TAXONOMY OF THISTHI AND

SUGGESTSSUGGEST THAT AT LEAST FIVE SUBSPECIESSUBSPECIE OF LH MAY OCCUR IN THE FOREST IN

ADDITION THERE ARE TWO TO FOUR SUBSPECIESSUBSPECIE IN SIX SPECIESSPECIE OF MICROTINE RODENTSRODENT

DESCRIBED FROM OR SUSPECTED TO OCCUR IN THE FOREST THE STATUSSTATU OF THE ENDEMIC

SPECIESSPECIE MFTROFTZSMFTROFTZ CN ONLY FROM CORONATION WARREN AND FORRESTER

ISLANDSISLAND UNKNOWN AND UNACKNOWLEDGED LAH NEA HAS SUBSPECIESSUBSPECIE
DESCRIBED FOR THE AREA AND SOREX UAGRANSUAGRAN THREE TJRSUSTJRSU ARCTOSARCTO HAS 13 NAMED
FORMSFORM DESCRIBED FOR THE ARCHIPELAGO NONE OF WHICH IS PROBAY LQ BUT THEY

SUGGEST ALONG WITH THE OTHER ICH SPECIESSPECIE THAT SOME VERY SIGNIFICANTLUTI STUDIESSTUDIE REMAIN TO BE DONE IN THE NONE OF THISTHI IMPORTANT AND

INTERESTING IO COMPLEXITY IS GIVEN ANY IMPORTANCE IN THE EXISTING MANAGEMENT

PLANSPLAN
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THIRD GENERAL CRITICISM IS THAT THE REPORTSREPORT DO NOT ADDRESSADDRES INTERACTIONSINTERACTION

BETWEEN THE MARINE ENVIRONMENT AND THE FOREST MANAGEMENT STRATE SN EB

INTERACTIONSINTERACTION ARE CLEARLY RELEVANT TO THE SALMON RUNSRUN WHICH ARE NOT ONLY IMPORTANT

THEIR OWN RIGHT BUT ALSO ARE CRITICAL COMPONENTSCOMPONENT IN THE SUSTAINABLE

MANAGEMENT OF SEVERAL OF THE VERTTHRATE MANAGEMENT LCAT SPECIESSPECIE

ALSO CONTAINED WITHIN THE FORESTSFOREST SDI ARE MARINE AREASAREA UTILIZED BY EIGHT

SPECIESSPECIE OF ENDANGERED WHALESWHALE AND ONE SPECIESSPECIE OF THREATENED IPED STE

LQL APPROPRIATE FOREST MANAGEMENT MUST ADDRESSADDRES POTENTIAL INTERACTIONSINTERACTION

WITH THESE SPECIESSPECIE

ASIDE FROM THESE THREE GENERAL IN THE FORESTSFOREST PLANNING STRATE HOW
WELL DOESDOE THE PROPOSED WILDLIFE STRATEGY ACCOMPLISH ITS OBJECTIVESOBJECTIVE THE STRATEGY

OUTLINED GIANT STEP IN THE RIGHT
BUT IMPROVEMENTSIMPROVEMENT ARE NEEDED TO

MAKE CONFORM TO ITS STATED OBJECTIVESOBJECTIVE AND TO THE LAW HERE ARE SOME GENERAL

CRITICISMSCRITICISM

THE HABITAT CONSERVATION AREASAREA HCASHCA ARE LAID OUT SO AS TO MINIMIZE THE

IMPACT ON TIMBER HARVEST STRATEGY PP AND ELSEWHERE AND NOT SO AS

TO OPTIMIZE THE OLDGROWTH INMUNITY THAT REQUIRED TO CONSERVE THE

QTS BIOTA APPENDIX MOST OF THE LARGE IC AND NOT THE CLAIMED

STRATEGY ARE LARGELY OR WHOLLY DESIGNATED WILDERNESSWILDERNES OR OTHER AREASAREA

PRESUMABLY UNAVAILABLE FOR TIMBER HARVEST MOREOVER THE HCASHCA WITHIN PROTECTED

AREASAREA ARE IQLQ THE LARGEST THISTHI MEANSMEAN THAT WHEREASWHEREA THE AVERAGE HCA SIZE

FITSFIT THE PRESCRIBED MINIMUM SIZESSIZE MOST OF THE NEW DO NOT OF THE

LARGE AND 5040 OF THE MEDIUM THISTHI IS NOT BECAUSE THE MINIMUM SIZESSIZE

HCASHCA ARE BASED ON MINIMAL REQUIREMENTSREQUIREMENT FOR VIABLE AND THEREFORE

AVERAGE SIZE NOT AN ADEQUATE MEASURE OF ADEQUACY TO BE EFFECTIVE EVERY RCA

MUST MEET MINIMUM REQUIREMENTSREQUIREMENT IS ALSO CLEAR THAT THE HCASHCA PROPOSED ARE

NOT VIEWED AS PERMANENT RESERVESRESERVE STRATEGY AS MOST ARE PROJECTED TO

DECLINE VALUE OVER TIME WITH SCHEDULED TIMBER HARVESTING THISTHI IS CLEARLY AN

UNACCEPTABLE FEATURE OF THE PLANSPLAN

ALMOST NO ATTENTION GIVEN TO MANAGEMENT OF THE MATRIX THAT IS TO THE

FOREST OUTSIDE OF THE PROJECTED RESERVESRESERVE BUFFER ZONESZONE ALONG WATER WAYSWAY AND COASTSCOAST

AXE CLEARLY IMPORTANT TO THE SUCCESSSUCCES OF THE PLAN AS WELL AS TO THE SUCCESSFW

CONSERVABON OF SEVERAL SPECIESSPECIE OF SPECIAL CONCERN BUT THISTHI NOT

SOME HCASHCA DO NOT APPEAR CONNECTABLE BY SUCH CORRIDORSCORRIDOR IN SUCH CASESCASE
TIMBER HARVEST SHOULD BE ORGANIZED SO THAT STRIPSSTRIP OF SECONDGROWTH OF VARIOUSVARIOU

AGESAGE CAN BE USED BY ORGANISMSORGANISM TO DISPERSE BETWEEN THISTHI NEGLECT IS

ESPECIALLY EVKLENT BECAUSE DISTANCESDISTANCE BETWEEN HCASHCA ARE BASED ON

KNOWN DISPERSAL DISTANCESDISTANCE OF THE GENERALLY LARGE AND MOBILE SPECIESSPECIE OF CONCERN

STRATEGY 221 AND NO ATTENTION IS DIRECTED TO DISPERSAL OF LH THE REST OF THE

IO WHICH ALSO MUST SUCCEED IN THE PKNNED COMN MOREOVER THE

PROPOSED GAPSGAP BETWEEN HCASHCA DO NOT SEEM TO TAKE TOPOGRAPHY

THREEDIMENSIONAL VIEW OF THE INTERVENING TERRAIN BETWEEN HCASHCA IS IMPORTANT IN

EVALUATING THE EFFICACY OF DISPERSAL AMONG THEM IT SHOULD ALSO BE POINTED OUT
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THAT VARIETY OF RECOMMENDATIONSRECOMMENDATION ARE GIVEN FOR THE APPROPRIATE WIDTHSWIDTH OF THE

RIPARIAN AND COASTAL BUFFERSBUFFER RANGING FROM 100 TO FEET

FEW SPECIFIC COMMENTSCOMMENT FOLLOW

PAGE 10 REMOVAL OFLD UP TO 1991 IS CLAIMED TO BE HERE AND

ON PAGE 52

PAGESPAGE 17 AND TABLE SUGGEST THAT ITE AND SHOULD HAVE

TQING AS THESE ARE AMONG THE MOST CRITICAL EXTINCTION

PRONENESSPRONENES BUT THAT THE LEVEL OF CONCERN FOR THESE CRITERIA COULD BE LOW THE

SPECIESSPECIE ARE WIDESPREAD WITHIN THE FOREST

PAGE AND TABLE CRITERION NO FRA ABUNDANCE MAY
BE MISLEADING PREDLEATOR OF TAGMEN PERSISTENCE

PAGE 22 CONSTRUCTED CONSERVATION PLAN IS OKAY AS LONG AS

ADJUSTMENTSADJUSTMENT ARE NOT THWARTED BY IRREVERSIBLE WGHARVESTSHARVEST

PAGE 25 IG LIKELIHOOD IS NDAR FAR THISTHI FMDAMENTAI GOAL

PAGE 26 THE TQIONH THAT GAME SPECIESSPECIE AND FURBEARERSFURBEARER MIGHT BE

REQUIRED TO PROVIDE SOME HARVEST TO HUMANSHUMAN AND HENCE MUST BE MANAGED FOR

NUMBERSNUMBER ABOVE MERE SURVIVAL LEVELSLEVEL PARAGRAPH IS NOT THE

TQIONH STRATEGIESSTRATEGIE

PAGE 27 MANY OF THE PROPOSED HCASHCA DO NOT MEET MINIMUM STANDARDSSTANDARD KR
BROWN BEAR AND GRAY WORN TWENTY MILESMILE IS NOT THE DISPERSAL CAPABILITY OF THE

SPECIESSPECIE OF CONCERN AS CLAIMED SINCE THE OBJECTIVE SHOULD BE TO CONSERVE THE ENTIRE

OLDGROWTH COMMUNITY MONITORING OF JARGE HCASHCA IS COMMENDABLE BUT WHERE IN

THE PLANSPLAN IS ANY THOUGHT GIVEN TO WHAT OPTIONSOPTION WILL REMAIN VIABLE IMPROVEMENTSIMPROVEMENT
ARE NEEDED SEE COMMENT ON LINESLINE AND END OF PARAGRAPH ON PAGE

PAGESPAGE THESE ADDITIONAL STANDARDC ARE LOADED WITH QUALIFIERSQUALIFIER AND

EXCEPTIONSEXCEPTION

PAGE 32 WHY IS IT ASSUMED THAT GREAT LU HERON NEST SITESSITE ABANDONED

FOR TWO YEARSYEAR WILL NOT BE REUSED WHAT THE LOGIC OF PROHIBITING TIMBER HARVEST

AND ROAD BUILDING WITHIN 220 IN OF HERON NESTSNEST DURING THE BREEDING SEASON BUT

ALLOWING IT AT OTHER TIMESTIME

PAGE 33 WHAT IS THE EVIDENCE THAT ONLY 10 OF SHORELINE IS ACCESSIBLE

TO SKIFFSSKIFF

PAGE 40 THE OF NOT ALLOWING SPECIESSPECIE EXTINCTIONSEXTINCTION OR

EXTIRPATTONSEXTIRPATTON IS STATED ONLY AS AN OBJECTIVE AND IS CLEARLY NOT CONCLUSION OF THE
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PLAN AS TABLE PAGE SHOWSSHOW ONLY OUT OF 21 PROVINCESPROVINCE HAVING MEDIUM
OR BETTER CHANCE OF SUCCEEDING BY 2140

IRM
TABLE PAGE 14 THISTHI TABLE PARTLY HOW IS IT THAT TWO

PROVINCESPROVINCE ARE LISTED AS HAVING IOO OF THEIR AREA PROTECTED AND YET HAVE

GROWTH AVAILABLE FOR HARVEST LISTED AT 22 AND 10

PAGE 16 CHOICE OF THESE FIVE SPECIESSPECIE FOR CONSERVATION STRATEGIESSTRATEGIE BE

ADEQUATE FOR ININGH SIZE OF HCASHCA BUT DOESDOE NOT ADDRESSADDRES THE DISPERSAL NEEDSNEED
OF OTHER SPECIESSPECIE ALSO HABITAT REQUIREMENTSREQUIREMENT FOR GOSHAWKSGOSHAWK AND MARTENSMARTEN DO NOT

LUDE THE CRITERION OF SALMON STREAMSSTREAM FOR

PAGE ID FIGSFIG THE WHOLE CONCEPT OF BEING SUSCEPTIBLE

TIMBER HARVEST VIOLATESVIOLATE THE BASIC FOUNDATIONSFOUNDATION OF ANY VIABLE METACONUNUNITY

PLAN NOTE THAT OF 21 PROVMCESPROVMCE ALREADY HAVE MORE THAN 50 OF THEIR PROPOSED
HCASHCA AFFECTED BY HARVESTING FIG

SPECIESSPECIE REVIEW

WAS NOT ASKED TO REVIEW ANY PARTICULAR SPECIESSPECIE NAG PLANSPLAN SO

LOOKED AT THEM ALL PAYING ESPECIA ATTENTION TO THE MAMMALSMAMMAL FIRST HAVE TWO

GENERAL COMMENTSCOMMENT

THERE ARE FOUR LARGE MAMMAL SPECIESSPECIE WHOSE DISTRIBUTIONSDISTRIBUTION LIKELY EXTEND

INTO THE TONGASSTONGAS FOREST BUT THAT ARE NOT MENTIONED IN THE REPORT THE FIRST TWODH DEFINITELY USE GRO FOREST AS THEIR PRIMARY HABITAT THESE ARE

WOLVERINE

FISHER MARTESMARTE
CARIBOU RARAGIFER TNRANDUSTNRANDU
MOOSE

THE HABITAT CAPABILITY MODELSMODEL AS PRESENTED AND AS UTILIZED IN

THE SUFFER FROM TWO CONCEPTUAL WEAKNESSESWEAKNESSE THE FIRST IS THAT SPECIESSPECIE
INTERACTIONSINTERACTION ARE DIFFICULT TO LUDE OTHER THAN WITH THOSE SPECIESSPECIE THAT ENTER

THE ITAT DESCRIPTION LTH TO SOME EXTENT THISTHI WAS HANDLED BY CONSIDERING

PATCHESPATCHE WITH AND WITHOUT SOME OTHER SPECIESSPECIE WOLF THE SECOND FLAW

THE FAILURE TO INCORPORATE LANDSCAPE FEATURESFEATURE INTO THE MODEL THISTHI PROBLEM IS

NOT ACKNOWLEDGED EXPLICITLY THE BUT AT LEAST THREE CASESCASE THE

IMPORTANCE OF JUXTAPOSITION OF TWO DIFFERENT HABITAT TYPESTYPE WAS POINTED OUT ONE

CASE WAS THE NEED FOR BROWN BEARSBEAR TO HAVE ACCESSACCES TO SALMON STREAMSSTREAM ADJACENT TO

OLDGROWTH FOREST THE SECOND WAS REQUIREMENT FOR OTTERSOTTER TO HAVE STREAMSSTREAM WITH
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CERTAIN PROPERTIESPROPERTIE NEXT TO FOREST OF APPROPRIATE TYPE AND ELEVATION AND THE THIRD

WAS THE OF ESCAPE CLIFFSCLIFF PROXIMITY TO FEEDING AREASAREA FOR MOUNTAIN

GOATSGOAT IT IS IN FACT FREQUENTLY THE CASE THAT SPECIESSPECIE WILL REQUIRE SEVERAL DIFFERENT

HABITAT TYPESTYPE EITHER SIMULTANEOUSLY OR OVER THE COURSE OF ANNUAL CYCLE OFTEN

THESE LIFE HISTORY FEATURESFEATURE WERE MENTIONED THE IVEH RQIP OF THE

VARIOUSVARIOU SPECIESSPECIE BUT GENERALLY GOT LOST WHEN THE HABITAT CAPABILITY MODELSMODEL WEIT

THE RESULTSRESULT ARE ESPECIALLY MISLEADING WHEN EACH HABITAT 4YPE IS

PRESENTED AS SUPPORTING PARTICULAR LTYH OF FOR

LEH THAT ONE FOCAL SPECIESSPECIE WAS FOUND TO HAVE DENSITY OF NINE IN HABITAT

AND ONE IN HABITAT THE OBVIOUSOBVIOU CONCLUSION WOULD BE THAT IS THISTHI SPECIESSPECIE
HABITAT AND CAN BE SA1 ELIMINATED IT MAY BE IN THAT OUR SPECIESSPECIE REQUIRESREQUIRE

BOTH HABITATSA AND BUT SPENDS9O LT ANDONLY 10 IN AN
CASE ELIMINATING WOULD CAUSE EXTINCTION OF OUR FOCAL SPECIESSPECIE

COMMENTSCOMMENT ON SPECIESSPECIE PLANSPLAN

GRAY LF PAGE IT SEEMSSEEM INCREDIBLE THAT IN NATIONAL FOREST

OF THE LATQ COULD BE HARVESTED EACH YEAR WHEN THE SPECIESSPECIE IS LEGALLY

BLACK BEAR NO MENTION OF INTERACTIONSINTERACTION WITH BROWN BEARSBEAR TABLESTABLE 12
DO NOT LEDGEH THAT BEARSBEAR MOVE AMONG HABITATSHABITAT AND THAT PROXIMITY OF

VARIOUSVARIOU HABITATSHABITAT MAY BE CRITICAL FOOTNOTE IN THESE FIGURESFIGURE IS NOTLE
BROWN BEAR NO MENTION OF INTERACTIONSINTERACTION WITH BLACK BEAM TABLE HAS THE

TEH MIT AS THE FOUR TABLESTABLE ABOVE STREAMSIDE BUFFER OF 100 IN WIDE IS

RECOMMENDED 187 WHEN THE DATA SUGGEST THISTHI SHOULD BE 200 THE BEAFSBEAF
VALUE AS GAME SPECIESSPECIE IS MENTIONED BUT THE HCASHCA PROPOSED ARE INADEQUATE

EVEN FOR SURVIVAL SEE VIABILITY ANALYSISANALYSI FOR CHICHAGOF 1H AND IG

MARTEN THISTHI CHAPTER HAS THE HIGHEST CONCENTRATION OF TYPOSTYPO AND STYLISTIC

ERRORSERROR OF ALL THE CONSERVATION STRATEGY AS DEFINED DOESDOE NOT

TAKE TO MEAR MOVEMENTSMOVEMENT BETWEEN AND THISTHI IS SERIOUSSERIOU

FLAW BECAUSE MOVEMENTSMOVEMENT ARE AN ESSENTIAL COMPONENT OF ANY LH META
POPULATION PAGESPAGE NGH IS VEIY UNPROFESSIONAL DISTANCE

BETWEEN HCASHCA IS BASED ON THE RECORDED DISPERSAL DISTANCE

AND WITHOUT REGARD FOR THE NATURE OF THE MATRIX DISCUSSION OF

INTERSPERSION OF HABITATSHABITAT IS LENT BUT THISTHI LBN IS NOT USED

LATER IN HABITAT MODELSMODEL TABLESTABLE

RIVER OTTER AM SURPRISED THAT HARVESTING IS AT THE RATE OF 500 TRAPPED IN

198990 AND YET THE POPULATION IS THOUGHT TO BE STABLE OR INCREASING

LQ REVIEW GO

1OO 12796



BLACKTAILED DEER HOW IS IT THAT HABITAT PATCH OF 0SIZE STILL HAS

AN EFFECTIVENESSEFFECTIVENES OF

MOUNTAIN IS ARGUED 2445 THAT BECAUSE POPULATIONSPOPULATION

OF OV DECLINE RAPIDLY TO ZERO IF LESSLES THAN 50 AND PERSIST FOR 70 YEARSYEAR IF AT

THAT INH GOAT POPULATIONSPOPULATION ON THE TONGASSTONGAS SHOULD BE LEFT ALONE LESSLES THAN

OR EQUAL TO 504 AND REDUCED TO 50 INITIALLY GREATER THAN THISTHI THISTHI SURE

FORMULA FOR DISASTER

NORTHERN FLYING SQUIRREI PAGE 252 BOTTOM PARAGRAPH IT NON
THAT FOOD RESOURCE THAT CANNOT MAINTAIN SPECIESSPECIE IS PROBABLY UNIMPORTANT TO

WE WOULD NOT LAST LONG ON DIET OF 100 SALT BUT IT WOULD BE STUPID TO

CONCLUDE THAT SALT IS UNIMPORTANT TO US SIMILARLY THE CONCLUSION THAT THESE

SQUIRRELSSQUIRREL EAT ONLY LICHENSLICHEN AND FUNGI IS CONTRADICTED BY THE STRONG ATTRACTION THEY

HAVE TO PEANUT BUTTER OR PRUNESPRUNE AS BAIT RECOMMENDATION THAT STRINGERSSTRINGER OF OLD

GROWTH MAY BE REQUIRED TO CONNECT HCASHCA 255 MUST BE TRANSFERRED INTO THE

TIMBER HARVEST PLANNING

COMPREHENSIVE RECOMMENDATIONSRECOMMENDATION THE FUTURE

COMMSHOULD BE ESTABLISHED THAT WILL SERVE THE MISSION OF

IQNGH THE LO OF THE TONGASSTONGAS NATIONAL FOREST THISTHI IS TO INCLUDE AN

APPROPRIATE NUMBER SIZE AND DISTRIBUTION OF ALONG WITH RLPARIAN AND

COASTAL BUFFER ZONESZONE OF ABOUT 300 IN SUSTAINED HARVEST OF TIMBER MUST BE

PLANNED HI THE AREASAREA OUTSIDE OF THE COMMWITH ATTENTION DIRECTED TO

PROVIDING THE NECESSARY CORRIDORSCORRIDOR AMONG THE MIGHT BE MORE

OPTIMALLY ARRANGED AS FEW LARGE AREASAREA ONE PER ISLAND OR AND NOT

ACCORDING TO THE CALCULATED MINIMUM SIZESSIZE AS PROPOSED SUCH STRATE WOULD

INCREASE THE PROBLEM OF AQLH ARNONGHCASARNONGHCA BUT CONIDORSCONIDOR AND EFFECTIVE MATRIX

MANAGEMENT LQI HELP TO LL THISTHI DISADVANTAGE ON THE OTHER HAND
DISPERSAL AMONG HCASHCA WOULD BE LESSLES CRITICAL AT LEAST ON REGULAR BASISBASI BECAUSE

EACH IC IH BE LARGE ENOUGH TO BE SELFSUSTAINING FOR ALL SPECIESSPECIE EXCEPT

PERHAPSPERHAP BROWN BEARSBEAR AND WOLVESWOLVE

ISLANDSISLAND OF TO 1000 AT IN SIZE SHOULD BE CONSIDERED OFFLIMITSOFFLIMIT TO TIMBER

HARVEST THOSE LARGER THAN 1000 SHOULD HAVE ONE OR MORE UCASUCA ESTABLISHED

ON ADDITION LQ THAT ARE UNIQUE BECAUSE OF EXTREME ISOLATION ARID

OR THE PRESENCE OF ICSQ SUCH AS PORRESTER ISLAND SHOULD BE UNTOUCHED BY
COMMERCIAL TIMBER

PLANNING FOR SUSTAINED BIOTA AND TIMBER HARVEST SHOULD TAKE INTO

ACCOUNT THE ARCHIPELAGO NATURE OF THE TONGASSTONGAS FOREST AND THE POTENTIAL VALUE THISTHI

HAS FOR FUTURE RESEARCH AT LEAST THE KNOWN TAXONOMLC DIVERSIFICATION IT THE

ISLAND GROUP SHOULD BE
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RESEARCH PROGRAM DIRECTED AT DOCUMENTING THE BLOTA OF EACH

THE FOREST SHOULD BE INSTIGATED THE MOST ECONOMICAL WAY TO DO THISTHI MIGHT BE TO

PROVIDE SMALL RESEARCH GRANTSGRANT TO VARIOUSVARIOU UNIVERSITY TEAMSTEAM OF TQIGA
VOUCHER SPECIMENSSPECIMEN SHOULD BE COLLECTED AND MADE AVAILABLE TO COOPERAT1N

SYSTEMATISTSSYSTEMATIST

HABITAT MODELSMODEL NEED TO BE DEVELOPED THAT TAKE INTO ACCOUNT THE

IONH OF HABITATTYPESHABITATTYPE AND SPECIESSPECIE IONSH

IS IMPORTANT THAT THE TIMBER HARVEST PLAN SUFFICIENT TIME FOR THECONU PLAN TO BE MONITORED AND APPROPRIATE REFINEMENTSREFINEMENT MADE THISTHI
IS THE ESSENCE OF TQIV

IESH SPECIFIC RECOMMENDATIONSRECOMMENDATION

THE STATUSSTATU OF THE SPECIESSPECIE MENTIONED ABOVE SHOULD BE

INEDQ

WHERE HARVESTING OF GAME SPECIESSPECIE IS DESIRABLE ANDOR ANTICIPATED THECOMMUST BE DESIGNED TO PRODUCE THE REQUIRED NUMBER OF

OTHER COMMENTSCOMMENT

THE FROG NOT IEDH BY IFICH NAME ANYWHERE IN THE

DOCUMENTSDOCUMENT

THR GROUP OF SPECIESSPECIE SEEMSSEEM TO BE WELKCHOSEN EXCEPT FOR

ONE CAVEAT THERE SEEMSSEEM ALWAYSALWAY TO BE TENDENCY TO CHOOSE THE LARGE AND MOBILE

SPECIESSPECIE WHICH HAS THE ADVANTAGE THAT THE MINIMUM SIZESSIZE CHOSEN FOR 14CM WILL

GENERALLY BE SUITABLE FOR OTHER MEMBERSMEMBER OF THE BUT SUCH CHOICE MAY OVER

ESTIMATE THE REQ DISTANCE BETWEEN HCASHCA SHORTER DISTANCESDISTANCE MAY BE REQUIRED

TO MAINTAIN POPU STRUCTURE FOR THE LESSLES MOBILE MEMBERSMEMBER OF THE

COMMUNITY WITHOUT TAKING SUCH FACTORSFACTOR CONSIDERATION PLANNERSPLANNER WOULD RISK

SCENARIO IN WHICH COMRPLAN WAS SUITABLE FOR LARGE CARNIVORESCARNIVORE AND

UNGULATE ONLY TO FIND THAT ICAL PREY POPULATIONSPOPULATION BECAME EXTINCT IN SOME

HCASHCA RENDERING THE WHOLE STRUCTURE PRECARIOUSPRECARIOU IT IS PROBABLY GOOD IDEA TO

INDUDE AT LEAST ONE POOR DISPERSER IN GROUP OF MIS TO ALLEVIATE THISTHI PROBLEM IN

THE PRESENT CIRCUMSTANCE THE FLYING SQUIRREL MAY SERVE THAT PUR
THE CRITERIA FOR CHOOSING MIS PAGESPAGE WY ARE ASIDE FROM

THE UNPROFESSIONAL LANGUAGE FIND ONLY FOUR OF THE 10 CRITERIA APPROPRIATE

AND 10 ON SCIENTIFIC AFTER ALL THE OBJECTIVE IN CHOOSING MIS IS
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TO FIND SPECIESSPECIE THAT WILL REFLECT THE NEEDSNEED OF THE ENTIRE ITYQ ONLY CRTTERIA

THAT TRULY REPRESENT THOSE NEEDSNEED SHOULD THEREFORE BE USED

APPENDIX ISH OF THE 1C
BASED LNM ON TABLE IN AND THE MAP TITLED TONSERVATION

STRATEGY FOR WILDLIFE HABITAT

38
LOCATED 50 IN DESIGNATED WILDERNESSWILDERNES OR LUD2 AREASAREA 24 63
LOCATED OUTSIDE 50 OF SUCH AREASAREA 14

SIZE OF THOSE PROTECTED AREAST 47 13 RANGE 31 69
SIZE OF THOSE OUTSIDE OF SUCH AREASAREA 39109 AC RANGE 29

THE OF THESE 38 HAS 25 IN WILDERNESSWILDERNES AREASAREA

APPARENTLY ISH NO HARVESTABLE

HCASHCA HAVING THAN THE MINIMUM REQUIRED FEATURESFEATURE

SIZE 1Q AND THISTHI INCLUDESINCLUDE OF THE HCASHCA
OUTSIDE OF DESIGNATED PROTECTED AREASAREA

LD CLASSCLAS AND 25 LA REQUIRED

CLASSCLAS 19 50M HAVE LESSLES

CLASSCLAS 13 HAVE LESSLES

OF WHICH COULD NOT FIND ON THE

LOCATED DESIGNATED WILDERNESSWILDERNES OR IJ AREASAREA 31

LOCATED OUTSIDE OF SUCH AREASAREA

SIZE OF THOSE IN PROTECTED AREASAREA 41 AC RANGE 53
SIZE OF THOSE OUTSIDE OF SUCH IQ 344 AT RANGE 97
HCASHCA HAVING LESSLES THAN THE MINIMUM REQUIRED FEATURESFEATURE

SIZE RUIN 00 AC 37

GRO CLASSCLAS AND CLASSCLAS REQUIRED

CLASSCLAS 50 HAVE LESSLES

CLASSCLAS 53 HAVE LESSLES
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TONGASSTONGAS NATIONAL FOREST

LAND MANAGEMENT PLAN

ICH REVIEW

BY

BRUCE MARCOT

WILDLIFE ECOLOGIST AND SPOTTED OWL ICAQL COORDINATOR

PACIFIC NORTHWEST RESEARCH ION
USDA FOREST SERVICE

HERE ARE MY MAIN CONCLUSIONSCONCLUSION AND SUGGESTIONSSUGGESTION

OVERALL SUPPORT THE PROCEDURE FOR SPECIESSPECIE CONSERVATION PLANNING

TAKEN BY THE VIABILITY COMMITTEE

TIO JQATIO AM NOT PARTICULARLY FAMILIAR

WITH THE CONTENT OF THE CURRENT AND PREVIOUSPREVIOU FOREST PLANSPLAN FOR THE TONGASSTONGAS
DONT KNOW WHAT HAS BEEN PROPOSED IN THE PAST FOR MANAGEMENT REQUIREMENTSREQUIREMENT
FOR MANAGEMENT INDICATOR SPECIESSPECIE MIS OR SENSITIVE SPECIESSPECIE OR THE CONTENT

OF THESE SPECIESSPECIE LISTSLIST IF CONSERVATION SFRATE DEEMED NECESSARY ABOVE AND

BEYOND SUCH INPLACE MANAGEMENT LQINE OR IF THERE ARE ADDITIONAL SPECIESSPECIE
OF POTENTIAL MANAGEMENT CONCERN THAT DO NOT APPEAR IN EXISTING LISTSLIST OF MIS OR

SENSITIVE MIGHT BE WORTHWHILE TO IQILY DOCUMENT WHY THISTHI IS SA
THE CHAFT CONSERVATION STRATEGY DOCUMENT HELPSHELP JUGMTGHT SUCH CONCERNSCONCERN IN

VIABILITY SCREENING PROCESSPROCES THE VIABILITY COMMITTEE MIGHT EXTEND THISTHI

DOCUMENTATION TO ALL SPECIESSPECIE CONSIDERED ALSO HAD SUGGESTED SIMPLE MEANSMEAN
OF ASSESASSE SUCH NEEDSNEED FOR SPECIESSPECIE OF PARTICULAR CONSERVATION SIGNIFICANCE BY

MAPPING AZEASAZEA OF LS CONCERN DETAILSDETAIL BELOW THISTHI COULD BE PART OF

LNGH WHY BROADER WILDLIFE CONSERVATION OF

IS NEED THERE IS STRONG NEED FOR FIELD

INFORMATION ON IS ABUNDANCE TREND AND SPECIFIC HABITAT

ASS IAT OF MOST WILDLIFE SPECIESSPECIE ON TONGASSTONGAS HOWEVER BELIEVE THAT THERE

INFORMATION AVAILABLE TO TRIGGER CONCERN FOR SOME SPECIESSPECIE AND TO

ALLOW US TO LITA ASSESSASSES THE DEGREE OF SUCH CONCERN AND RISK

SUPPORT DEVELOPMENT OF AN INTEGRATED IYQMON
THE PROGRAM WOULD BE DESIGNED IN PART TO CONDUCT BASIC WILDLIFE

SURVEYSSURVEY AND TO MORE PRECISELY DESCRIBE HABITATSHABITAT USED AND SELECTED BY KEY WILDLIFE

SPECIESSPECIE THE ARCHIPELAGO NATURE OF TONGASSTONGAS NF IS MAJOR CHALLENGE TO

CONSERVATION OF SENSITIVE AND INDICATOR SPECIESSPECIE AND THEIR IATESIATE BASIC FIELD
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DATA IS ABSOLUTELY ESSENTIAL FOR WILDLIFE CONSERVATION PLANNING TO PROCEED MUCH

BEYOND THE CURRENT LEVEL

SERV GQVQT LQITY CAN IQF
LNGQ THE PROPOSED CONSERVATION SFRATE WOULD HELP

RETAIN CONSERVATION OPTIONSOPTION OVER THE SHORT RUN SAY THE LIFE OF THE NEXT PLANNING

CYCLE WHILE BASIC FIELD DATA ARE BEING GATHERED AND VALIDATION STUDIESSTUDIE ARE

CONDUCTETH SUGGESTED TO THE VIABILITY COMMITTEE THAT THEY FULLY WRITE OUT THE

MAJOR ASSUMPTIONSASSUMPTION OF THEIR STRATE AS SOME OF THEM NH BE TESTED

WITH VALIDATION MONITORING STUDIESSTUDIE CONDUCTED BY FOREST SERVICE RESEARCH

COOPERATION WITH THE NATIONAL FOREST

THE VIABILITY COMMITTEE CAN MAKE POSITIVE CONTRIBUTION TO FOREST PLANNING

REGION LO CONCLUDE THISTHI BASED ON MY EXPERIENCE REGIONSREGION AND

PARTICULARLY WITH PLANNING EFFORTSEFFORT ON THE NORTHERN SPOTTED OWL THE

COMMITTEE IS PRECISELY THE SORT OF CROSSCROS LQ OF SPECIESSPECIE EXPERTSEXPERT
THAT ORIGINALLY CALLED FOR DURING THE FIRST LONAQLH NORTHERN SPOTTED OWL LS
IN 87E THE TIME LINE AND LINE DIRECTION PRECLUDED FORMING

SUCH TEAM BACK THEN FOR THE OWL AS YOU KNOW LATER THE INTERAGENCY SCIENTIFIC

COMMITTEE WAS COMMISSIONED UNDER THE LEADERSHIP OF JACK WARD THOMASTHOMA
TO CONDUCT SUCH FUNCTIONSFUNCTION THE SECOND NORTHERN SPOTTED OWL 1S HAS

RECENTLY BEEN COMPLETED THAT EFFORT WE WERE GIVEN FULL SUPPORT FOR CONVENING

VIABILITY ASSESSMENT COMMITTEE OF EXPERTSEXPERT AND RESEARCHERSRESEARCHER IN FACT CORE TEAM

OF VIABILITY LA EXPERTSEXPERT WINCH INCLUDED MARTY RAPHAEL AND LLH WAS

ESTABLISHED AS AN ADJUNCT LSOX GROUP TO THE THISTHI
STRUCTURE WORKED

ULTIMATELY PLANNING DIRECTION CERTAINLY MUST COME FROM LINE DECISIONSDECISION BUT

DEVELOPMENT AND ANALYSISANALYSI OF CONSERVATION ALTERNATIVESALTERNATIVE THAT ARE BIOLOGICALLY

DEFENSIBLE REALLY SHOULD BE GENERATED BY SUCH EXPERT PANELSPANEL IN THISTHI SPIRIT

SUPPORT THE CONCEPT AND WORK OF THE SOUTHEAST ALASKA VIABILITY COMMITTEE

IQTT SHOULD RECOGNIZED AS THE VIABILITY

COMMITTEE CAN BE VALUABLE PARTNER AND RESOURCE FOR THE TONGASSTONGAS NF LMP

PROCESSPROCES WOULD VIEW THE CUNENT LQIONH STRATE AS ONE ALTERNATIVE THAT

COULD BE ANALYZED IN THE FOREST PLAN THE VIABILITY COMMITTEE CAN BE CALLED UPON
HELP MAKE CLINICAL PROFESSIONAL AND OBJECTIVE ASSESSMENTSASSESSMENT OF THE POTENTIAL

VIABILITY EFFECTSEFFECT OF VARIOUSVARIOU ALTERNATIVESALTERNATIVE NOT NECESSARILY TO MPIO ANY ONE

PARTICULAR ALTERNATIVE THE VIABILITY RISK ASSESSMENTSASSESSMENT SHOULD MAKE IT CLEAR WHICH

ALTERNATIVESALTERNATIVE PROVIDE WELL FOR VIABILITY AND WHICH DO IO

TO HELP THE VIABILITY COMMITTEE BECOME WORKING PARTNER WITH THE

PKMNLNG PROCESSPROCES SEEMSSEEM TO ME THAT THE INQI NEEDSNEED TO BE ALLY
RECOGNIZED AND SANCTIONED BY EACH PARTICIPATING AND THAT IRH TIME BE

OFFICIALLY ALLOCATED TO REFINING THEIR DRAFT CONSERVATION STRATE GUIDELINEL WOULD

ENVISION THAT THE COMMITTEE WOULD THEN WORK CLOSELY AND WITH THE LMP
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TEAM TO CONDUCT ANALYSESANALYSE TO HELP PRODUCE ALTERNATIVE FORMSFORM OF THE

CONSERVATION AND TO ADVISE IM IN THTCRPRETTNG THE ASSESSMENTSASSESSMENT

SPETHC ACCESSACCES TO IL AND TO THE FOREST DATA ARE NEEDED SO

THAT THE IQL CONVNTTTEE CAN ASSIST THE LMP TO BETTER OT THE CONSERVATION

STATE GUIDELINESGUIDELINE TO UNSUITED TM LANDSLAND LANDSLAND AND OTHER

SETASIDESSETASIDE TO REDUCE IMPACT OF HABITAT CONSERVATION ON THE LIMBER BAA AS
UNDERSTAND THE CURRENT HABITAT CONSERVATION MAP IS BUT ONE POSSIBLE

TO APPLYING THE STANDARDSSTANDARD AND GUIDELINESGUIDELINE OTHER POSSIBLY LESSLES COSTLY
SOLUTIONSSOLUTION ARE LEH THE LIMP MUST WORK CLOSELY WITH THE VIABILITY

COMMITTEE TO ENSURE CORRECT APPLICATION OF THE GUIDELINESGUIDELINE FOR DESIGNING

ALTERNATIVESALTERNATIVE ADHERENCE TO THE PRINCIPLESPRINCIPLE AND INTENT OF THE GUIDELINESGUIDELINE AND CORRECT

BIOLOGICAL TQIONH OF THE RESULTSRESULT

THE LA COMMITTEE IS INTERAGENCY THISTHI CAN BE PROMOTED AS VERY

POSITIVE DQIN AMONG AGENCIESAGENCIE PARTICULARLY USDA FOREST SERVICE USD1

FISH AND WILDLIFE SERVICE AND ALASKA DEPARTMENT OF FISH AND GAME AND OTHER

INTERESTSINTEREST IN SOUTHEAST MASKA USFWSUSFW AND ADFG AT LEAST THE BIOLOGISTSBIOLOGIST

INVOKED THE PROJECT SEEM TO HAVE BEEN VEZY LH WILLING TCIPA
ON THISTHI PARTICULAR VIABILITY ITTEE NOT TO SOUND CYNICAL THISTHI IS TOORARE

TREAT WHEN TWO FEDERAL AND ONE STATE AGENCY CAN WORK SO WELL TOGETHER ON SUCH

TASK IN CONSERVATION PLANNING FOR THE NORTHERN SPOTTED OWL WE HAVE USED SEVERAL

SIMILAR INTERAGENCY TECHNICAL GROUPSGROUP TO HELP OVERSEE APPLICATION OF PLANNING

STANDARDSSTANDARD AND TO INTERPRET NEW SCIENTIFIC IQTH

AS WITH PLANNING FOR SPOTTED OWLSOWL IZZ BEARSBEAR AND OTHER

LEVEL AUTH TEAMSTEAM ALSO HAVE PROVEN DP FOR INTERAGENCY COORDINATION

AND DELEGATION OF DUTIESDUTIE TO THE TECHNICAL SUCH LINEAUTHORITY GROUPSGROUP
THE INTERAGENCY GRIZZLY BEAR MQI AND THE INTERAGENCY NORTHERN

SPOTTED OWL CONSERVATION AND THEY HAVE WORKED SUCCESSFULLY

TONGASSTONGAS NP MIGHT PROPOSE THE FORMATION OF SUCH GROUP AND PARTICIPATING IN IT

TO HELP RESOLVE ANY FISH AND IFEH CONSERVATION CONCERNSCONCERN

CONSERVATION

WHY DO ALL THISTHI WORK IF WE ARE NOT DEALING WITH THREATENED OR ENDANGERED

SPECIESSPECIE CANNOT STRESSSTRES THS POINT STRONGLY THE BEST USE OF WILDLIFE

SPECIESSPECIE CONSERVATION PLANNING AND VIABILITY ASSESSMENTSASSESSMENT IS TO PREVENT CURRENTLY

SECURE SPECIESSPECIE FROM BECOMING VIA CONCERNSCONCERN THE MUTE MORE IMPORTANT

IF THERE ARE SPECIESSPECIE CURRENTLY OF GROWING POTENTIAL CONCERN AS INITIAL ANALYSESANALYSE

SUGGEST LQLYH THE SCARCER SPECIESSPECIE ASSOCIATED WITH OLD FORESTSFOREST IN SOUTHEAST

THEN ADEQUATE PREEMPTIVE CONSERVATION ACTIONSACTION WOULD STAVE OFF FUTURE

LISTING THE CURRENT IONH STMTE AND THE VIABILITY IMIT PROVIDE

GREAT STEP AHEAD IN SUTH PREEMPTIVE PLANNING

SPECIESSPECIE CONSERVATION INQG AN OF

ECOSYSTEM UH ENSUNNG VIABLE LL WILDLIFE POPULATIONSPOPULATION
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THROUGHOUT REGION IS ONE ASPECT OF MANAGING FOR LQIV AND

ENSURING HEALTHY ECOSYSTENT THE CONSERVATION PLANNING APPROACH CAN BE

PROMOTED AND MARKETED AS ONE VITAL ASPECT OF ECOSYSTEM AND IO
MENT

UH THE DRAFT CONSERVATION STRATEGY IS VERY GOOD

CUT AND INCLUSION INTO THE PROCESSPROCES COULD GREATLY BENEFIT FROM

ADDITIONAL TECHNICAL PEER WE DISCUSSED THE POSSIBILITY OF ENLISTING THE AID

OF OTHER FOREST SERVICE RESEARCH EN ARID SPECIALISTSSPECIALIST SPECIESSPECIE CONSERVATION

WOULD SUGGEST THAT SECOND DRAFT OF THE STRATE DOCUMENT COULD BE CRAFTED

BASED ON MY AND OTHERSOTHER REVIEW COMMENTSCOMMENT COULD BE SENT FOR REVIEW

CONSERVATION BIOLOGISTSBIOLOGIST AND SPECIESSPECIE SPECIALISTSSPECIALIST OUTSIDE THE FOREST

TECHNICAL SOUNDNESSSOUNDNES AND ACADEMIC AND BIOLOGICAL CREDIBILITY ARE VERY IMPORTANT

TO ENSURING SOUND EVALUATION AND SPECIESSPECIE PLANNING PROCESSPROCES YOU MIGHT

CONSIDER IQ SEMI REVIEW SUCH AS USED BY JACK WARD THOMASTHOMA DURING

THE NORTHERN SPOTTED OWL PROCESSPROCES JACK SENT THE DRAFT STRATEGY TO THE

PRESIDENTSPRESIDENT OF SEVERAL LEADING PROFESSIONAL AND SCIENTIFIC SOCIETIESSOCIETIE AND LET THERE SELECT THE BEST TECHNICAL SPECIALIST TO DO PEER REVIEW

WILDLIFE CONSERVATION PLANNING ON TONGASSTONGAS FOREST OBSERVATIONSOBSERVATION AND

SUGGESTIONSSUGGESTION

BACKGROUND

ON 18 AND 19 JUNE 1992K VISITED TONGASSTONGAS NATIONAL FOREST JUNEAU

ALASKA ON FUNCTIONAL NCEH TRIP REGARDING WILDLIFE CONSERVATION STRATEGIESSTRATEGIE

FOR THE FORESTSFOREST LAND MANAGEMENT PLAN THE PURPOSE OF THE TRIP WAS TO

LQLYH REVIEW THE CURRENT STATE OF PLANNING FOR WILDLIFE SPECIESSPECIE IONE
TO STUDY PROPOSED WILDLIFE SPECIESSPECIE VIABILITY CONSERVATION STRATEGY DEVELOPED BY

AN INTERAGENCY COMMITTEE OF WILDLIFE BIOLOGISTSBIOLOGIST AND TO PROVIDE AN AGENCY
PEER REVIEW OF THESE PLANNING AND CONSERVATION STRATEGY EFFORTSEFFORT

MET WITH FISH AND WILDLIFE STAFF DIRECTOR JOHN JACK AND WITH

WILDLIFE BIOLOGISTSBIOLOGIST LOWELL SURING AND CHRISCHRI NQH STUDIED AND REVIEWED THE

DRAFT CONSERVATION STRATEV AND ALSO SPENT TWO RNORNMGSRNORNMG LS THE

CONSERVATION STRATE WITH THE INTERAGENCY BIOLOGIST TEAM WHO WROTE IT THE TEAM

MET WITH CONSISTSCONSIST OF BIOLOGISTSBIOLOGIST FROM USDA FOREST SERVICE TONGASSTONGAS NATIONAL

FOREST DEPARTMENT OF FISH AND INE AND USD1 FISH AND WILDLIFE

SERVICE

ALSO SPENT AN AFTERNOON WITH THE IM TEAM OF TONGASSTONGAS NE PARTICULARLY

REVIEWING THE GEOGRAPHIC MATION SYSTEM INFORMATION AND ANALYSESANALYSE

CONDUCTED THUSTHU FAR ON THE DURING THAT MEETING SUGGESTED SOME ADDITIONAL

EVALUATIONSEVALUATION FOR WILDLIFE SPECIESSPECIE CONSERVATION THAT THE TEAM COULD CONDUCT WITH

INGH EXPERTISE AND IN COORDINATION WITH THE TONGASSTONGAS NF PWL
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SPECIALISTSSPECIALIST AND THE INTERAGENCY BIOLOGIST VIABILITY COMMITTEE WILL REPEAT SOME OF

THOSE SUGGESTIONSSUGGESTION THISTHI REPORT

MY OWN EXPERTISE IN FOREST INGQ WILDLIFE ECOLO AND POPULATION

VIABILITY LYS SEEMED APPROPRIATE TO THISTHI REVIEW TAST HAVE WORKED ON

VIABILITY PLANNING ISSUESISSUE FOR THE NORTHERN SPOTTED CALIFORNIA SPOTTED OWL

MEXICAN SPOTTED MT GRAHAM RED SQUIRREL RED WOODPECKER AND

OTHER SPECIESSPECIE SINCE 1985 IVE BEEN THE LEAD SCIENTIST ON TWO MAJOR ELS ON THE

NORTHERN SPOTTED OWL DEVELOPING AND IMPLEMENTING PROCEDURESPROCEDURE FOR ASSESSING

POPULATION IQLI MY WORK ALSO INCLUDESINCLUDE PARTICIPATION ON THE INTERAGENCY

SCIENTIFIC COMMITTEE ON THE NORTHERN SPOTTED OWL AND ON THE SCIENTIFIC PANEL ON

LATE SUCCESSIONAL FOREST ECOSYSTEMSECOSYSTEM KNOWN AS THE TANG OF FVE ALSO

PROVRLED CONSULTATION ASSISTANCE TO THE NORTHERN SPOTTED OWL RECOVERY TEAM OF

USD1 FISH AND WILDLIFE CO WOODPECKER EVALUATION TEAMSTEAM
SOUTHEAST GRAHAM RED SQUIRREL EVALUATION TEAMSTEAM OF SOUTHWEST AND

OTHER SIMILAR PROJECTSPROJECT

HAVE WORKED IN THE USDA FOREST SERVICESSERVICE DIL LATL
PROGRAM SINCE ITS CALIFORNIA INCEPTION IN THE LATE YS HAVE PUBLISHED SEVERAL

DOZEN SCIENTIFIC PAPERSPAPER AND RECENT TEXTBOOK ANOTHER TWO TEXTSTEXT ARE

PREPARATION ON THESE AND RELATED TOPICSTOPIC AT PRESENT AM TECHNICAL COORDINATOR

FOR THE SPOTTED OWL DEVELOPMENT AND APPLICATION PROGRAM FOR PNW
STATION PORTLAND OR PAST POSITIONSPOSITION INCLUDE AREA WILDLIFE ECOLOGIST FOR MT HOOD

AND IF PINE HOT NATIONAL FORESTSFOREST AND WILDLIFE ECOLOGIST AND BIOLOGIST AT

DISTRICT ISOFSQ AND REGIONAL OFFICESOFFICE ON VARIOUSVARIOU NAFIONAL FORESTSFOREST IN REGIONSREGION
ID MUCH OF THAT WORK HAS DEALT WITH POPULATION VLABFFLTY ANALYSISANALYSI AND

PLAN ECOSYSTEM MANAGEMENT CONCEPTSCONCEPT AND WILDLIFEHABITAT RELATIONSHIPSRELATIONSHIP

ALSO HAVE INTERNATIONAL EXPERIENCE IN FORESTRY FOREST LQIF ECOLOGY AND FOREST

MAN AGEMENF IN CENTRAL THE CARLBBEAM AND ELSEWHERE

WAS VERY IMPRESSED WITH THE SKILLSSKILL OF THE LMP AND FWL STAFFSSTAFF ON

TONGASSTONGAS NF AND WITH THE AVAILABLE GEOGRAPHIC

INFORMATION THE LMP TEAM HAS DONE FINE JOB IQL AND ANALYZING

MANY DATA LAYERSLAYER OVER SUCH VAST

AM NOT AN EXPERT IN THE DISTRIBUTION AND SPECIFIC ECOIO OF IFEH IN

SOUTHEAST ALASKA HOWEVER THERE ARE SOME GENERAL CONCEPTSCONCEPT AND CONSIDERATIONSCONSIDERATION

OF PROVIDING FOR VIABLE WEFL WILDLIFE POPULATIONSPOPULATION THAT THE LMP TEAM ON

TONGASSTONGAS MIGHT FIND USEFUL TO CONSIDER AS THEY PROCEED WITH HE OFFER

THESE COMMENTSCOMMENT AS FRIENDLY FOOD THOUGHT FROM MY OWN EXPERIENCESEXPERIENCE IN REGIONSREGION
5AND6
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THE PROPOSED WILDLIFE POPULATION IA CONSERVATION STRATEGY AND COMMITTEE

THE MITT WOULD SUGGEST THAT LMP CAN TAP INTO

THE VIABILITY COMMITTEE IF THE LFTEE GIVEN 1EH
AND TIME TO CONTINUE ITS WORK AS MOST VALUABLE RESOURCE THE ITTEE CAN
ADVISE ON VIABILITY ASSESSMENTSASSESSMENT CAN HELP PRODUCE ALTERNATIVESALTERNATIVE FOR ANALYSISANALYSI AND

CAN HELP RESULTSRESULT OF EVALUATING EFFECTSEFFECT ON SPECIESSPECIE OF CONCERN FROM SHORT

AND LONGTERM LEME OF EACH ALTERNATIVE

MONITORING AND RESEARCH

BASIC WAS STRUCK BY THE DEARTH OF BASIC FIELD ON

PRESENCE DISFRTHUT1ON ABUNDANCE TREND AND HABITAT ASSOCIATIONSASSOCIATION OF MOST

WILDLIFE SPECIESSPECIE OF POTENTIAL CONCERN SOUTHEAST ALASKA THE PROPOSED WILDLIFE

SPECIESSPECIE CONSERVATION STRATE CAN HELP RETAIN CONSERVATION TQ OVER THE SHORT

RUN AS THE LIFE OF THE NTXT PLANNING CYCLE WHILE SUCH BASIC IONH IS

GATHERED IN AN INTEGRATED INVENTORY AND RESEARCH PROGRAM

ACTIVITIESACTIVITIE CAN INCLUDE BASIC FIELD SURVEYSSURVEY CONDUCTED

SCIENTIFIC MANNER TO DESCRIBE PRESENCE DISTRIBUTION AND ECOLO OF SELECTED

WILDLIFE SPECIESSPECIE AND TAXA LNVENTMY OF VEGETATION CONDITIONSCONDITION AND

COMPOSITION CAN ALSO HELP IN BUILDING AND USING MORE ACCURATE MODELSMODEL OF WILDLIFE

HABITAT SUITABILITY FURTHER DISCUSSDISCUS VEGETATION INVENTORIESINVENTORIE BELOW

MONITORING CAN TAKE THREE FORMSFORM AS USED AT REGION

IMPLEMENTATION EFFECTIVENESSEFFECTIVENES AND VALIDATION IMPLEMENTATION MONITORING HELPSHELP
TRACK HOW WELL WE ARE ACTUALLY LFFL THE STANDARDSSTANDARD AND GUIDELINESGUIDELINE ON THE

GROUND ONCE THE PLAN EFFECTIVENESSEFFECTIVENES MORNTORMG TESTSTEST IF VEGETATION

AND IL RESPOND TO OUR GUIDELINESGUIDELINE AS WE THINK THEY SHOU1D AND VALIDATION

MONITORING TESTSTEST THE UNDERLYING ASSUMPTIONSASSUMPTION AND HELPSHELP US UNDERSTAND WHY
VEGETATION AND WILDLIFE POPULATIONSPOPULATION RESPOND AS THEY VALIDATION RQING IS

IMPORTANT FOR IQNGH INFORMATION ON WHAT ASPECTSASPECT OF PLANNING STANDARDSSTANDARD AND

IF ANY TO CHANGE OVER TIME TO BETTER MEET THE MANAGEMENT
THUSTHU IMPLEMENTATION MONITORING TELLSTELL HOW WELL WE ARE FOLLOWING DIRECTIVESDIRECTIVE

EFFECTIVENESSEFFECTIVENES MONITORING TELLSTELL WHAT THE RESPONSE IS AND VALIDATION MONITORING
TELLSTELL WHAT CAUSED THAT RESPONSE AND WHAT CAN BE CHANGED IN THE DIRECTIVESDIRECTIVE TO

ELICIT DESSRET RESPONSE COLLECTIVELY THESE COMPONENTSCOMPONENT FORM THE BASISBASI FOR

ADAPTIVE MANAGEMENT

ITOR OBJECTIVESOBJECTIVE SHOULD DENVE DIRECTLY FROM LDENTL KNOWLEDGE

GAPSGAP AND INFORMATION NEEDSNEED AND FROM LISTING KEY IN THE

CONSERVATION STRATE MONITORING OBJECTIVESOBJECTIVE SHOULD BE EXPRESSED AS FALSIFIABLE

NULL HYPOTHESESHYPOTHESE THISTHI WOULD HELP FACILITATE LOPQ CONCISE SCIENTIFIC STUDY
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RESEARCH ENTERSENTER THE PICTURE MOSTLY FOR VALIDATION MONITORLNG
AND SOMEWHAT FOR EFFECTIVENESSEFFECTIVENES ITOZ ACTIVITIESACTIVITIE ALSO RESEARCH CAN ASSIST

DESIGNING GOOD INVENTORIESINVENTORIE OF AND HABITATSHABITAT SUGGEST THAT WE PURSUE
DEVELOPMENT OF AN INVENTORY MONITORING AND RESEARCH PROGRAM
CONJUNCTION WITH THE FWL STAFF OF THE TONGASSTONGAS NP PERHAPSPERHAP THE STAT THE

VIABILITY AND THE FOREST SERVICE RESEARCH WOULD BE HAPPY
TO IN INITIAL DISCUSSIONSDISCUSSION TO IDENTIFY NEEDSNEED WRITE OUT OBJECTIVESOBJECTIVE SKETCH OUT

IN LINE OF ACTIVITIESACTIVITIE ITQY HOW TO TAKE ADVANTAGE OF ONGOING MANAGEMENT AND

RESEARCH ACTIVITIESACTIVITIE IN THESE AREASAREA AND DISCUSSDISCUS PRACTICALITY OF SUCH THE

VIABILITY COMMITTEE CAN ASSIST THISTHI EFFORT BY WRITING OUT ITS MAJOR
ASSUMPTIONSASSUMPTION USED ITS CONSERVATION STRATC

INTH
VEG THE LQ OF USING TIMBER TYPE

DATA TO INFER GRO CONDITIONSCONDITION AND WILDLIFE HABITAT PRESENCE AND LITY
REALLY NEEDSNEED TO BE TESTED AND QUANTIFIED OUR PUBLICSPUBLIC REGION ARE BECOMING

VERY ASTUTE IN COMPILING INTERPRETING AND ANALYZING REMOTE SENSING DATA THEY
OFTEN KNOW THE RIGHT AND DIFFICULT QUESTIONSQUESTION TO ASK ABOUT DATA ACCURACY
RELIABILITY AND VALIDITY WAS TOLD BY THE LMP GIS EXPERT ON TONGASSTONGAS NP THAT THE

VEGETATION TIMBER TYPE DATA HAS NOT BEEN VERIF OR PARTICULARLY

AS USED TO INFER WILDLIFE HABITAT SUIT ABILITY THISTHI NIGHT BE AN IMPORTANT AREA FOR

BETTER IT MIGHT BE MORE USEFUL OVER THE LONGER TERM TOMULT1 INVENTORY METHOD FOR GENERAL VEGETATION CONDITIONSCONDITION STRUCTURE AND

COMPOSITION AND FROM THAT IONH INFER IFIC RESOURCE CONDITIONSCONDITION

POINT OUT THESE IDEASIDEA BECAUSE TH ARE POTENTIAL AREASAREA OF CONTENTION FROM

PUBLIC AND OUTSIDE REVIEWERSREVIEWER OF ANY DRAFT PLAN ON WHICH THESE DATA ARE BASED IN

SOME CASESCASE THE BEST AVAILABLE MIGHT NOT BE GOOD ENOUGH TO INFER

SPECIFIC FOREST CONDITIONSCONDITION FOR SOME WILDLIFE SPECIESSPECIE OR TO PROJECT FUTURE EFFECTSEFFECT OF

CURRENT CONDITIONSCONDITION AND PROPOSED ACTIONSACTION THISTHI MIGHT BE TRUE PARTICULARLY WHEN

WE ARE LNG TO DEPICT MORE SUBTLE FOREST STRUCTURESSTRUCTURE THAN ARE ALLOWED WITH THE

CUNENT CRUDE GROUPINGSGROUPING OF TIMBER STOCKING CLASSESCLASSE LQLYH WITH OLDGROWTH
COMPONENTSCOMPONENT IN YOUNGER STANDSSTAND NEED FOR AN INVENTORY TO BE BASED ON

VEGETATION COMPOSITION RATHER THAN JUST TIMBER STOCKING DASSESDASSE WILL BECOME

INCREASINGLY IMPORTANT AS WE ATTEMPT NEW ICULT METHODSMETHOD TO PROVIDE OLDER

FOREST COMPONENTSCOMPONENT WITHIN YOUNG THREST STANDSSTAND

REVIEW COMMENTSCOMMENT OF PROPOSED STRATEGY FOR INT WELLDISTRIBUTED

LATQ OF UD ASSOCIATED WITH LD FORESTSFOREST SOUTHEAST

ALASKA BY SURING ET AT

ON 18 AND 19 JUNE REVIEWED THE DRAFT CONSEJVALIORJ STRATEGY AND
DISCUSSED IT WITH THE BIOLOGIST TEAM THE WHO
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WROTE THE TEAM MET WITH CONSISTED OF BIOLOGISTSBIOLOGIST FROM USDA FOREST SERVICE

TONGASSTONGAS NATIONAL ALASKA DEPARTMENT OF FISH AND GAME AND USD1 FISH

AND WILDLIFE SERVICE THISTHI DOCUMENT PEER REVIEW CONNNENTSCONNNENT ON THE DRAFT

REPORTA PROPOSED EGYFOR MAINTAINING LSTFLB VIABLE POPULATIONSPOPULATION OF

LD4 ASSOCIATED WITH OLDGROWTH FORESTSFOREST SOUTHEAST ALASKA BY ING
ET AT 1992 REVIEW DRAFT

OVERALL SUPPORT THE VIABILITY ASSESSMENT PROCESSPROCES THAT THE VIABILITY

COMMLTTEE HAS OPED AM IY IMPRESSED BY THE AMOUNT OF QUALITY WORK

THE COMMITTEE HAS ACCOMPLISHED WITH THE LIMITED RESOURCESRESOURCE AND TIME IQL

IS THE VIABILITY LR RIGHT

IT IS MY PROFESSIONAL OPINION THAT THE PROCESSPROCES AND BASISBASI FOR THE PROPOSED

CONSERVATION STRATEGY IS SCIENTIFICALLY GIVEN OUR CURRENT KNOWKDGE BASE

ON THESE SPECIESSPECIE SOUTHEAST ALASKA STRESSSTRES CURRENT IEDGE BECAUSE WE

SEEM TO LACK MUCH BASIC EMPIRICAL DATA ON WILDLIFE IN SOUTHEAST ALASKT

SPECIFICALLY WE NEED INFORMATION ON LTAT USE AND SELECTION AND POTENTIAL

UTILITY OF ALTERNATIVE PRACTICESPRACTICE THAT COULD BE DESIGNED TO IQ
COMPONENTSCOMPONENT OF LD FOREST HABITATSHABITAT

THERE IS AN EMBARRASSING DEARTH OF BASIC FIELD QFL SPECIESSPECIE
AND DENSITY AS WELL AS ON HISTORIC ARID CURRENT TRENDSTREND OFUQL AND HABITATSHABITAT AND POPULATION DEMOGRAPHIC MUCH NEEDSNEED

TO BE LEARNED ON ALL OF THESE TOPICSTOPIC THE STRATE CAN HELP RETAIN CONSERVATION

OPTIONSOPTION OVER THE SHORT RUN THE LIFE OF THE NEXT PLANNING CYCLE WHILE BASIC

LQH HJSTORY STUDIESSTUDIE CAN BE INSTITUTED

VIABILITY ASSESSMENTSASSESSMENT ALONG WITH SOME OF THE MAPPING IVQ
DESCRIBE CAN BE USEFUL FOR INITIALLY IDENT1 KEY TAXA AND GEOGRAPHIC

AREASAREA OF POTENTIAL CONCERN FOR WHICH AND MONITORING STUDIESSTUDIE CAN BE

MADE HIGH ITYH SUCH STUDIESSTUDIE WOULD HELP US IQIE HOW TO AMEND THE

CONSERVATION STRATEGY TO BETTER PROVIDE FOR WILDLIFE SPECIESSPECIE AND HUMAN RESOURCE

NEEDSNEED CONCOMITANTLY BUT FOR NOW THE VIABILITY ASSESSMENT STRATE COULD BE

THOUGHT OF AS AN INTERIM MEASURE FOR MAINTAINING VIABILITY OPTIONSOPTION AND

OPPORTUNITIESOPPORTUNITIE OVER THE SHORT RUN AND AS SET OF MANAGEMENT HYPOTHESESHYPOTHESE TO BE

TESTED AND VALIDATED THROUGH SCIENTIFIC FIELD SURVEYSSURVEY AND STUDIESSTUDIE

DEFINITION OF WEIL DISTRIBUTED

BASED ON MY EXPERIENCE WITH VIABILITY PLANNING FOR SPOTTED OWLSOWL AND OTHER

SPECIESSPECIE MIGHT SUGGEST LE ICAFLY BASED WORKING DEFINITION OFIS LQ INC OF LQ ARE IVQITY
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WELL IS TED ONE THAT THROUGHOUT AT LEAST

CUNENTP RANGE AND LVL THAT EDQIN LQI
ITS IS SUTH THAT ARE MTL TH

THUSTHU MAINTAINING OR RESTORING CONNECTIVITY AMONG POPULATIONSPOPULATION THAT

HAVE BECOME FULLY OR PARTIALLY ISOLATED FROM MANAGEMENT ACTIVITIESACTIVITIE IS KEY TO

PROVIDING WELLDISTRIBUTED

ININGU IS INLEP
MAIPTATHING SUCH VARIABILITY OF ENVIRONMENTSENVIRONMENT THROUGHOUT 1ESE

RANGE IS VITAL FOR LONG4ERM SELECTION AND LQLH THISTHI IS PARTICULARLY TRUE AT

THE EDGESEDGE OF SPEDESSPEDE WHICH ARE SOMETIMESSOMETIME DISCOUNTED AS NOT NEEDED FOR

CONSERVATION EDGESEDGE OR MARGINSMARGIN OF SPECKSSPECK RANGE OFTEN PROVIDE UNIQUE

ENVIRONMENTAL CON TT WHERE ECOLOGICAL AND LUTL CJYNAMLCSCJYNAMLC MIGHT

OCCUR SUCH AS CHARACTER DISPLACEMENT AND DEVELOPMENT OF NEW
SPECIESSPECIE AND EVOLUTIONARY STOCKSSTOCK MAINTAINING THE FULL ENVIRONMENTAL RANGE IS

ALSO PARTICULARLY IMPORTANT IN ININGH POPULATION PERSISTENCE IN LIGHT OF

GLOBAL CHANGESCHANGE AND SHIFTSSHIFT IN REGIONAL CLIMATESCLIMATE

IN SETTING OF ARCHIPELAGOESARCHIPELAGOE AND TRUE LAN IT WOULD ELSA BE IMPORTANT

TO MAINTAIN THE VARIATION IN ENVIRONMENTAL AND ECOLOGICAL CONDITIONSCONDITION AMONGIONSH FOUND ON DIFFERENT ISLANDSISLAND AND CONSERVING DIVERSITY

AMONG POPULATIONSPOPULATION AND AT ONS IS KEY TO MAINTAINING GENETIC VARIATION

AND OPTIONSOPTION FOR FUTURE ADAPTATION SUSPECT THAT THE ISLAND COMPLEX OF SOUTHEAST

ALASKA RILE WITH ECOTYPESECOTYPE AND LOCALLY ADAPTED FORMSFORM OF MANY SPECIESSPECIE

PARTICULARLY SMAW LESSLES VAGUE SPECIESSPECIE AGAIN MUCH BASIC ANDICH WORK REMAINSREMAIN TO BE DONE TO DESCRIBE THE BIOLOGICAL HERITAGE WITHIN THE

FOREST THE GLACIAL UGIA OF SOUTHERN SOUTHEAST ALASKA COULD BE AN OBVIOUSOBVIOU PLACE

TO BEGIN SUCH WORK

GENERAL COMMENTSCOMMENT ON VIABILITY ANALYSISANALYSI AND PLANNING

IQ IT MIGHT BE USEFUL TO DOCUMENT ANY DIRECT

EVIDENCE OF POPULATION DECLINESDECLINE IN DISTHRBED PARTICULARLY OVER THE PAST

SEVERAL RECENT DECADESDECADE IF SUCH NOT AVAILABLE THEN IT MIGHT BE

USEFUL TO IZEH FROM AVAILABLE FIELD STH DIESDIE TH MACROHABITAT CONDITIONSCONDITION

WITH WHICH EACH WILDLIFE SPECIESSPECIE CONSIDERED IS CLOSELY ASSOCIATED AND DISPLAY

THE HISTORIC AND CURRENT TENDSTEND IN AMOUNT AND DISTRIBUTION OF SUCH HABITATSHABITAT

SUTH INFORMATION IS UNAVAILABLE FOR THE ENTIRETY OF THE TH WITHIN

SOUTHEAST ALASKA THEN REPRESENTATIVE AREASAREA CAN BE ICTE THE IS TO

DISPLAY AND LLYH QUANTLF THE RATE OF CHANGE IN OVERALL POPULATION IZ
EXTENT OR HABITAT CONDITIONSCONDITION
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GIVEN SPECIESSPECIE MIGHT STILL BE CONCERN EVEN IF IT HAS NOT DISPLAYED
RECENT DECLINESDECLINE IN ABUNDANCE OR DISTRIBUTION THISTHI IS THE CASE THE SPECIESSPECIE HAS

PARTICULAR HISTORY CHARACTERISTICSCHARACTERISTIC THAT MAKE IT VULNERABLE TO IMPENDING OR

POTENTIAL CHANGESCHANGE IN ITS HABITATSHABITAT OR ENVIRONMENT THE LIFE HISTORY AND OTHER

CRITERIA THAT THE VIABILITY COMMITTEE USED FOR SCREENING POTENTIAL VIABILITY CONCERN

IS GOOD LIST AND IS WHAT AM REFERRING TO HERE

AREASAREA CLOSELY TIED TO THE ABOVE TASK WOULD BE TO DEPICT
WHAT NUGHT BE CALLED AREASAREA OF CONCERN OF EXISTING CONDITIONSCONDITION FOR EACH SPECIESSPECIE
AND THE POTENTIAL VULNERABILITY OF SUCH AREASAREA

WOULD FOLLOW 3STEP PROCESSPROCES FOR THISTHI FIRST CREATE MAP OVERLAY FOR THE

REGION ONE OVERLAY FOR EACH SPECIESSPECIE DELINEATING THE FOLLOWING CATEGORIESCATEGORIE OF

AREASAREA OF CONCERN

CRITICAL LINKSLINK IN HABITAT AND POPULATION DISTRIBUTION

THESE INCLUDE GEOGRAPHIC BOTTLENECKSBOTTLENECK AND CUTPOINTSCUTPOINT IN THE SPECIESSPECIE
DISTNBUTION WITHIN SOUTHEAST ALASKA

KNOWN OR SUSPECTED DISPERSAL BARRIERSBARRIER REMEMBER ONE SPECIESSPECIE
BARRIER MIGHT BE ANOTHERSANOTHER CORRIDOR

AREASAREA WITH LOW CRUDE POPULATION DENSITY LOW BECAUSE OF NATURAL

CONDITIONSCONDITION SUCH AS PRESENCE OF MUSKEG BECAUSE OF PAST FOREST

MANAGEMENT ACTIVITIESACTIVITIE SUCH AS CLEARCUTTING OR BECAUSE OF OTHER

FACTORSFACTOR SUCH AS HUMAN HABITATIONSHABITATION

KNOWN OR SUSPECTED POPULATION ISOLATESISOLATE FOR SMALLSIZE TERRESTRIAL

SPECIESSPECIE WITH POOR OVERWATER DISPERSAL CAPABILITY THISTHI MIGHT INCLUDE

MANY INDIVIDUAL ISLANDSISLAND DENOTE EACH AS AN ISOLATE

HISTONC RANGE OF THE SPECIESSPECIE IN WHICH IT IS NOW EXTINCT FOR WHATEVER

NATURAL OR HUMANCAUSED REASONSREASON

THESE OVERLAYSOVERLAY ARE POWERFUL COMMUNICATION AND EDUCATION TOOLSTOOL THEY
READILY DEPICT MUCH INFORMATION ON WHERE SPECIESSPECIE ARE MORE SECURE AND MORE

VULNERABLE AT GLANCE

IN THE GIS ONE CAN OVERLAY THESE MAPSMAP AMONG ALL SPECIESSPECIE OF POTENTIAL

CONCERN AND THEREBY GENERATE COMPOSITE GAP ANALYSISANALYSI OF THE MAJOR AREASAREA OF

CONCERN AMONG SPECIESSPECIE SUSPECT THAT MANY ISLANDSISLAND AND SOME AREASAREA HEAVILY

HARVESTED IN THE PAST MIGHT SHOW THROUGH ALL SPECIESSPECIE LAYERSLAYER AS COMMON AREA

OF CONCERN THE POINT IS NOT TO DISCOUNT AREASAREA OF CONCERN OF JUST ONE OR FEW

SPECIESSPECIE HOWEVER BUT RATHER TO DEPICT THE FULL UNION OF ALL CONCERN
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WOULD THEN OVERLAY THESE MAPSMAP OF AREASAREA OF CONCERN WITH LAYER

DEPICTING PROPOSED FOREST MANAGEMENT ACTIVITIESACTIVITIE OVER THE NEXT OR THE NEXT

150 YEARSYEAR THISTHI LDH RESULT IN MAP COMPOSITE HIGHLIGHTING WHICH AREASAREA OF

CONCERN ARE PARUCULAR VULNERABLE THE SHORT AND LONG TERM BY PROPOSED

MANAGEMENT THISTHI CAN BE DONE FOR EACH PROPOSED PLANNING ALTERNATIVE

THEY DIFFER IN MAPPED ACTIVITY AREA

THIRD WOULD THEN OVERLAY THE MAP DEPICTING THE ONE POSSIBLE SOLUTION OF

THE VIABILITY CONSERVATION STRATEGY GUIDELINESGUIDELINE SHOWING HABITAT CONSERVATION

AREASAREA TYPE AND THISTHI OVERLAY COMPOSITE WOULD BE USEFUL FOR SHOWING
WHICH AREASAREA OF CONCERN AND WHICH AREASAREA WITH ADDITIONAL CONCERNSCONCERN FROM PROPOSED

FOREST MANAGEMENT ACTIVITIESACTIVITIE LDH BE ALLEVIATED BY HABITAT

CONSERVATION AREA THERE IT WOULD ALSO LQIG TQIAL AREASAREA OF CONCERN THAT

WOULD NOT BE COVERED BY PROPOSED IT MIGHT ALSO BE USCAIL FOR IFYING
AREASAREA WHERE ALTERNATIVE METHODSMETHOD IG BE TRIED AND WHERE

ARYH OF WILDLIFE AND HABITAT ARE HIGH ION
THE PUXPOSE OF THISTHI 3STEP PROCESSPROCES TO PROVIDE INFORMATION THAT

COMPLEMENTARY TO THE DRAFT CONSERVATION S1RATE TO ENSURE THAT KEY AREASAREA HAVE

BEEN ADDRESSED

SCREENING FOR SYECIESSYECIE OF GENERAL THE PARAMETERSPARAMETER
USED TO SCREEN SPECIESSPECIE FOR POTENTIAL VIABILITY CONCERN WERE GOOD ONESONE FEW WERE

SOMEWHAT AMBIGUOUSAMBIGUOU YOU ALSO MIGHT CONSIDER USING ONE OR TWO OTHER SCREENING
METHODSMETHOD TO SEE IF THE SAME SPECIESSPECIE RECUR IN THE PRIORITY LIST

ONE CAN USE THE MODIFICATION MADE OF THE RABINOWITZ ET AT RARITY RATING

CHART OR THE CHART ON LEVEL OF PROTECTION TABLE INGH VIABILITY RATING BYLDQCOX BOTH OF THESE SPECIESSPECIE METHODSMETHOD ARE DEPICTED THE

PAPER ON VIABFFIQR ASSESSMENT ENCLOSED MARCOT AND SEE

ALSO 101CR AN EXAMPLE OF USING THE RARITY RATING

THE AIM HERE IS NOT TO DISPUTE THE RESULTSRESULT OF YOUR FILTERING PROCESSPROCES

MIGHT BE USEFTIL TO SEE OTHER SPECIESSPECIE FILTER OUT AS POTENTIAL VIABILITY CONCERNSCONCERN

IF DIFFERENT SET OF CRITERIA WERE TO BE USECL WITH THE VIABILITY IMQ INTIMATE

KNOWLEDGE OF THE SPECIESSPECIE PRESENT IN SE AK SUSPECT THAT AN ADDFTION FILTERING

PROCESSPROCES COULD BE DONE IN RATHER SHORT ORDER

LONSLON AND MATQL THE CONSERVATION

STRATEGY OR THE TONGASSTONGAS NF LAND MANAGEMENT PLAN CAN DISCUSSDISCUS THE POTENTIAL

USE OF IVI OPTIONSOPTION AND OPPORTUNITIESOPPORTUNITIE FOR MEETING SPECIESSPECIE HABITAT NEEDSNEED
THISTHI WAS NOT DISCUSSED VERY FULLY IN THE DRAFT CONSERVATION REPORT ALONG WITH

LTURALH OPTIONSOPTION SHOULD BE DISCUSSION AND LISTING OF INFORMATION NEEDSNEED FOR

HELPING DEVELOP SUCH OPTIONSOPTION IONH NEEDED FOR LEH FOR THE NORTHERN

SPOTTED OWL CLEAR DESCRIPTIONSDESCRIPTION OF FOREST HABITAT STRUCTURE AND

COMPOSITION IN FORM USABLE BY ICULT TO DEVELOP SLTE
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PRESCRIPTIONSPRESCRIPTION TO CREATE RESTORE OR INT SUCH IONSION IDE OF

VEGETATION RESPONSE STRUCTURE AND COMPOSITION TO APPLICATION SPECIFICLV PRESCRIPTIONSPRESCRIPTION OTHER THAN CLEARCUTTING IDE OF SPATTED

OWL POPULATION RESPONSE
TO VEGETATION CONDITIONSCONDITION RESULTING FROM IM

ACTIVITIESACTIVITIE OTHER NEEDSNEED LUDE TRACKING SYSTEM TO FOLLOW PRESCRIPTIONSPRESCRIPTION AND

RESPONSESRESPONSE OVER TIME

HOW THE CONSERVATION GUIDELINESGUIDELINE WERE THE METHOD BY

WHICH INDIVIDUAL SPECIESSPECIE ECOLOGLESECOLOGLE AND HABITAT REQUIREMENTSREQUIREMENT WERE DESCRIBED ANTI

THEN IQNE THE OVERALL STRATEGY WAS NOT WELL DESCRIBED IN THE DRAFT

CONSERVATION REPORT THISTHI NEEDSNEED FURTHER THE PROCESSPROCES AND SPECIFIC

NUMBERSNUMBER SHOULD BE LEH FROM START TO FINISH AND REPEATABLE

IN LAYING THISTHI OUT IT WOULD BE USEFUL TO ALSO ARTICULATE THE KEY ASSUMPTIONSASSUMPTION

UNDERLYING THISTHI APPROACH AND TO CITE SIMILAR APPROACHESAPPROACHE TAKEN ELSEWHERE ONE

KEY ASSUMPTION THAT OF THE LCTIV APPROACH THAT THE HABITAT

AREA AND SPACING NEEDED TO PROVIDE FOR THOSE SPECIESSPECIE WITH THE LARGEST USE AREASAREA

OR SHORTEST MEAN MODAL DISPERSAL DISTANCESDISTANCE ARE ASSUMED TO ALSO MEET THE

NEEDSNEED OF ALL OTHER SPECIESSPECIE WITH SMALLER USE AREASAREA AND LONGER DISPERSAI DISTANCESDISTANCE

MOTHER ASSUMPTION THAT THE SAME AREA OF GROUND WOULD BE USED CONCURRENTLY

MORE THAN ONE ALL SPECIESSPECIE OF CONCERN

THE VIABILITY RISK RATINGSRATING SHOULD ALSO RESULTSRESULT FROM MAPPING EACHTH AS SUGGESTED ABOVE

LYQUH HAS BEEN MY IN WORKING WITH

PLANNING FOR MANAGEMENT INDICATOR SPECIESSPECIE AND ITIVE PARTICULARLY

WITH MWS MANAGEMENT REQUIREMENTSREQUIREMENT FOR WOODPECKER AND

SPOTTED OWL THAT OF WILDLIFE CONSERVATION STANDARD CAN BE

DEPICTED IN SEVERAL WAYSWAY ONE ASSESSMENT MIGHT SHOW THE TOTAL LAND WITHIN

CONSERVATION AREASAREA THAT COULD OTHERWISE BE USABLE FOR THNBER PRODUCTION

ANOTHER ASSESSMENT MIGHT SHOW HE INCREMENTAL SUBTRACTION FROM THE UMBER

BASE FROM CONSERVATION AREASAREA AFTER OTHER LAND ALLOCATIONSALLOCATION ARE MADE THE FIRST

APPROACH MIGHT DRASTICALLY OVERESTIMATE THE IMPACT OF ANY ONE LAND

SUCH AS FOR WILDLIFE CONSERVATION ON TIMBER IT SEEMSSEEM TO ME THAT THE

SECOND APPROACH IS MORE REASONABLE REPRESENTATION OF ON SUITABLE

TIMBER LAND AND ASQ

MODELING AS NEXT UH ASIDE FROM THE NEED FOR BASIC FIELD

INFORMATION ON DISTRIBUTION ABUNDANCE AND HABITAT ASSOCIATIONSASSOCIATION OF MANY
LQIF WOULD ALSO INCLUDE THE BUILDING AND USE OF DEMOGRAPHIC AND

HABITAT SIMULATION LSH AS PHASE OF LQ THE

HABITAT ITA MODELSMODEL USED IN THE LMP ANALYSESANALYSE SHOULD BE THOROUGHLY

DOCUMENTED PEER REVIEWED AND PUBLISHED IF THEY HAVE NOT ALREADY BEEN

THROUGH THISTHI PROCESSPROCES BEYOND THAT IS OF USE TO DEVE AND EVALUATE STOCHASTIC

SIMULATION MODELSMODEL TO ASSESSASSES DYNAMICSDYNAMIC OF DEMOGRAPHY ENVIRONMENTAL
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ITION AND HABITAT SUCH MODELSMODEL AS USED WITH THE LQ SPOTTED OWL

HAVE PROVEN HELPFTL FOR GENERATING HYPOTHESESHYPOTHESE ON POPULATION IRENDSIREND AND HABITAT

ASSOCIATIONSASSOCIATION FOR LDENTFL KEY DEMOGRAPHIC PARAMETERSPARAMETER OF RESEARCH INTEREST

AND OR POSING MANAGEMENT HYPOTHESESHYPOTHESE OF AREASAREA OF CONCERN AREASAREA OF LOW

CONNECTIVITY DISPERSAL AND OCCUPANCY RATESRATE OVER TIME BUILDING AND USING

LATTO MODELSMODEL CAN BE DONE IN CONCERT WITH FIELD STUDIESSTUDIE OF SPECIESSPECIE AND

HABITAT RELATIONSHIPSRELATIONSHIP

IA UQ TM RULE OF

PROVIDING FOR VIABLE WELLDISTRIBUTED POPULATIONSPOPULATION OVER 100 YEARSYEAR IS GOOD TIME

FRAME TO BE MORE BIOLOGICALLY PRECISE THE TIME FRAME MIGHT BE SCALED TO THE

DEMOGRAPHIC LONH TIME OF EACH SPECIESSPECIE OF THE OBJECTIVE WOULD BE

TO PROVIDE FOR VIABLE LQ POPULATIONSPOPULATION FOR AT LEAST 10 IONSHIC 10 GENERATIONSGENERATION SUBJECTIVELY ITS SPAN OF IM THAT IF POPULATION IS

GOING TO SHOW DEMOGRAPBIC DECLINE OR ADVERSE SHORTTERM GENETIC EFFECTSEFFECT SUCH

AS FROM INBREEDING OR GENETIC IT WOULD LIKELY DO SO OVER THAT DURATION

LOUSLOU SPECIESSPECIE THAT ARE LONG AND LATH TO MATURE HAVE LONGER

GENERATION LIMESLIME AND WOULD REQUIRE LONGER ABSOLUTE TIME FRAME FOR THISTHI IQLI
OBJECTHRE

IA MARBLED RT YOU MIGHT WANT TO REVISIT

THE VIABILITY RATING YOU GAVE TO MARBLED IU AND THINK ABOUT ING
SOME BASIC SURVEYSSURVEY FOR PRESENCE FOREST HABITATSHABITAT ON THE FOREST WE ASKED EWL

TO SEND TO THE FWL UNIT OF TONGASSTONGAS NF THE CURRENT PROTOCOL FOR CONDUCTING

SURVEYSSURVEY FOR THE SPECIESSPECIE IT FORESTSFOREST

SPECIFIC MQON THE DRAFT REPORT

HERE ARE FEW KEY POINTSPOINT

COULD BE USEFUL TO PRESENT FEW SURNMAZY STATISTICSSTATISTIC ON FOREST

DISTRIBUTION AMONG THE ISLANDSISLAND AND SOME STATISTICSSTATISTIC ON ISLAND SIZE AND SPACING
MACLI OF THE CONSERVATION STRATEGY IS FOUNDED ON VIABILITY CONCEPTSCONCEPT THAT

DISTRIBUTION IS OF KEY AND THAT THE TRUE OCEANIC ISLANDSISLAND OF SOUTHEAST

ALASKA MIGHT BE ISOLATING SOME SUPPORTING DESCRIPTIVE IONH ON

SUEB DISTRIBUTION EFFECTSEFFECT WOULD BE LPF ALSO PRESENT SUCH INFORMATION ON THEIS PART OF THE VIABILITY EQUATION THE PART OF THE EQUATION

SEEMSSEEM TO HAVE BEEN WELL MMABY THE LMP SH DATA ANALYSESANALYSE

5FF SURE THAT GR IS CLEARLY DEFINED AND THAT IS DEARLY

RELATED TO OUR UNDERSTANDING OF WILDLIFE IESSIES SELECTION ON THE TONGASSTONGAS
FOR EXAMPLE IN THE MIDDLE OF THERE IS REFERENCE TO 10 TYPESTYPE OF GROW

ON TONGASSTONGAS ARE ALL 10 TYPESTYPE USED BY THE SPECIESSPECIE OF

THISTHI IS UNCLEAR
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12 BE CAREFUL NOT TO ASSUME MAKINGH AUTHORITY IN THISTHI

CONSERVATION STRATE OF COURSE ANY SPECIALIST WOULD LIKE TO SEE THEIR RESOURCE

BE MANAGED RISK FREE AS YOU STATE LINE LEVEL DECISION MAKERSMAKER HOWEVER MUST

BALANCE MANY FORMSFORM OF RISK VIABILITY ECONOMIC ETC FOR MULTIPLE USE
CAN MANAGEMENT EVER BE TRULY RISK FREE KEEP YOUR STRATEGY DESCRIPTIVE AND

ASSESSASSES VIABILITY RISKSRISK OF POTENTIAL CONSERVATION APPROACHESAPPROACHE LET THE LINE

AUTHORITIESAUTHORITIE DECIDE AND PRESCRIBE

14 MUCH OF THE PROCESSPROCES BY WHICH THE SIZING ARID SPACING OF HCASHCA AND

THE NEED FOR HCASHCA OVER OTHER SILVICULTURALACTIVE APPROACHESAPPROACHE ARE NOT WELL

DESCRIBED SPECIFICALLY ON 14 FOR EXAMPLE WHAT IS THE REGRESSION EQUATION

REFERRED TO THE CITATION IS FOREST SERVICE UNPUBI DATA PRESENT THE DATA

AND ANALYSISANALYSI HERE IN FACT ID BE CAUTIOUSCAUTIOU ABOUT ALL THE CITATIONSCITATION TO GRAY LITERATURE

THAT PERMEATE THE MANUSCRIPT EG BOTTOM 31 REFER MORE TO PRIMARY

PUBLISHED WORK

21 ALSO EXPLAIN WHY CORRIDORSCORRIDOR PER SE ARE BETTER THAN MANAGING THE

FOREST MATRIX FOR OLD FOREST COMPONENTSCOMPONENT HERE ARE FEW QUESTIONSQUESTION IVE ASKED ON

USE OF CORRIDORSCORRIDOR IN OTHER CONSERVATION PROJECTSPROJECT

WHAT EVIDENCE IS THERE FOR THE SPECIESSPECIE OF MTEREST THAT THEY WOULD USE

CORRIDORSCORRIDOR

WHAT IS THE INTENDED PURPOSE OF THE CORRIDORSCORRIDOR TO PROVIDE PRIMARY

REPRODUCTIVE HABITAT TO ALLOW MOVEMENT OF ANIMALSANIMAL TO CONNECT

DEMESDEME GENETICALLY ISOLATED BY DISTANCE OR SOME OTHER PURPOSE

THEN HOW DOESDOE EACH CORRIDOR NETWORK FUNCTION FOR EACH SPECIESSPECIE AND

WHAT IS THE EVIDENCE OR RATIONALE

WHAT NSK IS THERE FOR LOSSLOS OF COMDOR FORESTSFOREST OVER TIME FROM NATURAL

AND CATASTROPHIC DISTURBANCE EVENTSEVENT

24 DONT UNDERSTAND HOW COMMITTEE OF BIOLOGISTSBIOLOGIST SHOULD IDENTIFY

THEIR BEST ESTIMATE OF THE PAIRSPAIR HOME RANGE THERE IS HIERARCHY OF INFORMATION

THAT SHOULD BE BROUGHT TO BEAR HERE USE EMPIRICAL DATA FROM RADIOTELEMETRY

STUDIESSTUDIE OF PAIR HOME RANGESRANGE ON SITE IF THATSTHAT NOT AVAILABLE BASE YOUR ESTIMATESESTIMATE

ON POPULATION DENSITY IN THE AREA REMEMBER DENSITY IS OR

SIMPLE INVERSE HOME RANGE OR TERRITORY SIZE IF THATSTHAT NOT AVAILABLE GO TO

THE LITERATURE ON HOME RANGE TERRITORY SIZE OR DENSITY OF THE SPECIESSPECIE IN ANOTHER

HOPEFULLY SIMILAR GEOGRAPHIC AREA IF THATSTHAT NOT AVAILABLE USE DATA FROM

CLOSELY RELATED SPECIESSPECIE WOULDNT JUST ESTIMATE HOME RANGE FROM SOME BEST

GUESSGUES METHOD
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30 NEED MAP THAT LW ALL SUITABLE HABITAT DISTRIBUTION WITHIN

WILDERNESSWILDERNES ARID Q1 IESH TO 1E THE THAT SH SO MUCH

HABITAT ALREADY SET ASIDE ALSO HELPSHELP DISPLAY POTENTIAL DISTRIBUTION RISKSRISK

46 TABLE MANY OF THESE IAH ARE AMBIGUOUSAMBIGUOU REAFLYNEED

TEXT DESCRIPTIONSDESCRIPTION OF HOW EACH WAS AND USETH NEED LTQLO FOR

EXAMPLE FOR TERMSTERM IN LEH LUD ESSENTIAL LIMITED RELATIVELY DOWN ETC

MINOR INT TABLESTABLE AND OTHERSOTHER REFER TO SPECIESSPECIE AND SUBSPECIESSUBSPECIE AS

LQ

449 THISTHI RANKING SCHEME IS GOOD PROCEDURE BE SURE ITS FRILLY

DESCRIBED AND REPEATABLE CONCLUDE EACH 1ESE APPENDIX IT TABLE

FORMAT FOR EA SPECIESSPECIE SHOWING HOW ITS ATTRIBUTESATTRIBUTE WERE SUMMARIZED AND USED

IN THE RANKING PROCESSPROCES AND WHAT THE RANKSRANK
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TONGASSTONGAS NATIONAL FOREST

LAND MANAGEMENT PLAN

LTN REVIEW

BY

DALE FT UQL
PROFESSOR DEPARTMENT OF FORESTRY AND RESOURCE MANAGEMENT

UNIVERSITY OF CALIFORNIA BERKELEY

BACKGROUND

MY VIEW OF FOREST PLANNING ON NATIONAL FOREST LANDSLAND CAN BE STATED TWO

NCIP FIRST FORESTSFOREST SHOULD BE MANAGED AN ECOLOGICALLY SOUND AND

SUSTAINABLE WAY SECOND FORESTSFOREST ARE PUBLIC PROPERTY AND SHOULD BE MANAGED FOR

THE PUBHC GOOD THAT GOOD LUDE LIMBER PRODUCTSPRODUCT WATERSHED IOQLL
PRESERVATION OF IO 1EYQ RECREATION AESTHETICSAESTHETIC AND SOUND PUBLIC

POLICY WITH REFERENCE TO LOCAL ECONOMIESECONOMIE IN MY THE TON GASSGAS NATIONAL

FOREST HAS FAILED THE PAST ON BOTH COUNTSCOUNT REALIZE THAT THE AGENCY BUFFETED

BY PRESSURESPRESSURE FROM THE TIMBER IOCAI AND DIRECTIVESDIRECTIVE FROM

CONGRESSCONGRES BUT IT IS ALSO TRUE THAT THE AGENCIESAGENCIE LH HIERARCHY AND ETHOSETHO HAS

FAVORED TIMBER PRODUCTSPRODUCT OVER ALL OTHER VALUESVALUE NO MATTER WHAT THE EQUITABLE

DISTRIBUTION OF LQITY THE TONGASSTONGAS NATIONAL FOREST HAS IQ THE IC
INTEREST HOPEFULLY PLANNING DOCUMENTSDOCUMENT SUCH AS THISTHI ONE WILL RECTIFY THISTHIIT

CONSIDER THE ISSUE OF ECOLOGICAL SOUNDNESSSOUNDNES OF LM HARVEST ON THE

ALL OTHER VALUESVALUE ASIDE TIMBER HARVEST SHOULD BE CONDUCTED ON SCALE

AND BY MEANSMEAN THAT MIMIC THE NATURAL PROCESSESPROCESSE OF THE LOG FOREST AS NEARLY

AS JS THISTHI IS NOT BECAUSE OF SOME MYSTICAL IS OF NATURE JOHN

MUIR IT IS BECAUSE OF THE PRAGMATIC FACT THAT THE NATURAL PATTERN IS THE RESULT OF

LONG RNSTORY OF NATURAL SELECTION OF THE PLANTSPLANT INCLUDING COMMERCIALLY VALUABLE

FREESFREE AND ANIMALSANIMAL THAT ENCOMPASSENCOMPAS THEIR COMPETITIVE AM OTHER

INTERWEAVING UNDER THE REGIMESREGIME OF CLIMATE AND GEOLOGY WE KNOW THISTHI SYSTEM

WORKSWORK WE KNDW IT IS ANY OTHER SYSTEM AN EXPERIMENT WHEN

APPLIED TO 17 MILLION ACRESACRE IT IS IBLEH GAMBLE OF THE PUBLIC WEALTH

THE NATURAL FOREST PROCESSPROCES OF THE TONGASSTONGAS IS SMALL PATCH

KNOWLEDGEABLE INDIVIDUALSINDIVIDUAL SAY SINGLE TREE WINDFALL IS PROBLEM ASSOCIATED

ALMOST ENTIRELY WITH CIEAR LOGGING SHIFTING MOSATC AGGREGATIONSAGGREGATION GROW OLD

DIE AND ARE LO DOWN ONLY LLH PROPORTION OF THE TOTAL FOREST AFFECTED AT

ONE THISTHI WOULD IC THAT UMBER HARVESTING BE CONDUCTED BY SELECTIVE

CUTTING OR IN SMALL PATCHESPATCHE AMONG THE MORE MATURE STANDSSTAND THE TONGASSTONGAS IS BEING

CC REVIEW 109

1OO 128 15



LOGGED THOUSANDACRE CLEARCUTSCLEARCUT THISTHI SYSTEM HAS SOME RATIONALE IN THE

REDWOOD AND FIRH FORESTSFOREST OF CALIFORNIA OREGON AND WASHINGTON WHERE

MASSIVE FIRESFIRE PRODUCED AGED STANDSSTAND OFBA SPECIESSPECIE ALTHOUGH

NO ONE HAS EXPLAINED TO ME WHY STANDSSTAND RANGING IN AGE FROM FEW HUNDRED TO

ABOUT BOO YEARSYEAR HAD TO ALL BE REMOVED IN ABOUT 60 QH AND THE LOWER STATESSTATE

THE IZ OF CLEARCUTSCLEARCUT IS SELDOM OVER 100 ACRESACRE ON FOREST SERVICE

NONE OF THESE CONDITIONSCONDITION HOLD FOR THE WHY ARE LARGE CLEARCUTSCLEARCUT

BEING USED ASKED LQ WHO ARE IL AND FOREST MANAGERSMANAGER
NONE OF WHOMARE FOND OF SPOTTED OWLDRIVEN FOREST MAN AGE RNENT THERE WAS

SOME TECHNICAL REASON WHY THISTHI WAS SO THEY ASSURED ME THAT THERE WERE NO

TECHNICAL REASONSREASON WHY THISTHI NEEDED TO BE SMALL BLOCK REMOVAL WAS READILY

AND OU PACIFIC HARDLY MODEL OF LAND STEWARDSHIP WAS EVEN

DOING SELECTIVECUTTING WITH HIGH LEAD CABLE METHODSMETHOD THE REASON FOR LARGE

CUTSCUT WAS SIMPLY ENGINEERTHG EFFICIENCY THEY ALSO LL THAT THERE WAS

WIDESPREAD DISAPPROVAL AMONG SLIVICULTURISTSSLIVICULTURIST OF THE HARVEST METHODSMETHOD ON THE

TONGAST

GIVEN THE PUBLIC UPROAR ABOUT COST SALESSALE THERE IS CERTAINLY MERIT

BEING CONCERNED ABOUT COST EFFECTIVENESSEFFECTIVENES BUT NOT CUTTING AT ALL IS AN ALTERNATIVE

TO SOLVE ECONOMICALLY INVIABLE SALESSALE IT DOESDOE NOT FOLLOW LOGICALLY THAT ECOLOGICAL

COSTSCOST THAT QT SHOW UP ON THE LEDGERSLEDGER SHOULD BE EDH TO LOWER ECONOMIC

COSTSCOST

THISTHI BRINGSBRING ME TO MY SECOND PRINCIPLE PUBLIC GOOD AS EXPRESSED BY SOUND

PUBLIC POLICY THE TONGASSTONGAS NATLONAI FOREST PUBLIC LAND CONTAINING PUBLIC

RESOURCESRESOURCE AND BY IR AS CTHZEN HOLD APPROXIMATELY 230

SHARE SUBMIT THAT THE MILL OWNER IN JUNEAU THE MAYOR IN

AND THE LOGER LT BOLD EXACTLY THE SAME SHARE NO MORE NO BY

PROXIMITY THEY MAY HAVE ADVANTAGE OF ACCESSACCES BUT THEY HAVE NO SPECIAL CLAIM TO

THE VALUESVALUE CONTAINED IN THE NATIONAL FOREST THEY DONT OWE ME LIVING NOR DO

OWE THEM RVTNG

IF ANY INDIVIDUAL SEEKSSEEK LQLH CORPORATE STOCK HOLDER PROFIT FROM

PUBLIC LANDSLAND THEN THAT PROFIT SHOULD BE MATCHED AT MINIMUM OR EXCEEDED BY

PUBLIC GOOD CLEARLY IT AN TASK TO STATE THE PUBLIC GOOD LYH
GIVEN THAT TIMBER DEMAND AND PRICE PRESERVATION OF BIOLOGICAL DIVERSITY

NATIONAL ECONOMIC STATUSSTATU LOCAL COMMUNITY 1QLF ECOSYSTEM ITYH AXTD SO

ON ALL GO INTO THAT DETERMINATION BUT CAN BE STATED WHAT NOT IN THE PUBLIC

SUCH AS THE FOLLOWING

IT IS NOT THE PUBLIC INTEREST TO FOSTER ENVIRONMENTAL DEGRADATION

IT IS NOT IN THE PUBLIC INTEREST TO LOSE LVERSLVER
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IT IS NOT IN THE PUBLIC INTEREST TO GIVE WINDFALL PROFITSPROFIT TO THE FEW AT THE

SPENSE OF THE MANY

ILLSILL NOT THE PUBLIC INTEREST TO CREATE BOOMBUST LOCAL ECONOMIESECONOMIE

IT IS NOT THE PUBLIC INTEREST TO LIQUIDATE STEADYSTATE RESOURCESRESOURCE FOR

TENN GAIN

PERHAPSPERHAP PRIVATE LANDSLAND CANNOT BE MANAGED FOR ECOLOGICAL INABIL AND

LONGTERM ECONOMIC PLANNING BECAUSE OF THE DANGER OF HOSTILE ALL THE

MORE REASON FOR THE PUBLIC LANDSLAND TO BE MANAGED ON THAT BASISBASI INDEED THAT IS THE

REASON FOR THE CREATION OF THE FOREST SERVICE THE FIRST PLACE

THE TONGASSTONGAS NATIONAL FOREST HAS HISTORY OF NOT UNGH THE PUBLIC

IT HAS NOT PROTECTED THE PUBLIC INTEREST WITH REGARD TO TIMBER MUCH LESSLES

OTHER GOADSGOAD AND SERVICESSERVICE WAS NOT ASKED TO REVIEW THE FOREST MANAGEMENT PLAN

WHICH DRIVESDRIVE THE CHARACTER OF THE WILDLIFE HABITAT PLAN YET THISTHI IS THE BACKDROP

AGAINST WHICH THE WILDLIFE HABITAT DOCUMENTSDOCUMENT UNDER REVIEW WERE DRAFTED THEY ARE

CONSTRAINED IN WAYSWAY THAT CANNOT ACCEPT AS EVEN THOUGH MY REVIEW MUST

OF NECESSITY BE CONFINED TO WHAT HAS BEEN WRITTEN NO DOCUMENT CAN BE REVTEWED

WITHOUT FIRST KNOWING ARE THE GOALSGOAL OF THE PROGRAM NOT FOR MOMENT DO

ACCEPT THAT MINIMIZING THE IMPACT ON TIMBER HARVEST IS THE PROPER GOAL FOR

TO PRESERVE BIOLOGICAL DIVERSITY ON NATIONAL FOREST LANDSLAND THE GOAL SHOULD BE

INGH IQL DIVERSITY INDEPENDENT OF TUNBER HARVEST WHICH MIGHT BE

TOTALLY CONSTRAINED OR CONSTRAINED NOT AT ALL THERE HAS BEEN MUCH RHETORIC IN THE

FOREST SERVICE RECENT YEARSYEAR ABOUT ECOSYSTEM ILQITYQ
PRESERVING IVERSIVER NEW ITI AND NEW BUT THET THAT IS THE LIP

AND THISTHI IS THE FOREST SERVICE

IN EVALUATING THESE WILDLIFE HABITAT DOCUMENTSDOCUMENT LQY ON FOUR

THINGSTHING BASIC LPQL OF ECO1O AND EVOLUTION WHITH UNDERLIE ALL BIOLOGICAL

SYSTEMSSYSTEM AND PROCESSESPROCESSE QUALITY OF THE DATABASE THAT INFORMSINFORM THE LA
SIMILARITIESSIMILARITIE WITH COMPARABLE PLANNING EXERCISESEXERCISE ELSEWHERE AND COMMON
SENSE MOST OF THESE ARE EVID BUT THE QUALITY OF DATA NEEDSNEED TO BE

EXAMINED FURTHER BECAUSE OF SOME STATEMENTSSTATEMENT THE REPORTSREPORT WITH WHICH CAXSNOT

THE DLFFENCE BETWEEN DATA FOR MANAGEMENT DECISIONSDECISION AND DATA FOR

SCIENCE IS MATTER OF NOT SCIENCE IS NOT CERTAIN IT IS PROBABILISTIC

SIMPLY CALLSCALL FOR HIGH STANDARD OF PROOF BECAUSE OF THE SIZE NT PROBLEMSPROBLEM

AND LACK OF FUNDING IT IS CERTAINLY TRUE THAT MOST DATA FOR MANAGEMENT CANNOT

MEET THE SCIENTIFIC STANDARD SAY SIGNIFICANT AT BUT THISTHI DOESDOE NOT MEAN

THAT MANAGEMENT DATA SHOULD NOT BE IN THE SAME TERMSTERM BUT AT LOWER

THRESHOLD OF OR SOME SIMILAR VALUE TO NOT EXPRESSEXPRES THE

ERROR AT LEADSLEAD TO FALSE SENSE OF SECURITY THAT THE MEAN VALUESVALUE ARE LEE
THESE DOCUMENTSDOCUMENT OFTEN DO AFTER INGH THAT THE DATA ARE WEAK THE
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DOCUMENTSDOCUMENT OFTEN PROCEED TO DISCUSSDISCUS AND INCORPORATE THE VALUESVALUE AS IF THEY WERE

CORRECT LNQIE IS NOT SUFFICIENT LOW CONFIDENCE MUST BE NLE THROUGH IN

THE ANALYSTSANALYST AND THINKING SO THAT THE OUTCOME IS PROPERLY WEIGHTED

SCIENCE HAS RIGOR BECAUSE SCIENTISTSSCIENTIST DEMAND IT OF THEMSELVESTHEMSELVE AND THEIR

COLLEAGUESCOLLEAGUE NOT IMPOSED BY OUTSIDE BODIESBODIE SUGGEST THAT MANAGERSMANAGER NEED TO

DEMAND HIGH STANDARDSSTANDARD OF THEMSELVESTHEMSELVE BECAUSE IT FLAT GOOD ENOUGH TO SIMPLY

SAY THAT IT CANNOT BE DONE IT MUST BE KEPT MIND THAT THE CONSEQUENCESCONSEQUENCE OF

BEING WRONG WHEN APPLIED TO 17 MILLION ACRESACRE ARE FAR MORE DRASTIC THAN THE

ENON EONSEON PAPER THAT MAKESMAKE WAY INTO THE SCIENTIFIC LITERATURE THE DEGREE OF

UNCERTAINTY MUST BE BUILT INTO THE DECISION PROCESSPROCES DECISIONSDECISION MUST BE

CONSERVATIVE WHEN THE RESULTSRESULT ARE AND THE CONSEQUENCESCONSEQUENCE OF BEING

WRONG ARE

WOULD ADVOCATE THAT STANDARDSSTANDARD FOR MONITORING BE HIGH IF THE DATA UPON
WHICH IH MODEL IS BUILT ARE POOR THEN THE PREDICTIONSPREDICTION OF THAT MODEL WILL BE

WEAK CORRECTING ERRORSERROR CAN ONLY HAPPEN IF THEY ARE DISCOVERED IN TIME TO MAKE

THE REQUIRED ADJUSTMENTSADJUSTMENT IT FOLLOWSFOLLOW THAT THE IO SYSTEM BE

CAREFULLY THE PARAMETERSPARAMETER TO BE MEASURED SELECTED LQLY AND THE

DATA MEET HIGH STANDARD EITHER EQUAL TO THAT OF SCIENCE OR CLEARLY RATIONALIZED

WHY LOW STANDARD WILL IN FACT CERTAINLY THE PROBABILITY VALUESVALUE SHOULD

BE EXPRESSED OVERFLY

COMPREHENSIVE REVIEW

THESE DOCUMENTSDOCUMENT ARE THE RESULT OF TREMENDOUSTREMENDOU EFFORT BY LARGE NUMBER

OF DEDICATED PEOPLE THE TASK IS GARGANTUAN FIRST THE TONGASSTONGAS FOREST HUGE AND

DIVERSE SECOND THE THINGSTHING THAT SHOULD BE KNOWN TO DO THISTHI JOB ARE THE

APPROACH TAKEN IS LAUDABLE THE VARIOUSVARIOU TEAMSTEAM HAVE WORKED DILIGENTLY TO BRING TO

BEAR THE KNOWLEDGE LIAB AND TO ATTEMPT TO FILL IN THE REMAINDER WITH ITERATIVE

SESSTOPSSESSTOP OF JUDGEMENT

ALTHOUGH THE GAPSGAP IN KNOWLEDGE ARE THERE ARE SOME AREASAREA THAT ARE

SUPPORTED BY EXCELLENT RESEARCH STUDIESSTUDIE PUBLISHED IN THE PEERREVIEWED

THESE ARE AS STRONG AS STUDIESSTUDIE DONE ANYWHERE AND THEY SERVE AS

LINTHPTHSLINTHPTH THAT SUPPORT EXTRAPOLATION INTO THE UNKNOWN SIMILARLY THERE ARE

EXCELLENT PEOPLE INVOLVED IN THE EFFORT SOME ARE LQ OWN AND RESPECTED

SCIENTISTSSCIENTIST THEIR OWN RIGHT RESPECT THE EFFORT THAT THESE DOCUMENTSDOCUMENT REPRESENT

AND DO NOT CRITICIZE LIGHTLY IS MAY BE THE APPROPRIATE PLAN IF MY OBJECTIONSOBJECTION

CAN BE ANSWERED CONVLNCINGLY

MANY OF MY RESPONSESRESPONSE ARE SIMPLY QUESTIONSQUESTION WHY THISTHI INSTEAD OF THAT

BECAUSE WE HAVE FINAL DOCUMENT WITHOUT RECORD OF CHOICESCHOICE ALONG THE IT

IS HARD TO EVALUATE FAIRLY DID THE WORKING TEAM CONSIDER THISTHI APPROACH AND REJECT

IT FOR VERY GOOD REASONSREASON OR DID THEY FAIL TO THINK OF IT AT ALL
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FOR CONSIDER THE SELECTION OF SPECIESSPECIE AS OF Q0H
OR MANAGEMENT INDICATOR SPECIESSPECIE MIS WE KNOW THE NUMBER OF CANDIDATESCANDIDATE

WAS WMNOWED DOWN OVER TIME AND WE PRETTY WELL KNOW WHY THE SPECIESSPECIE

REMAINING WERE SELECTED BUT WE TH KNOW WHY OTHER SPECIESSPECIE WERE REJECTED FOR

EXAMPLE WHY WERE ECONORIFICALLY IMPORTANT SPECIESSPECIE SUCH AS THE BLACK BEAR

WOLVERINE OR MOOSE NOT INCLUDED IN THE MIS LIST OR WHY WERENT THE MARBLED

MURRELET CATEGORY IDATE FOR LISTING BY THE STATE OF ALASKA AND THE FROG

NOTED TO BE 1E SPECIESSPECIE NOT INCLUDED IN THE SOC LIST ON LARGER SCALE WAS

THE LISTING BIASED BY THE BACKGROUND AND EXPERTISE OF THE LISTERSLISTER WERE SPECIFIC

EFFORTSEFFORT MADE TO INCLUDE IN THE DISCUSSION LQLYH UNDERREPRESENTED GROUPSGROUP
INSECTIVORESINSECTIVORE BATSBAT SMALL RODENTSRODENT

ANOTHER PROBLEM IS THE LACK OF TQIONH OF HS MODELSMODEL ON GIVEN SPECLESSPECLE
MODELSMODEL HAVE MANY AS THE AUTHORSAUTHOR CLEARLY POINT OUT RELUCTANTLY

AGREE THAT THE FIELD PROBABLY DOESDOE NOT HAVE ANYTHING BETTER TO PUT IN PLACE ON THISTHI

SCALE AT THISTHI TIME UNDER THESE CIRCUMSTANCESCIRCUMSTANCE THE AUTHORSAUTHOR HARDLY CAN BE FAULTED

FOR THESE PROBLEMSPROBLEM ON THE OTHER HAND THE AUTHORSAUTHOR SURELY NEED TO ADDRESSADDRES

LOGICAL CONUNDRUM WITH WHAT THEY PROPOSE FOR VERIFICATION OF THE HS1 PLANSPLAN

MODELSMODEL ADDRESSADDRES POTENTIAL POPULATION SIZE GIVEN THE QUALITY OF THE

ITAT NOT THE ACTUAL POPULATIONSPOPULATION THE ACTUAL POPULATIONSPOPULATION MAY AT TIMESTIME ACHIEVE

THISTHI BUT ORTHNANLY WOULD BE LOWER BECAUSE OF PREDATORSPREDATOR HARD WEATHER

COMPETITORSCOMPETITOR DISEASESDISEASE ETC ETC THUSTHU THE ACTUAL POPULATION OVER

BROAD AREA WOULD ALMOST INVARIABLY BE BELOW THAT PREDICTED BY THE HSI MODEL

THE DOCUMENTSDOCUMENT SAY THAT THE MODEL POPULATION LONSH WILL BE COMPARED

WITH THE ACTHAL POPULATIONSPOPULATION IN TEST AREASAREA TO SEE IF THEY AGREE BUT THEY SHOULDN

AGREE THE HS1 POPULATIONSPOPULATION SHOULD BE SOMEWHAT MORE THAN THE MEASURED

IN THE BLACKTAILED DEER TEST AGREEMENT WAS TAKEN AS IFE THE

MODEL IT PARAMETERSPARAMETER OF THE MODEL ARE ADJUSTED TO BRING THE MODEL PREDICTIONSPREDICTION

DOWN TO MATCH THE ACTUAL POPULATION THEN THE MODEL IS NO LONGER AN IS MODEL

THE LOGIC OF H1 APPROACHESAPPROACHE IS SUBVERTED AND THE MODEL IN REALITY IS ATTEMPTING

TO PREDICT ACTUAL POPULATION IZ CONVERSELY IF THE AUTHORSAUTHOR ACCEPT THAT AETHAL

POPULATION SHOULD BE LOWER THAN PREDICTIONSPREDICTION HOW MUCH LOWER SHOULD IT BE
CLEARLY IF THE OBSERVED POPULATION IS GREATER THAN THE PREDICTION THE MODEL

IS WRONG BUT IS 1OWER HOW DOESDOE ONE DETERMINE IT IS THE NGHT AMOUNT LOW
WHAT ARE THE CRITERIA FOR DECIDING VALUE MODEL AND WHAT ARE VALUESVALUE

THAT WOULD THE MODEL EVEN IF THE SPECIESSPECIE GOESGOE TO EXTINCTION IT DOESDOE NOT

NECESSARILY MEAN THAT THE HABITAT WAS NOT SUITABLE EVEN OF HIGH QUALITY MANYLSH WERE EXTIRPATED FROM EXCELLENT HABITAT IN PAST HISTORY

WOULD ARGUE THAT THERE IS NO LOGICAL WAY TO IEH AN HSJ MODEL IS AN

EXPERT JUDGEMENT SYSTEM ABOUT HABITAT QUALITY THAT LACKSLACK AN OBJECTIVELY

MEASURABLE POPULATION SIZE CORRELATE THAT WILL LEJ THE MODEL IT PROCEEDSPROCEED FROM

WE THINK THISTHI IS RIGHT AT DEVELOPMENT TO STIFL IQ THISTHI IS GHT AFTER

COMPARISON WITH EMPIRICAL RESULTSRESULT WHICH MAY AGREE OR DISAGREE GREATLY
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DEPENDING ON THE COMBINATION OF OTHER FACTORSFACTOR INGH ON THE POPULATION OVER

RECENT IS THISTHI IS EXACTLY WHY HSLSHSL HAVE SUCH POOR REPUTATION THE

SCIENTIFIC LITERATURE AND WHY SOME HABITAT ADVOCATESADVOCATE SAYING THE POPULATION

WORK IS NOT NECESSATY BH SIGHTED TO SAY THE LEAST

WHAT SHOULD BE DONE ABOUT VERIFICATION OF IH MODELSMODEL IN THE TONGASSTONGAS
LQIF PLANSPLAN DON KNOW SUPPOSE IT ALL CAN BE IGNORED AND GO AHEAD AND

MATCH THE PREDICTIONSPREDICTION WITH THE AQLH RESULTSRESULT BUT OF COURSE THISTHI MEANSMEAN THAT

3SI MODEL IS NOT REALLY WHAT THE MODEL IS IT IS DIRECT POPULATION PREDICTOR

THE HSI PREDICTION COULD BE RETAINED AND CONSIDERED AS USEFUL LITHE OBSERVED

ULAT WAS NO LOWER THAN SOME ARBITRARY PERCENTAGE OF THE PREDICTED

POPULATION BUT THEN WHAT DO YOU DO TO PROTECT THE VIABILITY OF THOSE SPECIESSPECIE WITH

POPULATIONSPOPULATION TOO LOW AND FOR WHICH THE IH APPROACH IS OBVIOUSLY FAILING IN ANY

CASE PLEASE NOTE THE ABSOLUTELY ESSENTIAL REQUIREMENT THAT MONITORING
BE PRECISE

TO MAKE ANY JUDGEMENT ABOUT THE PREDICTIVE MODEL WHATEVER ITS CHARACTER

MY LH MAJOR AND BY BR MOST IOUSIOU COMMENT INVOLVESINVOLVE THE SCALE OF

THISTHI PLAN ACKNOWLEDGESACKNOWLEDGE THE PREDOMINATING INTELLECTUAL INFLUENCE OF THE

SPOTTED OWL PLAN IT WOULD BE OBVIOUSOBVIOU THAT WAS THE CASE EVEN IF NO MENTION HAD

BEEN MADE AM GREAT ADMIRER OF THE SPOTTED OWL PLAN THOMASTHOMA AND COLLEAGUESCOLLEAGUE

PRODUCED MONUMENTAL WORK THAT WILL BE LANDMARK IN THE LS OF WILDLIFE

TQIONQ IT IS THE FIRST BIG EMPIRICAL STEP INTO WILDLIFE CONSERVATION AS IT WILL

LOOK THE WORLD OF THE FUTURE WANT TO MAKE CLEAR THAT MY CRITICISM OF THE

TONGASSTONGAS PLAN APPLIESAPPLIE TO THE STRATEGY AS APPLIED AND NOT TO THE SPOTTED OWL

PLAN

THINK THE SPOTTED OWL STRATEGY IS WRONG FOR THE TONGASSTONGAS FOR TWO BASIC

REASONSREASON FIRST THE SPOTTED OWL HAS FTRLY UNIQUE BTOLO AND IT IS NOT

PARTICULARLY GOOD SPECIESSPECIE FROM WHICH TO DERIVE GENERAL MODEL THE OWL STRATE
IS NOT APPROPRIATE FOR SPECIESSPECIE THAT TQ OR EVEN WALK VERY WELL SECOND AND

MOST THE SPOTTED LH PLAN WAS HABITAT SALVAGE THE LD
GROWTH FOREST THE NORTHERN SPOTTED OWL RANGE WAS NEARLY GONE AND THE ABSENCE

OF LARGE BLOCKSBLOCK OF OLDGROWTH FOREST BECAUSE OF PRIOR FRAGMENTATION SET EXTREME

CONSTRAINTSCONSTRAINT ON THE OPTIONSOPTION

NEITHER IS TRUE OF THE THERE IS NO SPOTTED OWL AND THE OTHER

INGH THE NEAREST COUNTERPART THE ARE SUBSTANTIALLY

DIFFERENT IN THEIR ID SWAN THERE ARE STILL LARGE EXPANSESEXPANSE OFIFR
OLDGROWTH AND ALTERNATIVESALTERNATIVE ARE AVAILABLE

WE NEED TO GO BACK AND RECALL THAT THE FIELD OF CONSERVATION BIOLOGY

DEVELOPED IN RESPONSE TO WORLD THAT IS BEING DIVIDED UP AND PARCELED OUT IN

WHICH HABITATSHABITAT ARE ISOLATED AND CAPABLE OF SUPPORTING ONLY SMALL

POPULATIONSPOPULATION THE APPLICATION OF CONSERVATION BIOLOGY IN REALWORLD PLANNING IS

WELCOMED BECAUSE OF LLYQ NOT BECAUSE IT IDEAL IT IS WELCOMED NOT AS

CARLOAD OF FRIENDSFRIEND BUT AS AN LQAN WHEN THE ONLY OTHER PROSPECT WAS
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IN OUR RUSH TO EMPLOY CONSERVATION IO THINKING WE NEED TO

REMEMBER THAT THE OLD UNFRAGMENTED WORLD WAS FAR SUPERIOR FOR PRESERVING

LOG DIVERSITY

WE MUST ACKNOWLEDGE THAT WE KNOW LITTLE ABOUT THE ULTIMATE VALUE OF

CONSERVATION BIOLOGY AS AN APPLIED FIELD MOST OF THE PRINCIPLESPRINCIPLE ARE DERIVED FROM

LOGIC MATHEMATICAL MODELSMODEL AND NOT SALESMANSHIP FEW NATUNI

SPECIESSPECIE OCCURRED AND WE DON KNOW MUCH OF THE DETAIL ABOUT

THE POPULATION AND SPATIAL DYNAMICSDYNAMIC ON THE ONESONE THAT DID MANY OF THESE WERE

SECONDARY SUCCESSIONAL SPECIESSPECIE AND IT SEEMSSEEM DOUBTFUL THAT INTERIOR CLIMAX

SPECIESSPECIE IT THEIR VERY DIFFERENT SORT OF WILL BE MERELY THE LI SIDE OF THE

WEEDY SPECIESSPECIE WE HAVE FEW STUDIESSTUDIE OF METAPOPULATLONSMETAPOPULATLON CREATED BY HABITAT

FRAGMENTATION OF CONTINUOUSCONTINUOU AND ONE OF THE BESTSTUDIED

THE AQIQT GROUSE LSTA 1991 LQ IS NOT CITED

IN THESE DOCUMENTSDOCUMENT WE DO NOT HAVE LONG ENOUGH RECORD ON ANY NETAPOPULATION

PRODUCED BY FRAGMENTATION TO TELL CONSERVATION BIOLO IDEASIDEA WILL SUPPORT

SPECIESSPECIE OVER THE TENN MUCH LESSLES 50 TO 100 YEARSYEAR INTO THE FUTURE

STILL SAD EXPERIENCE COMMON SENSE AND CONSERVATION BIOLOGY TELL US IT IS

NOT GOOD TO REDUCE INUOU POPULATIONSPOPULATION EVEN SUBDIVIDED ONESONE TO

IATQIONSIATQION FURTHERMORE ALL THE WEIRD AND WONDERFUL MATHEMATICAL

MODELSMODEL USED TO EXPLORE METAPOPULATLON DYNAMICSDYNAMIC SEEM TO AGREE ON ONE THING

WHILE DISAGREEING ON MOST OTHERSOTHER LARGE AREA IS IQLI TO THE

SYSTEM WHICH IS ROUNDABOUT WAY OF SAYING CONTINUOUSCONTINUOU POPULATION SUPERIOR

TO METAPOPULATLONI SEE AND LH 1991 FOR EXAMPLESEXAMPLE

ONE OF THE KEY VARIABLESVARIABLE IN LATIONSH IS DISPERSAL RATE AND

AND THISTHI RELATESRELATE TO THE GEOMETTY OF AREA AND DISTANCE OF PATCHESPATCHE THE AREA OF

CIRCLE EXPANDI RAPIDLY IN LAT TO ITS RADIUSRADIU THE AREA OF NETWORKSNETWORK WITH NODESNODE

PATCHESPATCHE EXPANDSEXPAND SLOWLY WITH COMPARABLE DISTANCE AND THB RATE DECLINESDECLINE AS

NODESNODE ARE MORE WIDELY SPACED TO SURVIVE WHAT CONTINUOUSCONTINUOU POPULATION IS

REDUCED METAPOPULATLON WITH ANIMALSANIMAL MUST BE CAPABLE OF

DISPERSAL DIFFERENT SPECIESSPECIE HAVE EVOLVED DIFFERENT DISPERSAL ABIFITLESABIFITLE SO THAT

CONFIGURATION OF RESERVESRESERVE THAT WILL SERVE ONE SUBSET OF IESH WILL DISFAVOR THE

OTHER SUBSETSSUBSET IN THE ARRAY OF SPECIESSPECIE THESE OTHER SUBSETSSUBSET WILL HAVE HARD UME
SPECIESSPECIE BE PRESENTED IT NEW PROBLEM TO WHICH THEY ADJUST OR GO TO

EXTINCTION GIVEN THE LONG GENERATION TIMESTIME OF VERTEBRATESVERTEBRATE AND SHORT TIME FOR

FRAGMENTATION OF HABITATSHABITAT 150 YEARSYEAR PROPOSED FOR THE QH WE CANNOT

REASONABLY EXPECT SELECTION FOR INCREASED DISPERSAL ABILITY TO SAVE ANY SPECIESSPECIE
LESSLES THE BIG ONESONE LIKE BEARSBEAR WITH GENERAUON TIMESTIME IN THE NEIGHBORHOOD OF

BEHAVIORAL PLASTICITY LQ BE OUR BEST HOPE BUT INTERIOR SPECIESSPECIE HAVE

NOT HAD SELECTION HISTORY FOR PLASTICITY BECAUSE OF THE STABILITY OF THEIR PREFERRED

HABITAT ALSO FOR BEHAVIORAL LA THE BIG ONESONE WILL HAVE THE ADVANTAGE

BECAUSE OF MUCH LEARNED BEHAVIOR OVER THE SMALL ONESONE THAT ARE MORE HARDWLRED

FOR BEHAVIOR WE MIGHT HYPOTHESIZE THAT THE BIG ONESONE WILL BE SAVED BY BEHAVIORAL

ADAPTABTHY AND THE SMALL ONESONE BY SELECTION BUT THAT PROPOSITION SEEMSSEEM
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IENTLY AKY TO DOUBT WHETHER IT IS GOOD IDEA TO COUNT ON IT EVEN IF

ANIMALSANIMAL SOLVE THE BEHAVIORAL PROBLEMSPROBLEM OF LONG RANGE DISPERSAL CAN THEY SURVIVE

THE TRIP PREDATORSPREDATOR ARE NOT DUMB AND ARE ADEPT AT EXPLOITING OPPORTUNITIESOPPORTUNITIE

CORRIDORSCORRIDOR ARE SUBJECT OF EH DEBATE AND EVEN THEIR ADVOCATESADVOCATE WILL

ADMIT THAT WE REALLY KNOW VEQ LITTLE ABOUT THEIR DESIRABLE OGRATION SEE

NESSNES 1987 LR IT CLEAR THAT SIZE FITSFIT ALL SPECIESR IS

NOT TRUE 1992

EVEN MORE TROUBLING CAN THEY SURVIVE AT HOME THERE MAJOR CONCERN

NOW IN CALIFORNIA ABOUT THE MARBLED THISTHI CONCERN HAS BEEN WITH SAVING
SUFFICIENT OLDGROWTH FOREST HABITAT FOR NESTING OTHER FACTORSFACTOR HAVE NOT RECEIVED

MUCH IONQ BUT OF THE FEW NESTSNEST DISCOVERED AND OBSERVED SURPRISING
NUMBER HAVE BEEN DESTROYED BY RAVENSRAVEN AND JAYT EVEN MORE THAN ENOUGH

NESTING HABITAT IS PRESERVED CAN THISTHI SLOWLY REPRODUCING SPECIESSPECIE SURVIVE ON

HABITAT ISLANDSISLAND IN AN OCEAN OF HABITAT FVORABE TO RAVENSRAVEN JAYSJAY ETC2 WE PLAN

HCASHCA ON THE BIOLOGY OF TOP CANTHRORESCANTHRORE AND EDIBLE HERBIVORESHERBIVORE AND ASSUME THAT THE

SMALL FLY WILL AUTOMATICALLY BE TAKEN CARE IL THISTHI SEEMSSEEM TO ME BLITHE

ASSUMPTION GIVEN THAT THE LARGE THINGSTHING EAT THE SMALL THINGSTHING AND THE ALTERED

HABITAT IN THE SURROUNDING AREA FAVORSFAVOR WIDE VARIETY OF PREDATORSPREDATOR AND

COMPETITORSCOMPETITOR THAT THE SPECIESSPECIE HAVE AVOIDED IN THE PAST BY AVOIDING THE

EDGESEDGE WHEN EDGESEDGE ARE FREQUENT AND SMALL PREDATION BY SUCCESSIONAL

PREDATORSPREDATOR AND TQITI BY EDGE SPECIESSPECIE MAY WELL OUTWEIGH THE MINIMUM
REQUIREMENTSREQUIREMENT FOR SUITABLE HABITAT AS VARIABLESVARIABLE INFLUENCING VQI OF INTERIOR

SPECIESSPECIE

OF THISTHI DISCUSSION OF CONSERVATION BIOLOGY THEORY AND REA1
CONSERVATION OF BIOLOGICAL DIVERSITY IS IN SUPPED OF MY OPINION THAT THE

CONSERVATION STRATEGY PROPOSED BY THESE DOCUMENTSDOCUMENT IS NOT THE BEST SFRATE
SUGGEST THAT THE PROPOSED HCASHCA ARE TOO FLNE IN IONH AND THAT THE

SPOTTED OWL PLAN IS NOT GOOD MODEL FOR THE TONGASSTONGAS NATIONAL FOREST SUGGEST
THAT FEWER BUT MUCH LARGER UCASUCA THAT WILL SUPPORT CONTINUOUSCONTINUOU POPULATIONSPOPULATION IS

BETTER SFRATE AND WILL INVOLVE FEWER LONGTERM RISKSRISK

WHAT ARE THESE ADVANTAGESADVANTAGE FIRST WILL SOLVE MANY OF THE PROBLEMSPROBLEM OF

SMALL POPULATIONSPOPULATION SUBJECT TO LH THUSTHU IQLH IS IS NOT

NEARLY SO LQLQ AND THSPERSERSTHSPERSER NEED NOT RUN GAUNTLET OF CROSSING UNFAVORABLE

HABITAT OR MOVING THROUGH CONIDOR SECOND EDGE EFFECTSEFFECT ARE THEREBY

AMELIORATING THE IMPACT OF SUCCESSIONAL SPECIESSPECIE ON INTERIOR SPECIESSPECIE WIND THROW

PROBLEMSPROBLEM ANOTHER EDGE EFFECT WILL BE LESSLES ON FEW 1A VERSUSVERSU MANY SMALL

RESERVESRESERVE THIRD LARGE POPULATION SIZESSIZE SOLVE MOST OF THE GENETICSGENETIC PROBKMT LARGE

POPULATIONSPOPULATION CONTAIN MOST OF THE DIVERSITY AVOID INGH DEPRESSION AND DRIFT

AND MAINTAIN THE JCH STRUCTURE THE DISPERSAL NECESSARY TO MAINTAIN

FRAGMENTED IONH BY LZINGH EXTINCT PATCHESPATCHE AND INGH SINK

PATCHESPATCHE FAVORSFAVOR SWAMPING OF DERNE STRUETH ON THE THE ISLANDSISLAND MAY
WED MAINTAIN DEMESDEME BY BEING BARRIERSBARRIER OR FILTERSFILTER TO IS AND THISTHI IS NOT AN
ISSUE THE ZOOGEOGRAPHY OF THE AREA SEEMSSEEM TO SUPPORT THISTHI VIEW BUT IF NOT IT IS
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GOOD TO REMEMBER THAT DISTANT OUTBREEDING HAS OWN CONSEQUENCESCONSEQUENCE ANDAV LONG DISTANCE DISPERSAL MAY HAVE UNANTICIPATED GENETIC CONSEQUENCESCONSEQUENCE
LDSQ 1982 TEMPLETON THISTHI FACTOR IS BEING TAKEN INTO ACCOUNT IN

CONSERVATION PLANNING OF THE COC WOODPECKER ET 1992
CURRENT MODELSMODEL SUGGEST THAT SPECIESSPECIE IN SMALL POPULATIONSPOPULATION REQUIRE ONE OR TWO

IMMIGRANTSIMMIGRANT PER GENERATION TO MAINTAIN DIVERSAY 1983 LACY 1987

IN THE WORST CASE SCENARIO IF THE STRATE FAILSFAIL THE HUMAN INTRUSION

REQUIRED TO PERPETUATE GENETIC DIVERSITY MUCH LESSLES IN THE FEW LARGE HCA CASESCASE
IF SPECIESSPECIE TH DISPERSE ARTIFICIALLY MOVING ANIMALSANIMAL BETWEEN MANY
SMALL HCASHCA WILL BE AN ENORMOUSENORMOU CHECKER GAME IT MAY SEEM THAT MONITORING CAN

KEEP UP WITH THE PROBLEM OR THAT BUDGETSBUDGET WILL BE AVAILABLE TO DO LL OF THE

AROUND OF POPULATIONSPOPULATION DOUBT IT ORFLY FEW MOVESMOVE WILL SUFFICE IN THE FEW LARGE

STRATEGIESSTRATEGIE THE SAME WONYD BE TRUE OF DEMOGRAPHIC AND

DISCOVERING THE THROUGH MONITORING WOULD BE EASIER AND LESSLES COSTLY NO

SPECIFICSSPECIFIC HAVE BEEN PRESENTED ABOUT EXACTLY HOW ONE MONITORSMONITOR THE LARGE ARRAY OF

DISPERSED HCASHCA

THE CHARGE TO THE HABITAT PLANNING TEAM ON THE TONGASSTONGAS STATESSTATE THAT WILDLIFE

POPULATIONSPOPULATION SHOULD BE OVER THE NATIONAL FOREST THISTHI DOESDOE NOT

SEEM TO ME TO NH EVENLY DISTRIBUTED ONE COULD ARGUE THAT SEVERAL LARGE

SPOTTED INTO AREASAREA NOT PRESENTLY PROTECTED BY LARGE WILDERNESSWILDERNES AND OTHERIT LANDSLAND COULD BE CONSIDERED FQ BY PLACING THESE IN

CONJUNCTION WITH EXISTING SMALL RESTRICTED AREASAREA COLOR IQ THESE HCASHCA
COULD BE MADE EVEN LARGER AND BY PLACEMENT INGH TO ISLAND OR CLOSELY

ADJACENT LAN TO AREASAREA SEPARATED BY WIDE DISPERSAL BARRIERSBARRIER

PROBLEMSPROBLEM AND MINIMAL DISPERSAL COULD BE ADDRESSED

ASSUME FOR SAKE OF DISCUSSION THAT THE CURRENT TIMBER HARVEST

CONSTRAINTSCONSTRAINT OF SMALL EVENLY DISTRIBUTED PROPOSED THE PLAN IS APPLIED TO

LARGE HCASHCA TIMBER HARVEST IS REDUCED BY ABOUT 22 BY THE PROPOSED LARGE AND

MEDIUM AND THISTHI PLUSPLU THE SMALL HCASHCA SHOULD COME TO AROUND WHILE

IZEH THAT TIMBER VOLUME BOARD LH TSN ILY TRANSLATED INTO LAND ANT THISTHI

SUGGESTSSUGGEST THAT AROUND ONEQUARTER OF THE PROJECT AREA LDH BE DEDICATED TO LARGE

WITH NO GREATER IMPACT ON TIMBER HARVEST LYH THE NEED IS IN THE

SOUTHERN ISLANDSISLAND WHERE LDE AND WITHDRAWN AREASAREA ARE SMALL OR ABSENT

THE FOREGOING IONSH ARE THEORETICAL AND LH ARGUMENTSARGUMENT FOR

MANAGEMENT STRATEGY WITH FEWER LARGE RESERVESRESERVE MORE TELLING IS THAT THE FOREST

PLAN APPENDIX AND THE SH OWN ANALYSISANALYSI PROPOSED SHOW THAT

THE CURRENT PROPOSED STRATE NOT AS GOOD AS FEW LARGE BOTH THE

IXH AND THE CONSERVATION STRATEGY POINT TO THE SAME CONCLUSION

ALTHOUGH ARRIVING THERE BY DIFFERENT MEANSMEAN BY EFFECTSEFFECT ANALYSISANALYSI THE

AREASAREA OF GREAT RISK 15 ARE THOSE ECOLOGICAL PROVINCESPROVINCE THAT FALL IN THE

SOUTHERN ISLANDSISLAND AREA FIGURE ON 12 AND OVER PROJECTIONSPROJECTION OF 150 YEARSYEAR FOR

PLAN THESE PROVINCESPROVINCE HAVING LOWEST VALUESVALUE ON BOTH AXESAXE FOR TWO MEASURESMEASURE OF
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RISK FIGURE THISTHI SANTE AREA FIG 47 MAPSMAP PAGE 83
SHOWSSHOW PROGRESSIVE WHITENING LOW PROBABILITY OF MAINTAINING VIABLE

POPULATIONSPOPULATION OVER TIME AND BY 150 YEARSYEAR 2140 IS ALL WHITE

IT IS OBVIOUSOBVIOU THAT THE AREASAREA THAT REMAIN BLACK BY 2140 ARE HIGHLY ASSOCIATED

WITH LARGE WILDERNESSWILDERNES AND WITHDRAWN DOESWT THISTHI SUGGEST THAT SMALL

DISPERSED ARE NOT AS USEFUL AS FEWER LARGE UCASUCA PERHAPSPERHAP EVEN COUPLE OF

VERY LARGE RESERVESRESERVE

MY ANALYSISANALYSI IS CRUDE BECAUSE OF THE SHORT TIME AND SWUTMARY MATERIALSMATERIAL

HAD TO WORK WITH BELIEVE THAT BOTH THEORY AND THE

ANALYSISANALYSI SUGGEST THAT THE COMPETING STRATEGY OF FEWER LARGE RESERVESRESERVE IN THE

SOUTHERN ISLANDSISLAND NEEDSNEED TO BE EXPLORED IQL THAT OPTION IS IT CANNOT

SAFELY BE CONCLUDED THAT THE PRESENT STRATEGY IS THE BEST ONE LABLE GIVEN

EQUAL IMPACTSIMPACT ON TIMBER HARVEST

SPECIESSPECIE REVIEW AT THE SITKA BLACKTAILED DEER

THE AMOUNT AND QUALITY OF RESEARCH ON THE BLACKTAILED DEER ON THE

TONGASSTONGAS LONA FOREST IS HIGHER THAI HR PROBABLY ANY OTHER SPECIESSPECIE
CONSIDERED ONE CANNOT BUT BE BY THISTHI BODY OF WORK PRODUCED BY
SUCCESSION OF OUTSTANDING IS FURTHER UNUSUAL IN THE AMOUNT OF DATA

THAT HAS BEEN PUBLISHED TOP QUAHTY PEERREVIEWED JOURNALSJOURNAL IN MANY WAYSWAY THE

LT TAILE DEER IS MODEL OF HOW RESEARCH AND OTHER SHOULD

SUPPORT AND IQL MANAGEMENT PLANNING THERE ARE FEW UNKNOWNSUNKNOWN ABOUT THE

BASIC BIOLOGY AND OLO OF IU LESQH THE MAJOR PROBLEM IS ESTIMATION

OF SHIFTSSHIFT IN PARAMETERSPARAMETER OVER SPACE AND TIME AM THESE MUST BE EXTRAPOLATED FROM

THE AREASAREA AND CIRCUMSTANCESCIRCUMSTANCE WHERE THEY WERE IR COY RNEASURECL

GIVEN THE AVAILABILITY OF GOOD DATA IT IS NOT SURPRISING THAT THE

TAILE DEER MODEL IN MY OPINION IS THE STRONGEST AMONG SPECIESSPECIE WITH

BROAD HABITAT IN TENTSTENT OF THE PRIMARY GOAL OF VIABILITY OFLA
DEER OVER THE LONG TERM DO NOT HAVE GREAT CONCERNSCONCERN IN TERMSTERM OF THE SECONDARY

GOAL OF SAFTSF3 THE DEMANDSDEMAND OF HUQ CONTINGENT HAVE MORE

SERIOUSSERIOU DOUBTSDOUBT ALSO THINK THAT CARRYING CAPACITY FOR WOLVESWOLVE WILL VEIY LIKELY BE

IMPACTED OVER THE 150 YEAR PERIOD

MY NRST SET OF COMMENTSCOMMENT IS DIRECTED AT THAT LE HAVE BEEN

CONSIDERED BUT NOT PRESENTED IN ENOUGH DETAIL FOR THE OUTSIDER TO EVALUATE THE

USE OF HUNTING IF TQI AND PELLET COUNTSCOUNT TO HS1 MODEL AXE

DIFFICULT TO EVALUATE BECAUSE NO SPECIFICSSPECIFIC ON THEIR OR OTHER THAN THE

GROSSGROS OUTCOME ARE PRESENTED AS AN ASIDE NOTE THAT THE LOGICAL PROBLEM OF

IFE AN FIST MODEL BY EMPIRICAL DATA DISCUSSED IN SECTION BUT ID
TREAT THE PROBLEM AS THE GOAL WAS TO OBTAIN CONCURRENCE AS THE AUTHORSAUTHOR SEEM

TO
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THE STRENGTH OF THE VERIFICATION IN TABLE DEPENDSDEPEND ON THE ERROR BARSBAR FOR THE

PELLET GROUP COUNTSCOUNT DON HAVE KIRCHOFF AND IR 989 AT MY BUT

THE ERROR IN MOST PELLET GROUP COUNTSCOUNT IS ENORMOUSENORMOU WHAT WAS THE SAMPLING

SCHEME AND WHAT WERE THE SAMPLE SIZESSIZE WHERE DID THE AVERAGE HABITAT

CAPABILITY FOR HAWK INLET IN TABLE INE FROM WHY IS DIFFERENT 323 VERSUSVERSU

33 JM9 FROM THE VALUE FOR THE TOTAL HABITAT GIVEN TH TABLE

THINK THE TEXT MUST CLEARLY STATE THAT AN AGREEMENT OF RATIOSRATIO FOR PELLET

GROUPSGROUP AND AVERAGE HABITAT CAPABILITY IN NO WAY VERIFIESVERIFIE THE NUMBER OF 2SQ
THE RATIO THE RATIO NOW HAS DIFFERENCE 72 VS ERROR IN PELLET

COUNTSCOUNT WERE INTRODUCED HOW WOULD THE RELIABILITY OF THE RATIOSRATIO CHANGE HOW BIG

WOULD THE DIFFERENCE HAVE TO BE TO REJECT THE VERIFICATION

THE POMT OF THESE QUESTIONSQUESTION IS NOT TO DISCREDIT THE NA ON THE FACE OF

IT THE RESULTSRESULT LOOK QUITE ENCOURAGING NEVERTHELESSNEVERTHELES THE PURPOSE OF IONH IS

NOT TO PROVE THAT THE MODEL IS GOOD BUT RATHER TEST WHETHER IT IS THE

ANALYSISANALYSI SHOULD BE CARRIED FURTHER TO SHOW WHETHER THE RESULT IS GOOD BECAUSE THE

MODEL IS WORKING OR ARE WE ARE DELUDING OURSELVESOURSELVE BECAUSE THE POWER TO

REJECT IS SO LOW

THE SENSITIVITY ANALYSISANALYSI RESULTSRESULT IN TABLE ARE INTERESTING THE

CONSIDERATION SHOULD GO BEYOND THE RELATIVE IMPORTANCE RANKING THERE ARE TWO

VERY DIFFERENT SETSSET OF VARIABLESVARIABLE HERE ONE SET DETERMINESDETERMINE THE AMOUNT OF SUITABLE

HABITAT THESE INCLUDE SUCCESSIONAL STAGE ELEVATION OVERSTORY SPECIESSPECIE ASPECT

VOLUME CLASSCLAS AND RIPARLAN HABITAT SOME ARE FIXED ELEVATION ASPECT AND

WHEREASWHEREA THE REST ARE VARIABLESVARIABLE THAT WILL SHIFT WITH CHANGING
THESE VARIABLESVARIABLE CAUSESCAUSE SHIFTSSHIFT IN TOTAL NUMBER OF ANIMALSANIMAL BUT NOT DYNAMICSDYNAMIC SO

LONG AS MINIMUM VIABLE POPULATION SIZESSIZE ARE MAINTAINED IN MANY THESE

ARE TERM SLOW PROCESSESPROCESSE

SNOWFALL AND BY CONTRAST ARE SHORTTIME VARIABLESVARIABLE AND VERY

MUCH INFLUENCE THE YEARH DYNAMICSDYNAMIC OF DEER ALTHOUGH THE OTHER LES
BE EXPECTED TO LOWER THE NUMBER OF DEER OVER TIME THESE TWO ARE LIKELY TO SET

UP OSCZLKTIONSOSCZLKTION OVER SHORT PERIODSPERIOD OF TIME THAT PREDATOR SENSITIVITY IS LOW IN THE

RANKING MAY BE VERY MISLEADING FIRST 20 REDUCTION OF DEER IS NOT

INSIGNIFICANT INDEED IF THE CRUDE ESTIMATION OF MULE DEER PRODUCTIVITY CURVE

SUGGESTED 1987 IS AT ALL LQIC 20 REDUCTION NEARLY AT

STABILITY COULD NOT BE CONSISTENTLY SUSTAINED IN AN OSCILLATING SYSTEM
SECOND THE FRAGMENTATION OF THE HABITAT BY LOGGING MAY MAKE DEER MORE

VULNERABLE TO PREDATORSPREDATOR OR HUNTERSHUNTER BECAUSE THEY WOULD BE CONCENTRATED FEWER

APPROPRIATE WINTERING AREASAREA PARTICULARLY IN HEAVY LQLH FINALLY

AND PREDATION ARE NOT AND DEER PREDATION WOLVESWOLVE

INCREASESINCREASE WITH SNOW DEPTH ET 1Q
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THINK IQL TENDENCIESTENDENCIE THE DEERWOLF SYSTEM WILL BE INCREASED

UNDER FOREST FRAGMENTATION AND ITSH MAY WELL BE CONSCON EQUEN CE

CERTAINLY 20 KILL BY WOLVESWOLVE AND HIGH HUMAN HUNTING KILL ARE LIABLE TO RESULTOVER
REALIZE THAT THESE CONSIDERATIONSCONSIDERATION GO WELL BEYOND THE LIMITSLIMIT OF IS

BUT THAT IS ANOTHER POINT WISH TO MODELSMODEL ARE INTENDED FOR CASESCASE IN

WHICH FEW DATA ARE AVAILABLE BUT SHOULD THE LYSI BE LIMITED TO USI MODELSMODEL
IN CASESCASE WHERE LOT IS KNOWN SUCH AS FOR TAILE SUGGEST NOT AND

THAT SOME ANALYSISANALYSI OF THE IMPACTSIMPACT OF LH AND PREDATION

AS WELL AS HUNTING SHOULD BE THE ANALYSISANALYSI

OTHER THINGSTHING SHOULD BE CONSIDERED AS WELL THE MODEL REPRESENTSREPRESENT AN

AVENGE FOR THE WHOLE NATIONAL WHEREASWHEREA THE FEW SNOWFALL DATA SHOW CLEAR

CFLNE FROM DEEPER IN THE NORTH TO SHALLOWER IN THE SOUTH TABLE ARE

THERE PATTERNSPATTERN IN SNOWFALL OVER YEARSYEAR MANY PRECIPITATION PATTERNSPATTERN THOUGHT TO BE

RANDOM ARE SHOWING UP AS NOT TO BE SO WITH MORE DETAILED SERI 1YS
AND BETTER UNDERSTANDING OF THE GLOBAL CLIMATE ENGINE VARIANCE IN WINTER

SEASON PATTERNSPATTERN SHOULD ALSO BE EXAMINED FOR MODELSMODEL CONSIDERING WINTER

RANGE LY AND EXCLUDING SUMMER AND INTERMEDIATE RANGE MAKESMAKE SENSE BUT FOR

MORE DETAILED ANALYSISANALYSI INE WORK RAG AGO SHOWED THAT SOME ISLANDSISLAND ARE

LACKING IN SUMMER RANGE

REALIZE THAT THESE TOPICSTOPIC WERE DISCUSSED AND MODELED TO SOME EXTENT IN

THE ISQH SUPPOSE THAT MY MAIN CONCERN IS THAT DETERMINISTIC MODEL

CANNOT ADEQUATELY ADDRESSADDRES FACTORSFACTOR THAT IEEH FQL BEHAVIOR AND THE

MEAN VALUESVALUE FOR ACRE AREA MASKSMASK AN ENORMOUSENORMOU AMOUNT OF VARIATION

ONLY SOME OF WHICH IS TH THE HSI MODEL

COMPREHENSIVE RECOMMENDATIONSRECOMMENDATION FOR THE FUTUREIQ AND CONCEPTUAL CONSIDERATIONSCONSIDERATION

BELIEVE THAT QH LARGER RESERVESRESERVE THE SOUTHERN ISLANDSISLAND NEED TO BE

LUAT AS AN ALTERNATIVE TO THE MANY SMALLER HCASHCA SPREAD MORE EVENLY OVER

THE TONGASSTONGAS AS IS THE PRESENT PROPOSAL THINK THE SPOTTED OWL CASE HAS

INORDINATELY INFLUENCED THE APPROACH AND THAT THE INCORPORATION OF CONSERVATION

BIOLOGY HAS BEEN SKEWED DO NOT AGREE THAT ACCEPTING THE

MINIMUM VIABLE POPULATION OF WILDLIFE WITH THE MINIMUM REDUCTION OF TIMBER

HARVEST SHOULD BE THE GOAL OF THE PROGRAM THE GOALSGOAL DH BE RECAST

LQLYH SOUND AND SUSTAINABLE WAYSWAY AND THEN THE APPROPRIATE LSH OF

UMBER HARVEST AND WILDLIFE HABITAT PROTECTION LVE AT

CC REVTEW 120

1OO 12826



442 PROGRAM OF RESEARCH

THE PLANNING PROCESSPROCES IS MOVING FBIWARD TOO FAST TO EXPECT THAT DETAILED

BIOLOGICAL RESEARCH CAN BE COMPLETED IN THUE TO SUCH COMPLEX PLAN IN

SUCH COMPLEX ENVIRONMENT THE ARGUMENT FOR LESSER STANDARDSSTANDARD ANTI GREATERLONH OF EXPERT JUDGMENT AS ADVOCATED IN THESE DOCUMENTSDOCUMENT MAY BELEH BUT IT IS PRUDENT TQ RECOGRNZE THAT SUCH MODELSMODEL HAVE WEAK PREDICTIVE

POWER AND THAT IT IS IT TO HAVE GOOD RQING AS THE PLAN PUT PLACE

TO DISCOVER MISTAKESMISTAKE EARLY WHILE THEY LLH CAN BE RECTIFIED

PROGRAM OF MONITORING

RECOMMEND THAT RESEARCH EFFORT BE CONCENTRATED ON DEVELOPMENT OF

MONITORING PROGRAMSPROGRAM THAT ARE ACCURATE AND RELIABLE THESE SHOULD MEET THE

IDAR OF SCIENTIFIC RESEARCH THEY SHOULD BE BASED ON SOUND SAMPLING

DESIGNSDESIGN BE EXPRESSED AS MEAN AND AND BE APPLIED ON SCALE

APPROPRIATE TO THE MANAGEMENT ACTIVITIESACTIVITIE SOME SCHEMESSCHEME MAY BE APPROPRIATE FOR

SEVERAL OR MANY SPECIESSPECIE WHEREASWHEREA OTHER SPECIESSPECIE MAY SPECIFIC MONITORING

PROGRAMSPROGRAM IN THOSE INEVITABLE CASESCASE IN WHICH THE MONITORING PROGRAM PROVESPROVE

IENTH AND CHANGESCHANGE ARE MADE BOTH OLD AND NEW PROGRAMSPROGRAM NEED TO BE

CONDUCTED SIMULTANEOUSLY UNTIL THE RESULTSRESULT CAN BE EQUATED UNLESSUNLES THE OLD

SCHEME IS TOTALLY WITHOUT VALUE ITOR SHOULD BE SUFFICIENT TO MEASURE

20 POPULATION CHANGE WITH 010 PROBABILITY FOR TE SPECIESSPECIE OR OTHER SPECIESSPECIE
AT LCAL LOW RESEARCH SHOULD BE AT MUCH GREATER MTENSTTY THAN THAT

ASSOCIATED WITH MONITORING

COMPREHENSIVE RECOMMENDATIONSRECOMMENDATION FOR THE FUTURE FOR SITKA BLACKTAILED

DEER

PHILOSOPHICAL AND CONCCPTUAI CONSIDERATIONSCONSIDERATION

THINK IT WOUJD BE USEFUL TO DO MODELING BEYOND 4S1 SH FOR THISTHI

SPECIESSPECIE BECAUSE SUCH MODELING CAN BE DONE WITHOUT LONAI DATA IF THE

PROPOSED HCA STRATE ADOPTED AND EARNED OUT TO 2140 THINK THAT IQI
PROBLEMSPROBLEM WILL BE EXTREME AND THE HOPE OF MAZNTARNING DEER POPULATIONSPOPULATION OF

SUFFICIENT SIZE TO WOLVESWOLVE AND ISE DEER HUNTERSHUNTER IS WISHFUL DO NOT

INK THAT DETERMINISTIC MODEL CART ADEQUATELY EVALUATE THESE PROBLEMSPROBLEM

PROGRAM OF RESEARCH

THE NEED FOR GENERAL BIOLOGICAL RESEARCH FAR GREATER FOR OTHER SPEAESSPEAE FOR

WHICH LITTLE IS KNOWN THAN FOR DEER HOWEVER UNLESSUNLES DETAILED DATA ON THE PELLET
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GROUP SURVEYSSURVEY SHOW THEM TO BE FAR MORE SUCCESSFUL THAN THEY HAVE BEEN IN OTHER

THE NEED FOR RESEARCH ON AN EFFECTIVE MONITORING SYSTEM IS REQUIRED

PROGRAM OF MONITORING

MONITORING DEER IN HEAVY COVER ENVIRONMENTSENVIRONMENT HAS BEEN MOST DIFFICULT

PROBLEM PERHAPSPERHAP PELLET GROUP COUNTSCOUNT WILL TURN OUT TO BE THE BEST THAT CAN BE

DONE WITH THE FUNDSFUND AND MANPOWER AVAILABLE AERIAL INFRARED THENNOSTHENNO CANNING
WITH THE NEWEST GENERATION OF SCANNERSSCANNER WOULD SEEM INGH AND AT LEAST WORTH

SOME

OTHER COMMENTSCOMMENT

NONE
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TONGASSTONGAS NATIONAL FOREST

LAND MANA GEM PLAN

ICH REVIEW

BY

JERRY INIR OF FISHERIESFISHERIE WUDLIFE RANGE SOUTHERN REGION
USDA FOREST SERVICE

BACKGROUND

AM NOT SCIENTIST AND WILL NOT APPROACH THISTHI REVIEW FROM THE STANDPOINT

OF WITH PARTICULAR EXPERTISE ONE OR MORE GIVEN SPEC1ESSPEC1E NOR ANY

SPECIFIC GU PARTICULAR TO THE IN FACT WILL HAVE NO COMMENTSCOMMENT ON

THE HABITAT CAPABILITY MODELSMODEL EXCEPT TO SAY THAT THEY APPEAR TO BE THOROUGHLY

CONSTRUCTED AND THE STRUCTURED PROCESSPROCES FOR DEVELOPMENT OF THE MODELSMODEL IS

EXCELLENT AND SHOULD BE COMPLETED MY EXPERTISE IS MORE IN THE REALM OF THE

INTEGRATION OF SCIENCE LOGYH AND POLICY AND THE APPLICATION OF SUCH TO

MANAGEMENT PROBLEMSPROBLEM AND PROGRAMSPROGRAM

AM GREATLY ENCOURAGED WITH THE EMPHASISEMPHASI THE FOREST SERVICE IS PLACING ON

ECOSYSTEM MANAGEMENT AND AM PERSONALLY DOING IYTH CAN TO

LONALIZE IT WITHIN THE AGENCY BELIEVE THAT ECOSYSTEM MANAGEMENT IS VERY

SIMPLE IN CONCEPT BUT IS EXTREMELY DIFFICULT TO APPLY ESPECLAILY MULTIPLE USE

ENVIRONMENT THE CONCEPT GOESGOE BACK TO AIDO SH ORIGINAL THOUGHTSTHOUGHT OF SAVING

ALL THE PARTSPART AND PIECESPIECE AND ALLOWING THEIR INTERACTIVE PROCESSESPROCESSE TO FUNCTION THE

APPLICATION OF SUCH CONCEPT REQUIRESREQUIRE TREMENDOUSTREMENDOU KNOWLEDGE OF THOSE PARTSPART
PIECESPIECE AND PROCESSESPROCESSE KNOWLEDGE WE PRESENTLY DO NOT HAVE AND PROBABLY NEVER

LL THILY POSSESSPOSSES THE TRAIN DOESNT STOP PEOPLE ARE PART OF THE EQUATION AND

WE MUST DO THE BEST WE CAN TO APPLY THE KNOWLEDGE WE PRESENTLY HAVE GAIN NEW

KNOWLEDGE AND PRACTICE ADAPTIVE MANAGEMENT ALONG THE WAY

AS AN HAVE DEALT WITH NUMEROUSNUMEROU TECHNICAL AND POLICY

ISSUESISSUE CONCERNTHG MULTIPLEUSE LAND MANAGEMENT PERHAPSPERHAP THE GREATEST OF THESE

HAS BEEN MY STAFFSSTAFF RECENT COMPLETION OF DRAFT ENVIRONMENTAL IMPACT

STATEMENT FOR THE MANAGEMENT OF THE REDCOCKADED WOODPECKER AND ITS HABITAT

ON NATIONAL FORESTSFOREST IN THE SOUTHERN REGION SPITE OF THE SINGLE SPECIESSPECIE
INFERENCE IN THE THISTHI DOCUMENT IS AN EXCELLENT EXAMPLE OF AN ECOLOGICAL

APPROACH TO RESTORING THE ECOSYSTEMSECOSYSTEM ON IL ACRESACRE OF NATIONAL FOREST LAND

FOR ALL OF THE SPECIESSPECIE OCCURRING IT
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LVEH REVIEW

STRATEGY

APPROACHED THE REVIEW OF PROPOSED STRATEGY FOR MAINTAININGIS VIABLE POPULATIONSPOPULATION OF TQT ASSOCIATED WITH LD FORESTSFOREST

SOUTHEAST FROM THE STANDPOINT OF PROCESSPROCES TRIED TO PLACE MYSELF IN THE

SHOESSHOE OF IFFIE OFFICER IN ALASKA TRYING TO EVALUATE THE SUFFICIENCY OF THISTHI

DOCUMENT ALONG WITH THE HABITAT CAPABILITY MODELSMODEL AND THE VIABILITY RISK

ASSESSMENT TO LYH INFLUENCE OR CONTROL THE SELECTION OF TONGASSTONGAS LAND

MANAGEMENT PLAN ALTERNATIVE

IN ORDER TO HAVE STRONG WILDLIFE AND FISHERIESFISHERIE PROGRAM THAT ADDRESSESADDRESSE THE

TRADITIONAL VALUESVALUE IN WILDLIFE AND FISH MANAGEMENT FOR THE ENJOYMENT OF THE

AMERICAN PUBLIC AS WELL AS THE CONSERVATION OF THE VARIETY OF MAUVE

HABITATSHABITAT AND SPECIESSPECIE FOREST PLAN MUST DO THE FOLLOWING

IDENTIFY THE COMPONENTSCOMPONENT OF THE LQ AND FISH RESOURCESRESOURCE THAT WILL

BE EMPHASIZED IN PLANNING THESE COMPONENTSCOMPONENT WILL BE THE

MANAGEMENT INDICATORSINDICATOR

DEVELOP DESIRED FUTURE CONDITION DFC STATEMENTSSTATEMENT THAT HAVE

MEANINGFUL DESCRIPTIONSDESCRIPTION OF WILDLIFE AND FISH RESOURCESRESOURCE AND

DEVELOP WILDLIFE AND FISH GOALSGOAL THAT DESCRIBE IN BROAD TERMSTERM WHAT

FOREST WANTSWANT TO ACCOMPLISH TO MEET THE

DEVELOP IQF WILDLIFE AND FISH OBJECTIVESOBJECTIVE THAT DESCRIBE THE SPECIFLETENU AND TERM DESIRED AND FISH OUTCOMESOUTCOME THAT ARE

NEEDED TO ACHIEVE THE GOALSGOAL AND

IGN WILDLIFE AND FISH STANDARDSSTANDARD AND GUIDELINESGUIDELINE TO MOVE

THE FOREST TOWARD THE DFC AND TO ACHIEVE THE WLF OBJECTIVET

DEVELOP WILDLIFE AND FISH NGH AND EVALUATION PROGNM TO

DETERMME THE SUCCESSSUCCES IN ACHIEVING THE GOALSGOAL AND OBJECTIVESOBJECTIVE
AND HOW WELL THE TSS ARE BEING IMPLEMENTED

ALTHOUGH THE ABOVE POINTSPOINT RELATE TO THE LH FOREST PLANING PROCESSPROCES HAVE

REVIEWED THE PROPOSED STRATEV WITH THEM IN MIND

KNOW THAT THE PROPOSED STRATED DEALSDEAL ONLY WITH WILDLIFE SPECIESSPECIE
ASSOCIATED WITH OLD SINCE IS STATED THAT THE VAST MAJORITY RE
FOREST LAND IN SOTTHEAST ALASKA IS CLASSIFIED AS OLTHGROWTH MAY BE THAT THE

PROPOSED STRATEGY COMPLETELY IUESH ALL COMPONENTSCOMPONENT OF THAT WILL BE

EMPHASIZED IN PLANNING IT AM CURIOUSCURIOU AS TO WHETHER THISTHI IS THE SITUATION OR ARE
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THERE SOME OF THE 356 SPECIESSPECIE 13 OCCURRING IN SE ALASKA WHICH ARE NOT

ASSOCIATED WITH 1D AND FOR WHICH THERE MAY BE IA CONCERNSCONCERN IF

ASSUME THESE HAVE BEEN IDENTIFIED IN THE NEVERTHELESSNEVERTHELES THE PROPOSED

STRATETR SEEMSSEEM TO HAVE PROVIDED RIGOROUSRIGOROU PROCESSPROCES TO LDENTFL WHICH OLDGROWTH

ASSOCIATED SPECIESSPECIE WILL BE MANAGEMENT OF PART OF THISTHI

PROCESSPROCES OF SELECTING MANAGEMENT INDICATORSINDICATOR IS TO CONDUCT RISK ANALYSISANALYSI FOR THE

SPECIESSPECIE INGH THE PLANNING AREA THISTHI HAS BEEN DONE AND WILL COMMENT

ON THE RISK ANALYSISANALYSI LATER IN THISTHI REVIEW

THE DESIRED UT CONDITION STATEMENT FOR WILDLIFE RESOURCESRESOURCE FOREST

FIRNCTION AND SHOULD INCLUDE FOREST LANDSCAPE DESCRIPTIONSDESCRIPTION OF THE

DESIRED TQIESH AND THE ASSOCIATED WILDLIFE AND PLANTSPLANT THAT WILL BE

FOUND THERE THE PROPOSED STRATE PROVIDESPROVIDE STRONG BASISBASI FOR ONE DESIRED

FUTURE THE PROPOSED NETWORK OF HABITAT IONH AREASAREA

ALONG WITH THEIR STANDARDSSTANDARD AND GUIDELINESGUIDELINE APPEAR TO BE RIGOROUSLY ANALYZED AND

OFFER ONE EXCELLENT CANNOT BELIEVE HOWEVER THAT THESE PARTICULAR LINESLINE

ON THE MAP ARE THE ONLY IOQN THERE MUST BE OTHER EQUALLY EFFECTIVE ONESONE

THE EMPHASISEMPHASI BOTH THE PROPOSED STRATEGY AND THE VIABILITY RISK

ASSESSMENT ON ADAPTIVE MANAGEMENT AS NEW KNOWLEDGE IS GAINED IS EXCELLENT

THE REGION AND STATION SHOULD MUTUALLY DECIDE ON RESEARCH PRIORITIESPRIORITIE IF THISTHI HAS

NOT ALREADY BEEN DONE THE IJ SHOULD SUBSEQUENTLY BE AMENDED AS NECESSARY

TO INCORPORATE SUCH NEW RESEARCH LON
THESE THREE DOCUMENTSDOCUMENT UNDER REVIEW CERTAINLY PROVIDE STRONG BASISBASI FOR

THE DEVELOPMENT OF GOALSGOAL OBJECTIVESOBJECTIVE AND STANDARDSSTANDARD ARID GUIDELINESGUIDELINE FOR OLDGROWTH

IN FACT STANDARDSSTANDARD AND GUIDELINESGUIDELINE ARE PRESENTSPRESENT FOR EACH OF THE

GROWTH MANAGEMENT INDICATOR SPECIESSPECIE AND THESE HAVE BEEN COMBINED ONE

SET OF FORESTWIDE STANDARDSSTANDARD AND GUIDESGUIDE SOME OF THESE STANDARDSSTANDARD AND GUIDESGUIDE ARE

BASED UPON ADMITTEDLY PRESUMING THAT THE IS

THE BEST THE OTHER TECHNICAL REVIEWERSREVIEWER OF THESE DRAFTSDRAFT WILL HELP

DETERMINE IF THE BEST AVAILABLE IONH WAS USED

AS MANAGER 71 WOULD NOT BE COMFORTABLE WITH THE LACK OF SPECIFICITY IN

MOST OF THE INDIVIDUAL SPECIESSPECIE MONITORING RECOMTNENDTIONSRECOMTNENDTION ALSO MONITORING

RECOMMENDATIONSRECOMMENDATION WERE NOT PRESENTED FOR SEVERAL SPECIESSPECIE HOWEVER

THAT THE RECOMMENDATIONSRECOMMENDATION MAY BE THE BEST THAT CAN BE DONE WITH THE CURRENT

KNOWLEDGE THE TECHNICAL RENEWERSRENEWER SHOULD HELP DETENNINE THISTHI

VIABILITY RISK ASSESSMENT

THE VIABILITY RISK ASSESSMENT VERY LOGICALLY AND CLEARLY REVIEWED THE SPECIESSPECIE

PRESENT IN THE PLANNING AREA AND PROPERLY CATEGORIZED THEM TO ARNVE AT THE

MANAGEMENT INDICATOR SPECIESSPECIE FOR WHICH THERE MAY BE CONCERN FOR VIABILITY
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THE THREE ANALYSESANALYSE OF WILDLIFE POPULATION VIABILITY WERE CLEAR AND EASY TO

UNDERSTAND BY THISTHI REVIEWER WITH ONE EXCEPTION THE PINCH POINT ANALYSISANALYSI HOW
WERE THE FOUR PINCH POINTSPOINT IDENTIFIED WERE OTHER POSSIBLE PINCH POINTSPOINT IDENTIFIED

AND SUBSEQUENTLY REJECTED SIMPLE DOCUMENTATION OF THE PINCH POINT

IDENTIFICATION PROCESSPROCES WOULD BE

IONSH FOR THE FUTURE

THE STRATE SHOULD DO EITHER OF TWO THINGSTHING ONE THE

AUTHORSAUTHOR OF THE STRATE FEEL THAT THE HABITAT CONSERVATION AREASAREA ARE

BIOLOGICALLY IN CON QH THEN STRONGER JUSTIFICATION SHOULD BE PROVIDED

TWO THERE ARE BIO LEH ALTERNATIVESALTERNATIVE TO EXACTLY WHERE THE

IC LINESLINE ARE DRAWN ON THE THEN THAT IBQI SHOULD BE BUILT THE

STRENGTHEN THE SPECIESSPECIE BY SPECIESSPECIE MONITORING TECHNIQUESTECHNIQUE SO THAT THE

IMP TEAM MAY USE THEM TO ICTH LOGICAL MONITORING PROCESSPROCES FOR

THE PLAN

IDEH MORE DOCUMENTATION FOR THE PROCESSPROCES USED IN THE LA RISK

ASSESSMENT PINCH POINT ANALYSISANALYSI

FURTHER COMMENTSCOMMENT

IT OBVIOUSOBVIOU THAT TREMENDOUSTREMENDOU AMOUNT OF EXCELLENT WORK HAS GONE
THESE THREE THEIR REVIEW MAKESMAKE ME WISH WERE SUBJECT MATTER

EXPERT THE SPECIESSPECIE INVOLVED SO THAT COULD DELVE THESE MODELSMODEL BUT SINCE

NOT MUST CONTENT MYSELF WITH LOOKING AT PROCESSESPROCESSE THE DOCUMENTSDOCUMENT PROVIDE

AN EXCELLENT BASISBASI FOR CONSIDERING OLDGROWTH ASSOCIATED SPECIESSPECIE VIABILITY IN THE

TONGASSTONGAS LAND MANAGEMENT PLANNING
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TONGASSTONGAS NATIONAL FOR

LAND MANAGEMENT PLAN

SCIENTIFIC REVIEW

BY

BRUCE MCLEFLAN

WILDLIFE RESEARCH ECOLOGIST

BRITISH COLUMBIA MINISTRY OF FORESTSFOREST

BACKGROUND

REGARDING THE ECOLOGY OF GRIZZLY AND BLACK BEARSBEAR MANAGED

MY IEW IS LARGELY BASED ON RESEARCH AND GRADUATE

STUDENTSSTUDENT AND MYSELF HAVE STUDIED THE POPULATION ICSH GENERAL ECOKGY AND

BEHAVIOUR OF BLACK AND GNZZLY BEARSBEAR THE LA DRAINAGE OF BC FOR 15 YEARSYEAR
WHILE CONSIDERABLE ACTIVITY HAVE ALSO BEEN MVOLVED WITH

BEAR RESEARCH PROJECTSPROJECT IN SIX OTHER AREASAREA OF AND THE YUKON AND THESE HAVE

HELPED IV MY PERCEPTION OF BEAR ECOLOV AND MANAGEMENT IN ADDITION TO

MY OWN WORK PUBLICATIONSPUBLICATION AND WSCUSSIONSWSCUSSION WITH RICK MACE CHUCK JONKEL KEITH

IEH IN DAVE MATTSON IN KEITH SIMPSON AND TONY
ITON ROGERSROGER IN AND JOHN SCHOEN ALASKA HAVE

GREATLY INFLUENCED MY UNDERSTANDING OF BEAR ECOLOGY AND HUMAN

MY UNDERSTANDING OF THE PRINCIPLESPRINCIPLE OF CONSERVATION BIOLOGY IS PRIMARILY
BASED ON BOOKSBOOK EDITED BY AND LH AND WILCOX PLUSPLU VAXIOUSVAXIOU

PAPERSPAPER BY JJ4 DIAMOND

COMPREHENSIVE REVIEW

GENERAL FOUND THE COMBINATION THREE REPORTSREPORT TO BE ITQIV AND

SOMETIMESSOMETIME VAGUE THINK THEY SHOULD HAVE BEEN CONDENSED INTO HOWEVER

AFTER SORTING THROUGH THEM ALL ENJOYED SEEING PLAN OF APPLYING CONCEPTSCONCEPT
BEFORE THE DESPERATION STAGE OF MANAGEMENT SUCH WAS THE CASE OF THE SPOTTED

OWL CONGRATULATIONSCONGRATULATION FOR THISTHI PROACTIVE MOVE DONFT JMOW THAT ITS WISE

TO MODEL CONSERVATTON STRATEGY TQIV PRISTINE AREA AFTER VH THAT

WAS SPAWNED OUT OF DESPERATE CASE PERHAPSPERHAP DIFFERENT PHILOSOPHY ONE THAT

AVCXTDSAVCXTD FORCING ANIMALSANIMAL INTO SMALL RESERVESRESERVE IS LEH IN AN AREA SUCH AS THE
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VARIOUSVARIOU ALTERNATIVESALTERNATIVE

THE THREE SECTIONSSECTION THAT WAS GIVEN TO REVIEW SEVERAL

SUCH AS FOREST MAXIMUM POTENTIAL EFFECTSEFFECT AND

AN ALTERNATIVE PRESCRIBED BY THE INTERAGENCY COMMITTEE FEW OF THESE OPTIONSOPTION

WERE PARTIALLY BUT MANY ARE SIMPLY MENTIONED FROM TIME TO TIME

THESE ALTERNATIVESALTERNATIVE MAY BE WELL KNOWN TO TONGASSTONGAS MANAGERSMANAGER BUT WITHOUT EVEN

BRIEF DESCRIPTION OF THEM WAS VARIOUSVARIOU OPTIONSOPTION ARE TO BE MENTIONED

THEY SHOULD BE DESCRIBED ENOUGH DETAIL THAT WE CAN AT LEAST GRASP THE OVERALL

MANAGEMENT PHILOSOPHY THE DESCRIPTION SHOULD NOT BE LIMITED TO HCA SIZE

AND DISTRIBUTION BUT HOW THE IQ AMONGST THE HCASHCA MATRIX WILL BE

CLASSIFYING SPECIESSPECIE AND SUBSPECIESSUBSPECIE

FOUND THE IFICAT SYSTEMSSYSTEM USED IN THE THREE REPORTSREPORT COMPLEX AND

CONFUSING THERE ARE THREATENED CANDIDATE CATEGORIESCATEGORIE
SENSITIVE MANAGEMENT INDICATOR SPECIESSPECIE STEPSSTEP AND O1D

ASSOCIATED SPECIESSPECIE SPECKSSPECK WITH POTENTIAL VIABILITY CONCERNSCONCERN 16 INE ARE

ON SEVERAL OLDGROWTH ASSOCIATED SPECIESSPECIE 20 REQUIRING TRACTSTRACT OF

VARYING SIZE 00 AND REMEMBER SEVERAL OTHERSOTHER ALL OF THE CATEGORIZED

SPECIESSPECIE APPEAR TO BE COVERED WITH WIDE STANDARDSSTANDARD AND GUIDELINESGUIDELINE

CHAPTER OF THE FOREST PLAN IT STATED WITH LITTLE INFORMATION TO CONVINCE ME
THAT THESE GUIDELINESGUIDELINE ARE FLNE TO ENSURE VIABILITY OF SOME SPECIESSPECIE BUT NOT OTHERSOTHER

TABLE OF WHERE THE VARIOUSVARIOU SPECIESSPECIE AND SUBSPECIESSUBSPECIE FIT THISTHI SCHEME

MAY LQYH THE CATEGORIZATION

EVALUATION CRITERIA

CAN BE ASSUMED THAT PRIOR TO HUMAN INTRUSION ALL IESH WERE DOING

FINE OR THEY FTQ THEY WERE SIMPLY DESTINED FOR EXTIRPATION AS ALL SPECIESSPECIE
EVENTUALLY ARE THEREFORE WOULD HAVE THOUGHT THAT HABITATSHABITAT VULNERABLE TO LAND

MANAGEMENT IVQ SHOULD HAVE HIGHER WEIGHTING FACTOR THAN

THE CRITERIA USED ENDED UP WITH SPECIESSPECIE THAT VARIED BODY

POPULATION ITIESITIE AND DISPERSAL IT MAY HAVE BEENLH TO ENSURE GRADIENT OF SPECIESSPECIE TO CAPTURE THE GRADIENT OF SCALE NEEDED

PERHAPSPERHAP IT WOULD BE WORTHWHILE LUDI FEW PLANTSPLANT FISH OR TWO AND SOME
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THE ECOLOGY OF HCASHCA

ARE OBVIOUSLY GREAT TO HAVE TO ENSURE THE MAINTENANCE OF BIOLOGICAL

DIVERSITYBUT THEIR MANAGEMENT AND RESULTING VALUE TOWARDSTOWARD CONSERVATION FOUND

FT PARTI LA IN CH HCASHCA ARE TO BE AREASAREA WITHOUT TIMBER HARVEST

BUT MANY ARE ALREADY ALTERED AND UNDER VARIOUSVARIOU OTHERSOTHER MAY ALSO

BE ALTERED IT WAS ALSO SUGGESTED THAT IF THE AMOUNT OF OLDGROWTH OG WAS

REDUCED BELOW AN UNSPECIFIED CRITERIA THEN HCA WOULD HAVE NO CONSERVATION

VALUE DOUBT SUCH THRESHOLD IS TRUE THE QUESTION TOW MANY HCASHCA CAN BE

LOST BEFORE PROBLEM WITH LQITY WOULD OCCUR IS ONLY IQ THE QUESTION

THE OTHER HALF IS WHAT IS THE RELATIONSHIP BETWEEN VARIOUSVARIOU TYPESTYPE AND AMOUNTSAMOUNT OF

HUMAN INTRUSION INTO HCASHCA AND THE CONSERVATION EFFECTIVENESSEFFECTIVENES OF FOR

EXAMPLE IS ARCA WITH OF THE 00 REMOVED 95 AS EFFECTIVE AS PRISTINE HCA
HOW ABOUT 20 OF THE VOLUME REMOVED USING PARTIAL CUTTING AND HELICOPTER9H ARE MANY WAYSWAY OF REMOVING AND REGENERATING CONIFERSCONIFER WHICH

RESULT IN VERY DIFFERENT LANDSCAPESLANDSCAPE BUT THESE WEREN DISCUSSED AT ALL WILL RETURN

TO THISTHI SEE THAT IN THE THERE ARE GUIDELINESGUIDELINE FOR MANAGEMENT WITHIN

LAND IQ VH WITH TWO LAND CLASSESCLASSE AS USUAL

AND THE BEST COULD NOT THIRD CLASSCLAS KTS NH IT

PNORFTY BE USEFUL WHERE SOME ACTIVITIESACTIVITIE SUCH AS TIMBER HARVEST ARE

PERMITTED BUT WITH STRICT GUIDELINESGUIDELINE PERHAPSPERHAP USING THREE LAND CLASSESCLASSE WOULD

RESULT IN MORE BENEFITSBENEFIT FOR BOTH INDUSTRY AND IONEH FOR EXAMPLE IT MAY
BE PREFERABLE SOME TO HAVE SMALLER HCASHCA AN AREA WHERE THERE IS

PARTIAL CUTTING OR EXTENDED ROTATIONSROTATION TO ENSURE LINKAGE BETWEEN INSTEAD OF

LARGER IN SEA OF EVEN REGENERATING CLEARCUTSCLEARCUT WITH YEA
ROTABON AND LITTLE CHANGE OF INTERHCA MOVEMENTSMOVEMENT WAS SUCH THIRD LAND CLASSCLAS

CONSIDERED

ILITY RISK ANALYSISANALYSI

THE VIABILITY RISK ANALYSISANALYSI MEASURE OF THE LOSSLOS OF 00 COMBINED WITH THE

LOSSLOS OF HCASHCA WHICH LTSH IN INDEX ISK IT CONCLUDESCONCLUDE THAT THE LOSSLOS OF HCASHCA
AND 00 WILL BE DIFFERENT UNDER THE VANOUSVANOU THE SIX SOUTHERN

PROVINCESPROVINCE BE HIT HARDEST ID THE 00 AND LOSSESLOSSE WILL BE GRADUAL
BECAUSE THE RELATIONSHIP BETWEEN THE OF RISK AND TRUE RISK IS NOT KNOWN
THE ANALYSISANALYSI CANNOT CONCLUDE THAT THERE IS RISK WITH ANY OPTION HOWEVER SOME
ALTERNATIVESALTERNATIVE ARE LIKELY MORE THAN OTHERSOTHER BECAUSE STATED THAT

COMPARATIVE DISCUSSIONSDISCUSSION WE WILL ASSUME THAT IF MORE THAN 50 OF THE

PROPOSED HCASHCA ARE NO LONGER SUITABLE THEN THE PROVINCE WOULD BE AT HIGH

THEN YOU REALLY CANT CONCLUDE THAT BECAUSE THE IBER OF HCASHCA AND OLD

GROWTH WILL BE REDUCED BELOW THE KNGTERM RISK OF NOT MAINTAINING VIABLE

POPULATIONSPOPULATION IS HIGH FORTUNATELY THE SECTION ON SENSITIVITY FOLLOWSFOLLOW
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DESIRED NONNATIVE VERTEBRATESVERTEBRATE

CAN THE MAINTENANCE OF BOTH VIABLE POPULATIONSPOPULATION OF NATIVE AND DESIRED NONEEH SPECIESSPECIE BE THE TRUE GOAL OR WOULD BE BETTER TO PLACE NATIVE SPECIESSPECIE

AND IF THERE ARE NO IALH PROBLEMSPROBLEM EXOFLCSEXOFLC SECOND BECAUSE WE ARE NOT

WHICH EXOTICSEXOTIC ARE DESIRED IN THE TONGASSTONGAS WE CANNOT JUDGE THE OF

MAINTAINING THESE BUT THERE ARE ALMOST AN INFINITE NUMBER OF EXAMPLESEXAMPLE WHERE

DESFRED EXOTICSEXOTIC HAVE CAUSED THE DEMISE OF NATIVE SPECIESSPECIE OF

COURSE THE VECTORSVECTOR OF DEMISE HAVE NOT ALWAYSALWAY BEEN OBVIOUSOBVIOU

HABITAT VERSUSVERSU HARVEST

ALTHOUGH ALL SPECIESSPECIE CAN BE GREATLY AFFECTED BY HABITAT CHANGE AND

HUNTING AND CONTROL KILLING HAVE LIKELY IMPACTED NORTH

AMERICAN POPULATIONSPOPULATION OF WOLVESWOLVE BEARSBEAR OTTER MARTEN AND MOUNTAIN GOATSGOAT TO

MUCH GREATER DEGREE SOME EXTINCTIONSEXTINCTION OR NEAR EXTINCTIONSEXTINCTION DUE TO OVERHARVEST ARE

CLEAR AND SOME PEOPLE BELIEVE OVERHARVEST HAS BEEN THE DRIVING CAUSE OF

EXTMCBON IN NORTH SINCE THE XETH CONSERVATION PLAN THAT DOESDOE
NOT ADDRESSADDRES THE VARIOUSVARIOU FORMSFORM OF LEGAL AND ILLEGAL HARVEST IS NOT COMPLETE

IESH REVIEWSREVIEW

BROWN BEARSBEAR

AS TABLE IN THE STRATEGY LOT OF VERY GOOD RESEARCH HAS BEEN

DONE BY BELER AND TITUSTITU ON BROWN BEARSBEAR ON ADMIRALTY ANDICH ISLANDSISLAND BECAUSE THE BROWN BEAR SECTIONSSECTION HAVE BETH PREPARED BY TITUSTITU

AND THEY ARE DONE

THE RELATIONSHIP BETWEEN HUMAN ACTIVITIESACTIVITIE AND BRAWN BEARSBEAR MORE

COMPLEX THAN WITH OTHER SPECIESSPECIE BECAUSE IT MUCH MORE THAN HABITAT

FRAGMENTATION ISSUE THE HUMANBEAR RELATIONSHIP IS COMPLICATED BY HUMANSHUMAN
BOTH ATTRACTING AND DISPLACING BEARSBEAR THE FACT THAT BEARSBEAR CAN SERIOUSLY HARM

PEOPLE AND THEIR PROPERTY AND BECAUSE BEARSBEAR REPRODUCE SLOWLY AND ARE FOUND AT

LOW ISQ MODELSMODEL DEVELOPED IN THE LOWER 48 STATESSTATE AND THE TONGASSTONGAS
REDUCE THE CUMULATIVE IMPACT OF DEVELOPMENT SUCH AS TIMBER HARVEST ON BROWN
BEARSBEAR INTO THREE COMPONENTSCOMPONENT HABITAT CHANGE DISPLACEMENT AND MORTALITY IN

MANY CAREFUL UMBER HARVEST AND REGENERATION METHODSMETHOD MAY RESULT

IALH PROBLEMSPROBLEM DUE TO HABITAT CHANGE AND IS AND EVEN

IMPROVE BEAR HABITAT DECADE AGO WAS OPTIMISTIC THAT WITH ACCESSACCES PLANNING WE

COULD HAVE LEH TIMBER MANAGEMENT AND GRIZZLY BEARSBEAR IN THE SAME AREA

BUT AFTER DECADE OF PROMOTING ACCESSACCES MANAGEMENT AM BECOMING INCREASINGLY

PESSIMISTIC EVEN IN SOUTHERN BRITISH COLUMBIA WHERE WE HAVE AN ABUNDANCE OF
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ROADSROAD VERY FEW SECTORSSECTOR OF SOCIETY LUDI THE FOREST ARE TRULY

INTERESTED ACCESSACCES MANAGEMENT ALTHOUGH THERE MAY BE LOTSLOT OF BEARSBEAR

TODAY THE LONGTERM PERSISTENCE OF LZZ IS QUESTIONABLE BECAUSE OF OUR

INABILITY TO DEAL WITH ACCESSACCES AND INCREASING NUMTERSNUMTER OF PEOPK IN BROWN BEAR

HABTAT HCA OR OTHER NO LOGGINGNO ACCESSACCES RESERVESRESERVE WILL LIKELY BE NECESSARY WE
ARE TO INT BROWN BEARSBEAR OVER THE LONGTERM

WOULD SUGGEST THAT CONSERVATIVE HUNTING REGULATIONSREGULATION
BE ADDED TO THE LIST

OF RESOURCE MANAGEMENT GUIDELINESGUIDELINE 172 AND IT ALSO THINK THAT PR

PERSON SHOULD BE HIRED WITH PORTION OF TIMBER SAJE RECEIPTSRECEIPT TO PROMOTE ACCESSACCES

MANAGEMENT AND CONSERVATION CONCEPTSCONCEPT LOCAL PEOPLE WANT IT ACCESSACCES

MANAGEMENT IS EASIER TO FUND

REGARDING THE MODEL WOULD HAVE THOUGHT THAT THE DENSITY OF BEARSBEAR

100 Q4 IN EACH HABITAT COULD HAVE BEEN SIMPLY CALCULATED FROM THE

AVERAGE DENSITY OF BEARSBEAR IN THE 365 2H STUDY AREA 6H IN
WHICH IS 38 BEARSBEAR 100 2H 140 BEARSBEAR AND THE PROPORTION OF TIME EACH BEAR

SPENT IN EACH HABITAT FOR EXAMPLE FROM TABLE H2 WE SEE THAT 55 OF THE

STUDY AREA IS UPLAND 00 OR 75 2H THISTHI HABITAT THE TELEMETRY DATA SHOWSSHOW
THAT AT ANY GWEN TUNE AN AVERAGE OF 243 OF THE 140 BEARSBEAR OR 34 BEARSBEAR WILL BE

IN THISTHI HABITAT AND THUSTHU THE AVERAGE BEAR DENSITY IN UPLAND 00 IS 14 BEARSBEAR
100 2H THISTHI METHOD THE AVERAGE BEAR DENSITY EACH OF THE

HABITATSHABITAT THAT WERE DQI
THBK

HABITAT AVENGE OF BEAN AREA Q2 DENSITY

LAN OG

LAN SUBALPINE

00 WITH FISH Q2
BEACH FRINGE

AVALANCHE SLOPE 183 4Z3

MPINE 39

ESTUATY 13

OTHER 154

TOTAL 1402

BEAR DENSITIESDENSITIE IN HABITATSHABITAT THAT WERE NOT IN THE ADMIRALTY STUDY AREA WILL

HAVE TO BE ESTIMATED USING BEST PROFESSIONAL JUDGMENT AS WAS DONE BEFORE THESE

RESULTSRESULT WHICH SHOULD BE THE TRUE SNGGEST VERY DIFFERENT RELATIVE

OF THE TATSTAT FOR EXAMPLE USING THE METHOD IN THE REPAZT
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WITH FISH WOULD HAVE DENSITY OF BEARSBEAR ONLY 1Q76 TIMESTIME THAT OF AVALANCHE CHUTESCHUTE

YET THE LEM DATA SUGGESTSSUGGEST THEY RECEIVED ABOUT 10 TIMESTIME THE IF WE

ASSUME THAT PER IN IONALH TO AVERAGE DENSDEN ITY THEN

WITH FISH IS FOUR AS IMPORTANT AS ESTUARY AND WAY MORE IMPORTANT THAN ANY
OTHER HABITAT ALTHOUGH IN NOT AN EXPERT WHEN IT COMESCOME TO COASTAL BEARSBEAR WOULD

EXPECT THISTHI TO BE TRUE FOR THE LATE SUMMER SALMON SEASON

SO WE ASSUME THAT THE LATE SUMMER FISH SEASON WAS THE ONLY LIMITING

SEASON AS STATED ON SPB THEN THE DATA PRESENTED SUGGESTSSUGGEST TO ME THAT WITH

FISH SO INAN THAT THE 015 MODE WOULD BE ITIVE TO LOGGING NEAR

FISH HOWEVER TH THINK THAT THE SYSTEM IS THAT 1EE THE LOW

REPRODUCTIVE RATE OF ADMIRALTY BEARSBEAR SUGGESTSSUGGEST TO ME THAT ADULT FEMALESFEMALE MAY NOT

BE GETTING THE IONH FROM THE FISH THAT MIGHT BE EXPECTED FIRST IS THERE

DIFFERENCE HOW THE SEXESSEXE AND FEMALESFEMALE OF VARIOUSVARIOU STATUSSTATU USE FISH STREAMSSTREAM SECOND

DO THE SEXESSEXE GET EQUAL NUMBERSNUMBER OF FISH THIRD COULD NOT SPRING BE ALSO

BECAUSE THISTHI IS WHEN CUBSCUB RELY MOSTLY ON LACTATION AND THEREFORE DEMANDSDEMAND ON THE

MOTHER MAY BE HIGHEST

Q1 SEE WHERE REDUCTIONSREDUCTION IN HABITAT CAPABILITY CLUE TO HUMAN IESH
DISTURBANCE TABLE PAGE OCCUR IN THE PROGRAM CODE OF THE MODEL AM
MISSING THE ROUTINESROUTINE SOMEWHERE OR IS THISTHI FAIRLY SERIOUSSERIOU OMISSION

BLACK BEARSBEAR

THERE IS RELATIVELY LITTLE KNOWN ABOUT BEARSBEAR THE TONGASSTONGAS SO HABITAT

VALUESVALUE AXE MORE SUBJECTIVE HOWEVER CONSIDERING THE INCREASED

THERE ARE MANY MORE HABITAT CLASSESCLASSE IN THE BLACK BEAR MODEL IN TQI THE

BLACK BEAR MODEL DIVIDESDIVIDE LZMH INTO 32 DIFFERENT CLASSESCLASSE WHILE THE BROWN BEAR

MODEL ONLY USESUSE TWO IN ADDITION THE BLACK BEAR MODEL

THE BROWN BEAR MODEL ONLY WHY ARE THESE MODELSMODEL SO DIFFERENT IS IT THAT WE
KNOW ENOUGH ABOUT BROWN BEARSBEAR TO KNOW THAT WE ITT KNOW ENOUGH TO SPLIT

THINGSTHING TOO FINE WHEREASWHEREA WE KNOW IY LITTLE ABOUT BLACK BEARSBEAR SO CAN FREELY PUT

NUMBERSNUMBER INTO MANY BOXESBOXE

AS WAS THE CASE WITH THE BROWN BEAR DE NOTICE THE HABITAT

CAPABILITY REDUCTION DUE TO HUMAN ACTIVITIESACTIVITIE THE

BOTH SPECIESSPECIE OF BEARSBEAR AND PERHAPSPERHAP OTHERSOTHER

BECAUSE EVEN THE LARGEST WILL BE MUCH TOO SMALL TO ENSURE VIABILITY

OF EITHER BEAR SPECIESSPECIE ON THEIR OWN HOW THE LAND BETWEEN HCASHCA IS MANAGED IS

MOST IMPORTANT IN THE CRITICAL INTERHCA MATRIX BOTH MODELSMODEL SHOW THAT

CHANGESCHANGE IN THE OUTPUT ARE DUE TO TIMBER HARVEST AND CONSEQUENTLY THINK

MORE EFFORT SHOULD BE PUT INTO STRATIFYING CUFFING UNITSUNIT CUT BLOCK SIZE AN
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OBVIOUSOBVIOU IABL IS 500 HA CUTH THE SAME VALUE TO BEARSBEAR AS 10 HA CLEARSCLEAR

CUTSCUT HOW ABOUT QLA TREATMENTSTREATMENT ARE BLOCKSBLOCK THAT HAVE HAD SOME VEG

MANAGEMENT THERBICID ES MECHANICAL SHEEP BURNED ETC THE SAME AS THOSE

SIMPLY CUT AND LEFT TO FEND FOR THEMSELVESTHEMSELVE HOW ABOUT DIFFERENCESDIFFERENCE BETWEEN

CUTSCUT SHELTER WOODSWOOD OR PARTIAL CUTSCUT THERE MAY NOT BE ANYTHING BUT CLEARCUTSCLEARCUT

THE TONGASSTONGAS BUT WHY NOT INCORPORATE LH JUDGMENT ON OTHER9H SPECULATION MAY SUGGEST TO THE LIMBER THAT

RIM ENTMG WITH SOME OTHER METHODSMETHOD MAY BE WORTH WHILE AND WORK WELL FOR

AND BEARSBEAR AT IN SOME SITESSITE

MANAGEMENT OF THE MATRIX IS AISO COMPLICATED BY THE EXTREMELY

FRACTHRED NATURAL SETTING OF THE TONGASSTONGAS FOREST LAND USE PLAN OF THISTHI SCALE MUST

INCORPORATE THE ISLANDSISLAND ICE AND NOT SIMPLY HAVE HCASHCA OF VARIOUSVARIOU

SIZESSIZE AND SPACED AT VARIOUSVARIOU DISTANCESDISTANCE FLOW THE HCASHCA ARE SHAPED AND SPACED IN

THE COMPLEX ENVIRONMENT IS IMPORTANT

ANOTHER NOTE WORTH MENTIONING THAT THE BEAR MODELSMODEL DO NOT LUDE
COMPETITION BETWEEN THE TWO SPECIESSPECIE COMPETITIVE EXCLUSION IS SUGGESTED BY

GENERA LACK OF UST OF THE TWO SPECIESSPECIE ON THE ISLANDSISLAND AND THUSTHU MAY BE

SIGNIFICANT FACTOR IN PLANNING FOR THE LONG4ERM CONSERVATION OF EACH

COMPREHENSIVE RECOMMENDATIONSRECOMMENDATION FOR THE FUTURE

41 ICAQLH AND CONCEPTUAL CONSIDERATIONSCONSIDERATION

AS PREVIOUSLY IONEC HAVING CONSERVATION PRIORITY ZONE MAY BE

FOR EXAMPLE SUCH ZONE MAY ONLY PERMIT PARTIAL CUTTING AND SPOT

PLANTING AND BE LOCATED BETWEEN SOME ORGANISMSORGANISM PLANTSPLANT
AMPHIBIANSAMPHIBIAN SMALL MAMMALSMAMMAL MAY NOT BE ABLE TO MOVE THROUGH AN VELY
MANAGED LANDSCAPE BUT MAY LIVE AND TRAVEL THROUGH PARTIAL MENTIONED

PARTIAL CUTTING BECAUSE THISTHI SLIVICULTURAL METHOD MAY SIMULATE THE NATURAL

THSTURBANCE REGIME IN COASTAL SYSTEM AND THUSTHU SPECIESSPECIE MAY BE MORE ADAPTED

IT THAN CLEARCUTT1NG THE TIMBER INDUSTRY WOULD PREFER CLEARCUT THAN PARTIAL

CUT THEY WOULD GENERALLY PREFER TO PARTIAL CUT THAN TO LEAVE UNCUT AND
THEY MAY FIND PARTIAL CUTTING BETTER ONCE THEY RELEARN AND TO

IN ITIO TO RCA FROM LOGGING SUGGEST HUNTINGTRAPPING RESERVESRESERVE AS

WELL THISTHI IS FOR THREE REASONSREASON FIRST VESTH HAS THE PAST BEEN VET
DETRIMENTAL TO SOME SPECIESSPECIE AND WE WT KNOW THAT THISTHI IS NOT IQNU
SECOND IF IDUALSIDUAL ARE TO DISPERSE AMONG THEY MAY NEED TO APPROACH

CARRYING CAPACITY BEFORE DOING SO AND CONSUMPTION MAY PREVENT THISTHI
FOREST INDUSTRY IS GOING TO STUCK WITH THE FOR CONSERVING SPECIESSPECIE THEY MAY
RESIST LESSLES IF OTHERSOTHER ARE TOO WE HAVE ALL HEARD THE THEY ARE SO RARE ARID VALUABLE

WHY HUNT ARGUMENT
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FEW FINAL POINTSPOINT REGARDING THE VERY COMPLEX LH SETTING LD TONGASSTONGAS
FOREST RE

THE SH SIZE SHAPE AND DISTRIBUTION PLUSPLU THE MATRIX MUST

BE DISTRIBUTED WITH THE COMPLEX NATURAL SETTING IN MIND TO MAXIMIZE BENEFITSBENEFIT

THE NATURAL SETTING OF ICE AND CORDSCORD PROMOTESPROMOTE FRAGMENTATION

THAT IS DOUBLEDEDGED SWORD FRAGMENTATION BOTH EVOLUTION AND

LNCT EVOLUTION WE MUST ENCOURAGE SO ISLAND ICSH MUST BE

MAINTAINED THESE WILL LIKELY BE ANIMALSANIMAL WITH LIMITED DISPERSAL

CAPABILITIESCAPABILITIE LIR RATESRATE ARE INCREASED ON ISLANDSISLAND SO WE MUST ENSURE THAT

HUMAN ACTIVITIESACTIVITIE DO NOT EXACERBATE THISTHI THESE TWO INTERRELATED EVENTSEVENT MUST BE

INCORPORATED INTO SUCH PLAN

PROGRAM OF RESEARCH

THE ALEXANDER ARCHIPELAGO MAY PENNIT SOME UNIQUE OPPORTUNITIESOPPORTUNITIE FOR

RESEARCH ON THE PROCESSPROCES OF FRAGMENTATION XQ TRUE

LAN ARE NO DOUBT BETTER BARRIERSBARRIER THAN HABITAT LAN SO THE SIGNIFICANCE OF

ISLANDSISLAND IN GENERAL ON SPECIESSPECIE AND GENETIC DIVERSITY TEMPERATE COASTAL TERN

COULD BE MEASURED ON THE MAINLAND OR LARGER HABITAT FRAGMENTATION

DUE TO HUMAN ITIESITIE AS BANTERSBANTER TO DISPERSAL COULD BE MEASURED AND THEN

MODELSMODEL MADE WITH THE TRUE DATA AS BASE INQ HABITAT FRAGMENTATION

SHOULD NOT ONLY BE CLEAR BUT DISPERSALOCCUPANCY OF PARTIAL CUTSCUT SHOULD BE

LOOKED AT THE EFFECTIVENESSEFFECTIVENES OF VARIOUSVARIOU BUFFER WIDTHSWIDTH AROUND FLPAFLAN AREASAREA AND

DIFFERENT MANAGEMENT PRACTICESPRACTICE WITHIN BUFFERSBUFFER SHOULD BE INVESTIGATED FOR SEVERAL

SPECIESSPECIE

FOR BEARSBEAR THE HABITATPOPULATION MODELSMODEL SHOULD BE TESTED ON THE

MAINLAND WHERE CIRCUMSTANCESCIRCUMSTANCE ARE QUITE DIFFERENT THAN ON ACHNIRALTY THISTHI WORK

SHOULD BE DONE CONJUNCTION WITH POSSIBLE DISPERSAL BEHAVIOUR SHOULD

BE MEASURED ON BOTH THE ISLANDSISLAND AND MAINLAND THE TJUEST FOR AN

EXTENSIVE MONITORING METHOD SHOULD CONTINUE

PROGRAM OF MONITORING

HAVE NO SPECIFIC SUGGESTIONSSUGGESTION FOR ONGOING MONITORING EXCEPT BASIC

POPULATION MONITORING OF MIS AND OTHER SENSITIVE SPECIESSPECIE MONITORING

POPULATIONSPOPULATION IN AN OPERATIONAL SCALE EXPERIMENT AND THEN METHODSMETHOD
BASED ON THESE RESULTSRESULT ADAPTIVE MANAGEMENT MAY PROVIDE MORE MEANINGFUL

INFORMATION FROM MONITORING PROGRAM
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TONGASSTONGAS NAUONAL FOREST

LAND MANAGEMTNT PLAN

SCIENTIFIC REVIEW

BY

PAUL PAQUET
DIRECTOR

CENTRAL NAD ROCKIESROCKIE WOLF ECOLOGY PROJECT

BACKGROUND

AM THE PRODUCT OF CANADIAN MOTHER AND AMERICAN FATHER WHICH GIVESGIVE

ME NORTH RATHER THAN NATIONAL PERSPECTIVE AS 5TH GENERATION

OREGONIAN INHERITED THE UTILITARIAN WORKI VIEW OF MY PIONEERING ANCESTHRSANCESTHR IN

RECENT MY ATTITUDESATTITUDE HAVE BECOME INGQLY MORE INCLUSIVE OF

OTHER VIEWSVIEW THISTHI IS PROBABLY IN RECOGNITION OF THE OBVIOUSOBVIOU OF OUR

CURRENT ECONOMIC PARADIGM AND SUSTAINABLE ENVIRONMENT

MY ICH BACKGROUND INCLUDESINCLUDE DEGREE IN PHILOSOPHY WITH EXTENSIVE

INSTRUCTION ENVIRONMENTAL ETHICSETHIC MY ECOLOGICAL TRAINING HAS BEEN IN APPLIED

WILDLIFE IO AND BEHAVIORAL IOV WITH FOCUSFOCU ON LARGE CARNIVORESCARNIVORE AND

ASSOCIATED PREY SPECIESSPECIE IN RECENT YEARSYEAR THE CONCEPTUAI FRAMEWORK OF MY RESEARCH

HAS BEEN SWAYED BY DEVELOPMENTSDEVELOPMENT IN IOBI LATQION IYQ AND

CONSERVATION BIOTO THE WORKSWORK AND WRITINGSWRITING OFRQ AND IT SOUL HAVE BEEN PARTICULARLY MY LQ ABOUT

PREDATORPREY THEORY ARID POPULATION DYNAMICSDYNAMIC HAS BEEN STRONGLY INFLUENCED BY
THE COMBINED WORKSWORK OF AND CAUGHLEY MY PERSONAL

ENVIRONMENTAL ETHIC IS GROUNDED IN TWO LPQL ELOQUENTLY STATED BY LD
LEOPOLD

THE FIRST ETHICSETHIC DEALT WITH THE RELATION BETWEEN IVQ
ACCRETIONSACCRETION DEALT WITH THE RELATION BETWEEN THE IVQ AND

SOCIETY IS AS YET NO ETHIC LING WITH MAN RELATION TO LAND

AND TO THE ANIMALSANIMAL AND PLANTSPLANT WHICH GROW UPON EXTENSION OF

ETHICSETHIC TO THISTHI THIRD ELEMENT HUMAN ENVIRONMENT LS
EVOLUTIONARY POSSIBILITY AND AN LOG EMPHASISEMPHASI
ADDED
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IT TO ME THAT AN ETHICAL RELATION TO LAND CAN EXIST

WITHOUT LOVE RESPECT AND ADMIRATION FOR LAND AND HIGH REGARD

ITS BY OF COUNT MEAN IQNGH FAR BROADER THAN

MERE ECONOMIC MEAN VAJUE IN THE PHILOSOPHICAL SENSE
LD SAND COUNTY ALMANAC 1949

SUBSCRIBE TO THE BELIEF THAT ALL MANAGEMENT DECISIONSDECISION AND

RECOMMENTHTIONSRECOMMENTHTION MUST BE SUPPORTED BY GOOD RESEARCH THE ABSENCE OF

COMPREHENSIVE INFORMATION ALL MANAGEMENT DECISIONSDECISION SHOULD ERR ON THE SIDE OF

CONSERVATISM TO REFLECT THE IG LEVEL OF UNCERTAINLY HOWEVER AISO BELIEVE THAT

GOOD SCIENCE NOT SUBSTITUTE FOR AN ETHICAL FRAMEWORK AND DOESDOE NOT ALONE

PROVIDE IONH FOR ANY MANAGEMENT ACTION MOREOVER LIE WE MUST

EVALUATE SCIENCE IN THE CONTEXT OF CULTURE AS AN EXAMPLE THE DEVELOPMENT OF

NUCLEAR WEAPONSWEAPON IS REGARDED AS GOOD SCIENCE HOWEVER USE OF THESE WEAPONSWEAPON IS

LEQH

IQLBEN REVIEW

WOULD LIKE TO PREFACE MY COMMENTSCOMMENT BY COMMENDING THE AUTHORSAUTHOR FOR THE

SUBSTANTML EFFORT THEY HAVE INVESTED IN DEVELOPING CONSERVATION

STRATEGY FOR THE ALTHOUGH THERE ARE SEVERAL SHORTCOMINGSSHORTCOMING AM
WITH THE THOROUGHNESSTHOROUGHNES OF SOME SECTIONSSECTION AND THE NOTABLE EFFORT TO

CONTEMPORARY ECOLOGICAL THEORY DEVELOPING MANAGEMENT PLAN TO

ADDRESSADDRES ALL THE DEMANDSDEMAND ON THE TONGASSTONGAS EXERCISE IN OPTIMIZATION USING

MULTIPLE VARIABLESVARIABLE AND CONSTRAINTSCONSTRAINT THESE TYPESTYPE OF COMPLEX NONLINEAR PROBLEMSPROBLEM
OFTEN HAVE MANY DIFFERENT SOLUTIONSSOLUTION NONE OF WHICH WILL BE FULLY LSFA FOR

ALL IN THE TONGAST LYQH MY COMMENTSCOMMENT REFLECT MY PERSONAL

BIASESBIASE AND SHOULD BE RECEIVED THAT CONTEXT MY COMMENTSCOMMENT ARE INTENDED TO BE

CONSTRUCTIVE AND HOPE THEY WILL BE USED TO IMPROVE THE CONSNATLON STATE

GENERAL THE PROPOSED CONSERVATION STRATE SUFFERSSUFFER FROM UNEVENNESSUNEVENNES

LQI AND LACK OF IONQH THESE PROBLEMSPROBLEM CAN EASILY BE ADDRESSED IN

IONSH OF THE SFRATE STRUCTURAL AND TACT REVISIONSREVISION MAY BE

INADEQUATE TO MAKE THE STRATE WORKABLE THE VERY LAUDABLE 1QIE OF THE

STNTEGY APPEAR TO HAVE BEEN COMPROMISED BY FOREST SERVICE AGENDA THAT IS

INHERENTLY INCOMPATIBLE WITH IONH OF BIOLOGICAL DIVERSITY MUCH OF THE

PROBLEM IS LIT TO THE CONTEXT IN WHICH THE STRATEGY WAS FORMULATED TWO
IMPLICIT ASSUMPTIONSASSUMPTION DOMINATED THE CONSERVATION MODEL THAT WAS USED
ENVIRONMENTAL IMPOVERISHMENT AND DEGRADATION ARE PREORDAINED AND
ENVIRONMENTAL DAMAGE CAN BE LESSENED BY APPLYING MANAGEMENT PRESCRIPTIONSPRESCRIPTION
THAT REFLECT THE PRINCIPLESPRINCIPLE OF CONSERVATION BLOLO CLEARLY LOGGING WAS GIVEN

PRIMACY OVER OTHER LEGITIMATE USESUSE OF THE WHICH MEANSMEAN WILDLIFE VALUESVALUE
WERE SUBORDINATED TO EXTRA IVE FARESFARE SEVERAL COMMENTSCOMMENT REINFORCED THISTHI

PERCEPTION APPARENTLY THE POSSIBILITY OF NO LOGGING WAS NOT AN OPTION THAT WAS
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CONSIDERED AM NOT FAMILIAR WITH LEGISLATION SO HAVE TO QUESTION WHETHER

THISTHI APPROACH ACCURATELY REFLECTSREFLECT THE LEGAL MANDATE OF THE FOREST SERVICE

DESPITE THESE ANY REASONABLE CONSERVATION STRATEGY MUST

ADDRESSADDRES THE LEMH OF HABITAT FRAGMENTATION CERTAINLY THE LIFE HISTORIESHISTORIE

OF WIDERANGING ANIMALSANIMAL WOLVESWOLVE BROWN BEARSBEAR SUGGEST THE MAINTENANCE OR

RESTORATION OF CONNECTMTY IN THE LANDSCAPE IS PRUDENT STRATE BUT WHY DESIGN

SFRATE THAT ADDRESSESADDRESSE THE MAINTENANCE OF DISTURBED ENVIRONMENT AND BASE

IT ON THE EXPECTATION THAT IT WILL REMAIN IN PERPETUALLY DEGRADED CONDITION

FRAGMENTED LANDSCAPESLANDSCAPE THERE IS CLEAR CONSENSUSCONSENSU AMONG LOGI
ELSE BEING CONTINUOUSCONTINUOU SUITABLE HABITAT SUPPORTSSUPPORT MORE INDIVIDUALSINDIVIDUAL OF

SPECIESSPECIE THAN DOESDOE FRAGMENTED DISCONTINUOUSDISCONTINUOU HABITAT HENCE WHY NOT MAKE THE

CONSERVATION GOAL OF THE TONGASSTONGAS THE MAINTENANCE OF CONTINUOUSCONTINUOU AND

UNDISTURBED HABITAT SUSPECT THAT THE TONGASSTONGAS MAY BE SUFFICIENTLY UNPERTURBED

AT THISTHI TIME TO CONSIDER MAINTAINING ECOLOGICAL INTEGRITY AT LANDSCAPE KVEL

WITHOUT AUTOMATICALLY DEFAULTING TO THE MINIMALIST POSITION ADAPTED BY THE

CURRENT STRATE

ASIDE FROM THE NECESSITY FOR NONPOLITICIZED CONSERVATION MODEL

SUCCESSFUL IONH OF THE PROPOSED MANAGEMENT STRATEGY IS FRAUGHT WITH

THEORETWAL DIFFICULTIESDIFFICULTIE THAT SHOULD BE EXAMINED IN GREATER DETAIL MAJOR AREA OF

CONCERN IS THE PROCESSPROCES USED TO IDENTFT AND DESIGNATE MOVEMENT CORRIDORSCORRIDOR

BECAUSE SUCCESSSUCCES OF THE FINAL SFRATE WILL INEVITABLY DEPEND ON THE MAMTENANCE

OF FUNCTIONAL LINKAGESLINKAGE AMONG CORE WILL CONCENTRATE MY REVIEW ON THE

ROLE OF MOVEMENT CORRIDORSCORRIDOR

CONSERVATION BIOLOGY IS NEW DISCIPLINE AND MANY CHANGESCHANGE AND

CONTROVERSIESCONTROVERSIE CAN BE EXPECTED FOR EXAMPLE THERE ARE FEW CONTROLLED DATA WITH

IF TO ASSESSASSES THE CONSERVATION ROLE OF CORRIDORSCORRIDOR THUSTHU IT IS DIFFICULT TO SUPPORT

OR REFUTE THEIR VALUE THERE IS ALSO DEARTH OF INFORMATION ON THE DEGREE TO WHICH

DIFFERENT SPECIESSPECIE USE CORRIDORSCORRIDOR WHICH MAKESMAKE IT DIFFICULT TO DETERMINE IF POTENTIAL

ADVANTAGESADVANTAGE WIFL BE ACCRUED IN EACH CASE

AS NOTED THE MANAGEMENT PLAN ASSUMESASSUME INGH WILL PROCEED AND HABITATSHABITAT

LL BECOME FRAGMENTED THEREFORE PLANNERSPLANNER SHOULD CONSIDER THE POTENTIAL EFFECTSEFFECT

OF OCCLUDING AND REROUTING ISHEDH MOVEMENT CORRIDORSCORRIDOR ON THE LONG4ENN

SYSTEM DYNAMICSDYNAMIC IHE TONGASSTONGAS AND ADJACENT AREASAREA AT THE VERY AN EFFORT

SHOUM BE MADE TO MODEL THE DEVELOPMENT AND ALTERED DYNAMICSDYNAMIC OF SPATIAL

AQLH AND TEMPORAL INTERACTIONSINTERACTION OF DIFFERENT SPECIESSPECIE AND

EXCHANGESEXCHANGE AMONG SUBPOPULATIONSSUBPOPULATION ACROSSACROS PERTURBED LANDSCAPESLANDSCAPE SUCH AN

ASSESSMENT IL NEED TO CONSTDER THE IALH DISTRIBUTION AND CONFIGURATION OFLH PRESERVATION THE RELATIVE LS OF CRITICAL HABITATSHABITAT CONTAINED

WITHIN THE TONGASSTONGAS BOTH IN AND OUTSIDE AREASAREA DESIGNATED AS PROTECTED AND THE

RELATIONSHIP OF CRITICAL HABITATSHABITAT TO POPULATION DENSITIESDENSITIE REPRODUCTIVE BLOLOGY

DISPERSAL IQLQ AND IVITYE ASPECTSASPECT THAT ARE UNIQUE TO

THE TONGASSTONGAS SHOULD ALSO BE CONSIDERED GREATER DETAIL PARTICULARLY THOSE
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RH

LANDSCAPE FEATURESFEATURE THAT POPULATIONSPOPULATION OR CONSCON IQ MOVEMENTA THESE

INCLUDE THE TOPOGRAPHY AND ARCHIPELAGO STRUCTURE OF THE

THE SFRATE ADDRESSESADDRESSE THE LIKELIHOOD OF LOCAL EXTINCTIONSEXTINCTION IN THE TONGASSTONGAS
RELATION TO THE SIZESSIZE OF HABITAT PATCHESPATCHE THUSTHU EFFECTTVE POPULATIONSPOPULATION SIZESSIZE AND THE

DISTANCE SEPARATING PATCHESPATCHE THISTHI APPROACH VALUABLE AND TQIVEH BUT

SOMEWHAT QUANTITATIVE ASSESSMENT OF THE RISK OF

FRAGMENTATION REQUIRESREQUIRE EMPIRICAL IONH ON INO THE CONDITION OF

POPULATIONSPOPULATION MOVEMENTSMOVEMENT AND HABITAT FOR MOST LARGE MAMMALSMAMMAL SPECIESSPECIE IN

THE LITTLE ANY SUCH INFORMATION MUST IT ESSENTIAL THAT

RESEARCH AND MONITORING BE INITIATED TO FILL IMPORTANT KNOWLEDGE SHORTFALLSSHORTFALL

THE ABSENCE OF THESE DATA THE AUTHORSAUTHOR HAVE EXTRAPOLATED INFORMATION

FROM RESEARCH CONDUCTED ELSEWHERE SUCH AN APPROACH MAY BE VALID BUT THE

EFFICACY NEEDSNEED TO BE ESPECIALLY CONSIDERING THE IMPORTANCE OF

DECISIONSDECISION BASED ON THE OUTCOME OF THESE ASSESASSE IEN

THE AUTHORSAUTHOR HAVE ALSO ASSUMED THAT TIMESH FOR IONSH
THAT IRTHABIT FRAGMENTED LANDSCAPESLANDSCAPE WILL BE GREATER WHERE CONNECTIVITY VIA

CORRIDORSCORRIDOR AMONG HABITATSHABITAT ENHANCESENHANCE THE EXCHANGE OF INDIVIDUALSINDIVIDUAL

CERTAINLY MUCH RECENT LITERATURE IN CONSERVATION LOE SUPPORTSSUPPORT THE CONCEPT OF

PROVIDING CORRIDORSCORRIDOR OF SUITABLE HABITAT BETWEEN POPULATIONSPOPULATION TO ENSURE

CONNECTIVITY HOWEVER THE IDENTIFICATION OF EXISTING CORRIDORSCORRIDOR AND DESIGN OF

CORRIDORSCORRIDOR IS FAR MORE COMPLICATED THAN LEDGED IN THE PLANNING DOCUMENTSDOCUMENT
THE POTENTIAL IMPACT OF THE NATURAF MOVEMENTSMOVEMENT OF WILDLIFE IN THE

TON GASSGAS IS ICANTH BECAUSE THE AVAIL ABILITY AND QUALITY OF ALTERNATE ROUTESROUTE WILL

ALSO BE DIMINISHED HUMAN UPSETTING MOVEMENT CORRIDOR

PROBABLY HAS EFFECTSEFFECT AT MANY SCALESSCALE AND THE ZONE OF TRITE FOR DISTURBANCESDISTURBANCE

PROBABLY VARIESVARIE GREATLY THEREFORE SUGGEST THAT IG GUIDELINESGUIDELINE BE

DEVELOPED FOR DESIGNATION OF CORRIDORSCORRIDOR NUMBER OF BONSH FQ FROM

DISCUSSIONSDISCUSSION WITH MINTA AND

DESIGN OF CORRIDORSCORRIDOR

WHEN EVALUATING AN QTS POTENTIAL FOR CONSERVATION CORRIDORSCORRIDOR BELIEVE

PLANNERSPLANNER SHOULD USE AN PRIORI ANALYSISANALYSI GUIDED ONLY BY KNOWLEDGE OF SPECIESSPECIE

BIOLO AND IF AVAILABLE EMPIRICAL BASELINE DATA THAT SPEC SPATIAL AND TEMPORAL

PATTERNSPATTERN OF MOVEMENT FROM TRACK TRANSECT SURVEYSSURVEY ETC
THE SIZE OF THE AREA GEOMETRY PHYSIOGRAPHY AND THE DEGREE OF BEHAVIORAL FIDELITY

EXHIBITED BY DIFFERENT SPECIESSPECIE SHOULD BE CONSIDERED TOPOGRAPHY IS OF PARAMOUNT

IMPORTANCE IN MOUNTAINOUSMOUNTAINOU ENVIRONMENT BECAUSE OF ITS INFLUENCE ON CLIMATE

HABITAT AND TRAVEL IMPEDIMENTSIMPEDIMENT TABLESTABLE IN SILICA TAILE
HABITAT MODELSMODEL FOR AN EXCELLENT EXAMPLE THE TYPE ANALYSESANALYSE THAT NEED TO

CONDUCTED IN THE PRELIMINARY ANALYSISANALYSI ANY PROPOSED LOCATIONSLOCATION OF IQ
ROADSROAD OR PLANSPLAN FOR LOGGING SHOULD BE PURPOSIVELY DISREGARDED BECAUSE LAND USE
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POLICIESPOLICIE INFLUENCE THE AVAILABILITY AND LQ OF MOVEMENT CORRIDORSCORRIDOR BY AFI
HABITAT AVAILABILITY AND EFFECTIVENESSEFFECTIVENES PLANNERSPLANNER SHOULD IDENTIFY CURRENT PERMITTED

USESUSE OF THE LANDSCAPE AND THE ASSOCIATED EFFECTSEFFECT OF WILDLIFE MANAGEMENT

PRACTICESPRACTICE

INITIALLY WE CAN ASSUME THAT UNDISTURBED CONDITIONSCONDITION WILDLIFE

MOVEMENTSMOVEMENT ARE THE PRODUCT OF AN OR GROUP SEARCH FOR LIFE REQUISITESREQUISITE

MOVEMENTSMOVEMENT ARE AFFECTED BY SPECIESSPECIE ADAPTATIONSADAPTATION POPULATION SIZE DEMOGRAPHIC

INTERSPECIFIC THE ABUNDANCE AND DISTRIBUTION OF FOOD

IQL OF HABITAT FOR SECURITY AND CLIMATE IN SOME

MOVEMENTSMOVEMENT APPEAR TO BE FOR LEH SEASONAL MOVEMENTSMOVEMENT
OF MANY SPECIESSPECIE HAVE BEEN SHOWN TO FOLLOW TRADITIONAL PATTERNSPATTERN WITH SEASONAL

FIDELITY TO RESPECTWC SUMMER AND WINTER RANGESRANGE

WE CAN ALSO ASSUME THAT FOR SOME THE ABSENCE OF LANDSCAPE

DISTURBANCE MOVEMENT MUTESMUTE WILL BECOME LYH TRADITIONAL OVER ECOLOGICALLY

SIGNIFICANT TIME PERIODSPERIOD NOT JUST THE LOCATION OF THE ROUTESROUTE BUT TEMPORAL PATTERNSPATTERN
OF USE SIONG THOSE LH THERE IS GOOD EVIDENCE THAT AMONG LIVE SPECIESSPECIE

KNOWLEDGE OF TRAVEL ROUTESROUTE IS PASSED IQ BY TRADITION FROM GENERATION TO

GENERATION THE EXACT POSITION OF THE IDOR IS

FOR SOME SPECIESSPECIE

SUMMER AND WINTER IH FOR MANY SPECIESSPECIE APPEARSAPPEAR TO BE GOVERNED BY
WITH RIVER VALLEYSVALLEY AND EW ELEVATION PASSESPASSE THE FAVOURED ROUTESROUTE IN

MOUNTAINOUSMOUNTAINOU ENVIRONMENTSENVIRONMENT THERE IS INCREASED POTENTIAL TO MOVE SUMMER
BECAUSE SNOW DEPTHSDEPTH DO NOT LUDE USE OF HIGH ELEVATION HABITATSHABITAT AND PASSESPASSE
THERE IS AN INCREASED USE OF LOW ELEVATION LQ DURING FROZEN RIVERSRIVER AND

RIDGESRIDGE AND SHORELINESSHORELINE ARE USED DISPROPORTIONATELY BECAUSE OF EASE OF

LH SKI TRAILSTRAIL LEH TRAILSTRAIL GRADED ROADSROAD PACKED ROADSROAD CAN

ARTIFICIALLY ENHANCE THE RANGE AND EFFICIENCY OF WINTER MOVEMENTSMOVEMENT ET AL

WITHIN THISTHI THE MAJOR VALLEYSVALLEY IN THE TONGASSTONGAS MAY FUNCTION AS CORE

AREASAREA FOR LARGE NUMBER OF MAMMALSMAMMAL AND SERVE THE IMPORTANT ROLE OF CONNECTING

SUBSTANTIAL AREASAREA OF HABITAT VALLEYSVALLEY MAY ALSO ALLOW WILDLIFE TO MAKE SEASONAL

MOVEMENTSMOVEMENT TO EXPLOIT PATCHESPATCHE OF FOOD FOR LATQ AND LARGE CARNIVORESCARNIVORE THE

VALLEYSVALLEY AND DRAINAGESDRAINAGE PROBABLY FACILITATE DISPERSAL AND SERVE AS CORRIDORSCORRIDOR FOR

MOVEMENT BETWEEN UPPER ELEVATION SUMMER RANGE AND LOWER ELEVATION WINTER

GENERAL CONSIDERATIONSCONSIDERATION FOR DESIGN LM CORRIDORSCORRIDOR

RATESRATE OF SUCCESSFW DISPERSAL FROM ONE AREA TO ANOTHER DECLINE WHEN

DISTANCESDISTANCE BETWEEN BLOCKSBLOCK OF SUITABLE HABITAT INCREASE
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DIFFERENT CORRIDORSCORRIDOR ARE APPROPRIATE FOR DIFFERENT

DIFFERENT CORRIDORSCORRIDOR HAVE DIFFERENT FUNCTIONSFUNCTION

SPECIFIC LOCATIONSLOCATION ALONG CORRIDORSCORRIDOR ARE LIKELY TO SERVE DIFFERENT

PURPOSESPURPOSE

DIFFERENT SPECIESSPECIE HAVE DIFFERENT CORRIDOR REQUIREMENTSREQUIREMENT

REQUIREMENTSREQUIREMENT FOR DIFFERENT IESH VAZY WITH THE DEGREE OF TOLERANCE

FOR HUMANSHUMAN AND THEIR AETHITLESAETHITLE

INDIVIDUALSINDIVIDUAL OF THE SAME SPECIESSPECIE ARE BEHAVIORALLY ILA AND

AQL IESH PRONE TO DEVELOP TRADITIONSTRADITION THAT VARY WIDELY

STRESSESSTRESSE THAT MAY IMPAIR THE FUNCTION OF CORRID6RSCORRID6R

INCREASING OF NATURAL AREASAREA INTRODUCESINTRODUCE PERMANENT HABITAT

ALTERATION PERMANENT HABITAT REMOVAL LANDSCAPE FRAGMENTATION AND

ESTABLISHMENT OF STRUCTURESSTRUCTURE THE MOST SIGNIFICANT AND PERNICIOUSPERNICIOU THREATSTHREAT TO

WILDLIFE ARE RELATED TO LOSSLOS ALIENATION AND ALTERATION OF HABITAT LTING FROM

ESTABLISHMENT OF PERMANENT AND INENTH OF SUPPORTIVE
IN MANY CASESCASE THE PERMANENCE FACILITIESFACILITIE IBRECLOSESIBRECLOSE FUTURE

OPPORTUNITIESOPPORTUNITIE FOR RESTORATION STRUCTURESSTRUCTURE AND RELATED ACTIVITIESACTIVITIE RESULT IN

FRAGMENTATION OF THE LANDSCAPE CQ ION OF ESSENTIAL REGIONAL DISPERSAL

CORRIDORSCORRIDOR AND TO MTER AND TEMTO MOVEMENTSMOVEMENT OF ANIMALSANIMAL
LERSLER SUCH AS ROADSROAD ARE DIRECT AND INCREASINGLY IMPORTANT CAUSESCAUSE OF IL
LQITY

POTENTIAL DISTURBANCESDISTURBANCE TO CORRIDORSCORRIDOR INCLUDE EXTRACTIVE RESOURCE EXPLOITATION

ING DEVELOPMENT OF UTILITY ROADSROAD AT AND WATER

RECREATIONAL DEVELOPMENT AND ACTIVITIESACTIVITIE SUCH AS HUNTING ASSOCIATED

WITH THESE PHYSICAL CHANGESCHANGE ARE DISPERSED AND TRANSIENT HUMAN ACTIVITIESACTIVITIE THAT

ALTER THE BEHAVIOUR OF AND HABITAT USE BY WILDLIFE SPECIESSPECIE ALIENATION

COMBINATION OF DIRECT HABITAT LOSSLOS AND SENSORY DISTURBANCESDISTURBANCE HAS THE AQLH TO

OBSTRUCT SEASONAL MOVEMENT PATTERNSPATTERN OR INCREASE VULNERABILITY AS ANIMALSANIMAL

ATTEMPT TO LEARN NEW TRAVEL ROUTESROUTE FOR EXAMPLE HUMAN ACTIVITY MAY DISRUPT THE

TIMING AND RATE OF MOVEMENTSMOVEMENT THROUGH PREFERRED IT INCREASED STRESSSTRES

HUMAN HARASSMENT IH WILDLIFE MAY SELECT OR BE DISPLACED TO SUBOPTIMAL
TRAVEL ROUTESROUTE IN MORE DIFFICULT TERRAIN BUT NOT WITHOUT CONSEQUENCE DEPLETED

ENERGY BUDGETSBUDGET AND REDUCED FITNESSFITNES ARE POSSINE OUTCOMESOUTCOME OF USING SECONDAW
ROUTESROUTE
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DESIGNATING CORRIDORSCORRIDOR IT IS IMPORTANT TO REMEMBER THAT WE DO NOT KNOW

HOW CLOSE ANIMALSANIMAL USING CORRIDORSCORRIDOR ALREADY ARE TO OF

IN WHICH DIRECT AND CUMULATIVE EFFECTSEFFECT WILL RESULT DISRUPTED

THE SPECIFIC CONDITIONSCONDITION WHICH ARE EITHER OR

ARE VARIABLE THE EXTENT AND INTENSITY OF DISTURBANCE APPEARSAPPEAR
TO VARY WITH THE IRON AND SOCIAL CONTEXT AND THE INDIVIDUAL ANIMAL FOR

THERE ARE CASESCASE WHERE DEER OR GRIZZLY BEARSBEAR COULD NOT BE HARASSED AWAY
FROM TM AREA WHEREASWHEREA AT OTHER TIMESTIME THEY ARE EASILY DISTURBED

THE BEHAVIORAL RESPONSE TO DISTURBANCE IS EXTREMELY VARIABLE BOTH

AND LNTRA MUCH OF THE VARIABILITY IS BELIEVED TO BE DUE TO COMPLEX

INTERACTIONSINTERACTION OF DIRECT INDIRECT AND ADDITIVE EFFECTSEFFECT HOWEVER THERE IS GENERAL

CONSENSUSCONSENSU AMONG RESEARCHERSRESEARCHER THAT THE RESPONSE OF SPECIESSPECIE TO PARTICULAR

DISTURBANCE DEPENDSDEPEND LARGELY ON DISTURBANCE HISTORY THISTHI IS CRITICAL CONCEPT

UNDERSTANDING THE BELUMOR OF LONGLIVED LMA AND SOCIAL LSH THAT LEARN

THROUGH SOCIAL TRANSMISS1ON IT WORTH NOTING THAT LH OF THE SPECIESSPECIE IN THE

TONGASSTONGAS ARE BOTH LONGLIVED AND SOCIAL

ADDING DISRUPTION TO AN EXISTING DISTURBANCE REGIME WILL LIKELY HAVE THE

LEAST EFFECT IF THE RECORD OF PAST DISTURBANCESDISTURBANCE IS OF SIMILAR FREQUENCY AND

DURATION SUCH THAT HABITUATION HAS BEEN ALLOWED TO OCCUR THE DANGER IS THAT

THE ITIO OF NEW DISTURBANCE MAY EXCEED AN UNKNOWN THRESHOLCL POSSIBLY DUE

TO OR CUMULATIVE EFFECTSEFFECT PRODUCING AN UNANTICIPATED OUTCOME THAT IS

THE NEW DISTURBANCE IN CRNH IT ESTABLISHED BACKGROUND

MAY SURPASSSURPAS THE LEVEL OF HABITUATION OR INNATE BEHAVIORAL PLASTICITY THAT ALLOWSALLOW

IMA TO COPE WITH DISRUPTION AN IMPORTANT VARIABLE IS HOW SIMILAR THE TYPESTYPE

OF DISTURBANCE ARE AS PERCEIVED BY THE ANNUAL BEING DISTURBED TSQQTHAT INSTEAD CLAN INCREMENTAL OR QUANTITATIVE CHANGE THAT MERELY

DISTURBANCE MTENSTTY OR LS TO THE ANIMALSANIMAL ENVIRONMENT

MAY BE ITATI DIFFERENT FROM ANY IN ITS HISTORY AGAIN RESULTING IN

UNANTIDPATED RESPONSE PETSPET IQ
GENERAL ONS

THERE IS AN OVERALL LACK OF EMPIRICAL IONH SPECIFIC TO THE TONGAST

FOR THE MOST SPECIESSPECIE IONSH ARE IGNORED

ON THE SUBJECT OF TERRESTRIAL SPECIESSPECIE THAT REQUIRE SPECIAL CONSERVATION

PLANSPLAN IN LLH CARNIVORE POPULATIONSPOPULATION HAVE HIGHER PROBABILITY OF EXTIRPATION

THAN MOST OTHER SPECIESSPECIE BECAUSE THEY ARE MORE SUSCEPTIBLE TO

CARNIVORESCARNIVORE ARE GENERALLY LESSLES RESILIENT THAN LATESLATE BECAUSE OF ITED
REPRODUCTIVE CAPACTTY UNLIKE LQLA THEY DID NOT EVOLVE TO SUSTAIN HIGH RATESRATE

OF MORTAHTY AND THEREFORE THERE ARE FEWER ANIMALSANIMAL AT HIGHER TROPHIC LEVELSLEVEL THE

LARGER CARNIVORESCARNIVORE HAVE BEEN AS BEING MOST AT RISK PRIMARILY BECAUSE OF
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LOW NUMBERSNUMBER AND REDUCED IONH OWING TO ESPATLON AND DISPLACEMENT

HI DETENNINING THE EXTENT OF IONH THAT MAY OCCUR AS THE RESULT OF

HUMAN ACTIVITIESACTIVITIE HUNTED POPULATIONSPOPULATION OF WILDLIFE UYH AVOID HUMAN
DISTURBANCE LI OF HABITAT OFTEN OCCURSOCCUR AS RESULT OF DISPLACEMENT TO

AVOID SENSORY IS REACTIONSREACTION TO NOISE AND HUMAN ACTIVITY VARY WITH

LOCAL CONDITIONSCONDITION AND CIRCUMSTANCESCIRCUMSTANCE BUT THE RESPONSE GENERALLY IS MOVEMENT

AWAY FROM DISTURBANCE

LDUAQ WILDLIFE SPECIESSPECIE WERE TREATED VERY DIFFERENTLY AS REFLECTED IN THE

UNEVEN QUALITY OF THE MODE THE BROWN BEAR MODEL WAS COMPREHENSIVE AND

CURRENT WHEREASWHEREA THE WOLF MODEL FAILED TO INCOQORATE RECENT INFORMATION WOULD

HAVE TO QUESTION THE EFFICACY OF THE MODELLING PROCEDURE WITHOUT AN EFFORT AT

VALIDATION

ARE VIABLE LONSH TO BE MAINTAINED INTO PERPETUITY WHY
DOESDOE THE CONSERVATION PLAN STRESSSTRES VIABLE THSTEAD OF JUST VIABLE WHY THE

SHORT TIME FRAME FOR MODELLING OF MINIMUM VIABILITY

WOULD LIKE TO SEE AN EFFORT TO DETERMINE AVAILABLE HABITAT FOR DIFFERENT

SPECIESSPECIE AFTER EXCLUDING UNUSABLE AREASAREA ROCK ICE SOME SLOPE AND ASPECTSASPECT
WOULD ALSO LIKE TO SEE CRITERIA FOR ESTABLISHMENT OF CORRIDORSCORRIDOR THAT INCLUDE ID
COVER LOTZH AND GEOMETRY

THERE IS GENERAL ACCEPTANCE THAT ROAD DENSITY IS ONE KEY LVEH VARIABLE

WHICH CAN BE APPLIED WHEN UNGH THE EFI OF DISTURBANCE AND HABITAT

FRAGMENTATION 1990 1984 MATTSON ALTHOUGH THERE IS

VARIABILITY IN THE LITERATURE WITH REGARD TO THE AMOUNT OF LACEN AND OTHER

IMPACTSIMPACT THERE IRREFUTABLE EVIDENCE THAT ROADSROAD AND DISTURBANCESDISTURBANCE ASSOCIATED

WITH ROADSROAD REDUCE HABITAT EFFECTIVENESSEFFECTIVENES RESULTING REDUCED FITNESSFITNES AND

MORTALITY BRIEFLY ROADSROAD FRAGMENT IL HABITAT REDUCING THE

HABITATSHABITAT CAPABILITY TO PROVIDE SECURITY FOR WILDLIFE THISTHI RESULTSRESULT IN WILDLIFE

AVOIDING OR UNDERUSMG THE FRAGMENTED HABITATSHABITAT OR BEING EXPOSED TO ELEVATED RISK

OF MORTALITY THUSTHU REDUCING HABITAT EFFECTIVENESSEFFECTIVENES EMPHASISEMPHASI
SHOULD BE PLACED ON THE POTENTIAL NEGATIVE EFFECTSEFFECT OF ROADSROAD

WOLVESWOLVE CONSCON IONH SFRATE

AU SECTIONSSECTION NINQG TO WOLVESWOLVE ARE LIMITED AND SOMEWHAT OUTDATED

HOWEVER THE VIABILITY RISK ASSESSMENT SPECIESSPECIE ACCOUNT AND CONSERVATIONVH ARE LYH ADEQUATE CONSIDERING THE LACK OF EMPIRICAL IFB
IQL FOR THE THE SPECIESSPECIE ACCOUNT AND CONSERVATION STRATEGY COULD

BE IMPROVED BY INCLUDING MORE RECENT AND POSSIBLY RELEVANT LITERATURE MORE
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COMPLETE DISCUSSION OF SOME OF THE BIOPHYSBIOPHY TEAL THAT INFLUENCE WOLVESWOLVE

WOULD ALSO BE APPROPRIATE SEE

THE OUTLINED OBJECTIVE OF SUSTAINING VIABLE POPULATIONSPOPULATION OF WOLVESWOLVE IN THE

TONGASSTONGAS UNREALISTIC AS LARGE AS THE TONGASSTONGAS MAY THE AREA IS PROBABLY TOO

UH TO MAINTAIN THE NUMBERSNUMBER OF WOLVESWOLVE REQUIRED FOR LONGTERM INABIL
MORE REASONABLE AND REALISTIC CONSERVATION OBJECTIVE WOULD BE TO MAINTAIN THE

ECOLOGICAL PROCESSESPROCESSE ID COMPONENTSCOMPONENT THAT ARE ESSENTIAL FOR SECURING THE FUTURE OF

THE WOLF POPULATION NOW OCCUPYING THE TONGASSTONGAS THISTHI MEANSMEAN THAT POPULATION

VIABTHY LH HAVE TO BE ADDRESSED IN REGIONAL CONTEXT WITH AN EFFORT TO MAINTAIN

LINKAGESLINKAGE WITH ASUBPOPULATIONSSASUBPOPULATIONS OF WOLVESWOLVE IN OTHER AREASAREA BECAUSE THE TONGASSTONGAS
DOESDOE NOT EXIST VACUUM ID IS NOT SELF THE FOREST

SERVICE WILL NEED TO DEVELOP PLANSPLAN THAT ADDRESSADDRES IYH AND

MOVEMENTSMOVEMENT OF WOLVESWOLVE TO BE SUCCESSFUL SUCH AN EFFORT WILL

REQUIRE CLOSE COOPERATION WITH THE STATE OF ALASKA AS WELL AS CANADIAN FEDERAL

AND INCIA AGENCIESAGENCIE

THERE ARE SEVERAL REASONSREASON WHY BELIEVE THE TONGASSTONGAS IS OF INADEQUATE SIZE

TO MAINTAIN VIABLE POPULATIONSPOPULATION OF AS IN THE PROPOSED

CONSERVATION STRATE DENSITIESDENSITIE OF WOLVESWOLVE VARY ACCORDING TO AVAILABLE PREY

BIOMASSBIOMAS AND SOCIAL FACTORSFACTOR THAT IBIT REPRODUCTION WOLVESWOLVE ARE TRUE APEX

PREDATORSPREDATOR THAT ARE DEPENDENT ON UNGULATE PREY FOR THEIR CONSEQUENTLY
IRH DENSITIESDENSITIE ARE OFTEN MUCH LOWER THAN OTHER PREDATORSPREDATOR THAT CAN SUCCESSFULLY

FUNCTION AT SEVERAL TROPHIC LEVELSLEVEL BEARSBEAR MOREOVER THE HIERARCHAL SOCIAL

SYSTEM OF WOLVESWOLVE TENDSTEND TO REDUCE THE EFFECTIVE BREEDING POPULATION FAR BE THE

ACTUAL NUMBER OF LVE THAT MAY BE PRESENT IN AN ARET

INTERTWINED WITH THESE FACTORSFACTOR ARE LANDSCAPE ELEMENTSELEMENT MAT RESTRICT USABLE

HABITAT AND THUSTHU POPULATION DENSITY FOR EXAMPLE TOPOGRAPHY INFLUENCESINFLUENCE

LQLITYH AND QUALITY OF HABITAT FOR WOLVESWOLVE AND THEIR PREY TWO EXAMPLESEXAMPLE SERVE

TO ILLUSTRATE THE EFFECTSEFFECT OF TOPOGRAPHY ON WAIF NUMBERSNUMBER MY STUDY AREA IN THE

CANADIAN ROCKIESROCKIE IS BIT LARGER THAN THE TONGASSTONGAS AND CONTAINSCONTAIN PACKSPACK AND

100 WOLVESWOLVE LESSLES THAN 22 OF THE AREA IS USABLE BY WOLVESWOLVE AND THEIR PREY AS

WOULD BE EXPECTED MUCH OF THE STUDY AREA IS COVERED WITH ROCK AND IN

CONTRAST THE HIGHLY PRODUCTIVE AND TOPOGRAPHICALLY HOMOGENOUSHOMOGENOU AREA OF RIDING

MOUNTAM NATION PARK MANITOBA SUPPORTSSUPPORT WOLVESWOLVE 845 WOLVESWOLVE IF EXTRAPOLATED

TO 16 MILLION ACRESACRE NEARLY ALL OF THE AREA NOT COVERED BY WATER IS USABLE AND

FROZEN WATERWAYSWATERWAY BECOME AVAILABLE IN WINTER ACCORDINGLY WOULD GUESSGUES THE

TOPOGRAPHY OF THE TON GASSGAS PROBABLY RESTRICTSRESTRICT EFFECTIVE HABITAT FOR WOLVESWOLVE TO LESSLES

THAN EIGHT MILLION ACRESACRE MOST OF WHICH IS IT LOWER ELEVATION VALLEYSVALLEY TARGETED FOR

LOGGING
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HABITAT CAPABILITY MODEL

THE HABITAT CAPABILITY MODEL IS NEXT TO WORTHLESSWORTHLES IN ITS PRESENT FORM AM
PARTICULARLY CONCERNED THAT FOREST MANAGERSMANAGER WILL MAKE DECISIONSDECISION BASED ON

CONCLUSIONSCONCLUSION DERIVED FROM THISTHI MODEL ALTHOUGH THE AUTHORSAUTHOR CLEARLY ACKNOWLEDGE

THAT THE RELIABILITY OF HABITAT CAPABILITY MODELSMODEL IS QUESTIONABLE THE POINT HAS NOT

BEEN EMPHASIZED STRONGLY ENOUGH THISTHI CAUTIONARY NOTE IS IMPORTANT AND MUST

BE CONVEYED TO DECISION MAKERSMAKER IF THE WOLF HABITAT MODEL IS TO BE RETAINED IN THE

FINAL CONSERVATION VQ
HOWEVER GIVEN THE LACK OF DATA ON LVE IN THE TONGASSTONGAS AM CONVINCED

THAT HABITAT CAPABILITY IQNGH IS NOT WORTH THE OF TIME OR MONCY
MOREOVER IN THE ABSENCE OF GOOD INFORMATION THE NSK OF NS APPLICATION OF THE

MODEL IS INCREASED QUESTION WHETHER WE LEARNED ANYTHING FROM THISTHI MODEL AND

WHETHER ASSISTED IN THE PREPARATION OF BETTER CONSERVATION STNTE
SUPPOSE THAT AT THE VENJ LEAST IT REVEALED THE PAUCITY OF IONH AVAILABLE FOR

THE AREA NOTWITHSTANDING THE PREVIOUSPREVIOU COMMENTSCOMMENT HERE ARE SEVERAL SUGGESTIONSSUGGESTION
THAT MAY HELP IMPROVE THE CURRENT MODEL

BEAVER ARE NOT AVAILABLE THROUGHOUT THE YEAR SO THEY SHOULD BE ONLY

CONSIDERED AN ALTERNAUVE PREY THAT ARE AVAILABLE SEASONALLY

MY EXPENENCE HAS BEEN THAT BEAVER MAY BE SEASONALLY

IMPORTANT TERMSTERM OF NUMBERSNUMBER KILLED BUT NOT BLOMASSBLOMAS CONSUMED

THE MODEL DOESDOE NOT COMMUNITY LEVEL AS AN

APEX PREDATOR THE WOLF HAS PROFOUND EFFECTSEFFECT ON THE IROM AT

MINIMUM THE MODEL SHOULD CONSIDER SECONDARY CONSUMERSCONSUMER

SCAVENGERSSCAVENGER AND COMPETITORSCOMPETITOR SUCH AS BROWN BEARSBEAR

THE MODEL SHOULD ADDRESSADDRES THE ILI OF ALTERNATE PREY TO SUSTAIN

WOLF POPULATIONSPOPULATION AT LOW

THE ROLE OF SALMON SHOULD BE CONSIDERED POSSIBLY IN THE SAME WAY
BEAVER ARE INTO THE MOD
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TONGASSTONGAS NATIONAL FOREST

MANAGEMENT P1A

SCIENTIFIC REVIEW

BY

DANIEL FLETSEHER

DIRECTOR WILDLIFE BIOLOGY PROGRAM

UNIVERSITY OF MONTANA

REVIEWED THREE DOCUMENTSDOCUMENT PMPOSED ZTEG FOR MAINTAINING WELLKH VIABLE IONSH OF WILDLIFE LATED WITH OLDGROWTH FORESTSFOREST IN

SOUTTTEASTMASKA REPO RT OF AN COMMITTEE THE CHAPTER

ON WOLVESWOLVE HABITAT TUTYH MODELSMODEL FOR EN SOUTHEAST AND 31

APPENDIX FISH AND LQI ILITY RISK ASSESSMENT

BACKGROUND

GREW UP IN RURAL SETTING IN MINNESOTA WITH FISHING POLE IN MY HANDSHAND

MY EARLY SUMMERSSUMMER WERE SPENT AT MY GRANDPARENTSGRANDPARENT CABIN ON LAKE NORTHERN

MINNESOTA MY DAD HAD AN ACRE OF LAND HE Q1S USING WHEN WE WERE HIGH

SCHOOL SO MY BROTHERSBROTHER AND PLANTED IT WITH TOMATOESTOMATOE AND PAID FOR MUCH OF OUR

UNDERGRADUATE EDUCATION WITH TRUCK FANNING

MY ICH BACKGROUND JUDE IN WILDLIFE MANAGEMENT AT THE

UNIVERSITY OF MINNESOTA I974 AN IN WILDLIFE AT KANSASKANSA STATE

TQYH AM IT IN FORESTRY WILDLIFE ECOLOGY FROM THE YALE

SCHOOL OF FORESTZY AND ENVWONMENTAL STUDIESSTUDIE IN WORKED FOR ALMOST YEAR

ON THE ROYALE MOOSE PROJECT BETWEEN MY AND MY AND TAUGHT AT THEIN OF CALIFORNIA BERKELEY AS SABBATICAL REPLACEMENT BEFORE TAKING

TENURE TRACK POSITION AT THE UNIVERSITY OF MY ACADEMIC BACKGROUND

AND RESEARCH AND TEACHING EXPERIENCESEXPERIENCE HAVE BECOME LESSLES GAMEORIENTED SINCE MY
WS AND MORE ORIENTED TOWARD BROADER DEFINITION OF WILDLIFE CONSERVATION

CURRENTLY SUPERVISE ANDOR PARTICIPATE IN RESEARCH ON ENDANGERED SPECIESSPECIE

WOLVESWOLVE IN MONTANA AND ADJACENT ISHH SEVERAL SPECIESSPECIE INCLUDING

IT YAK AND ARGALI IN IH VQI LES REPUBLIC OF CHINA IVERSIVER
EFFECTSEFFECT OF STAND MANAGEMENT ON DIVERSITY OF MAMMALSMAMMAL IN WESTERN QH AS

WELL AS GAME SPECIESSPECIE IMPACTSIMPACT OF WOLVESWOLVE AND OTHER PREDATORSPREDATOR ON WHITETAILED DEER

IQ AND MOOSE

THE PHILOSOPHICAL TEXT THAT HAS GUIDED ME MOST MY WORK IS AKLO

QTSSH SAND COUNTY ALMANAC BELIEVE CONSERVATION IS FOSTERED WHEN
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PEOPLE VIEW THEMSELVESTHEMSELVE AS BEING PART OF AS OPPOSED TO APART FROM NATURE

WOULD PLACE BOTH ICH PEOPLE RESOURCESRESOURCE ARE WASTED IF NOT USED AND

HUMANISTIC ICH PEOPLE INTO THE SAUTE GROUP WHO VIEW HUMANSHUMAN AS BEING

FUNDAMENTALLY DIFFERENT AND APART FROM THE REST OF THE BLOTIC COMMUNITY PEOPLE

ARE THE CAUSE OF MOST CONSERVATION AND BY LOCAL PEOPLE IS

NECESSARY THESE PROBLEMSPROBLEM ARE TO BE RESOLVED THISTHI TYPE OF BOTTOMSBOTTOM UP APPROACH

TO CONSERVATION AS OPPOSED TO TOP DOWN APPROACH IS ESPOUSED MUCH OF THE

WILDLIFE COMMUNITY AND IS LS VERY IN NORTH AMERICAN

LEOPOLDSLEOPOLD FAMOUSFAMOU QUOTE FROM SAND COUNTY A1MANAC WHERE HE DEFINED

PROPER LAND USE AND LAND ETHIC IS KEY THING IS RIGHT WHEN IT TENDSTEND TO PRESERVE

THE INTEGRITY STABILITY AND BEAUTY OF THE LO COMMUNITY IT IS WRONG WHEN IT

TENDSTEND OTHERWISE THISTHI IS INTERPRETED TO MEAN INSURING THE CONTINUANCE OF

SPECIESSPECIE USING RESOURCESRESOURCE IN SUSTAINABLE FASHION AND MAINTAINING THE

EVOLUTIONARY AND ECOLOGICAL PROCESSESPROCESSE THAT COMPRISE BEAUTY

MY PROFESSIONAL MEMBERSHIPSMEMBERSHIP INCLUDE THE WILDLIFE SOCIETY THE ECOLOGICAL

SOCIELY OF IN AND THE SOCIETY FOR CONSERVATION BLOLO HAVE BEEN FAIRLY

ACTIVE IN THE WILDLIFE SOCIETY ESPECIALLY INTERNATIONAL AQL

COMPREHENSIVE REVIEW

APPLAUD THE EFFORTSEFFORT OF THE COMPILERSCOMPILER OF THISTHI DOCUMENT FOR IRH EFFORTSEFFORT TO

ADDRESSADDRES BIOLOGICAL DIVERSITY ON THE THAT IS NOT AN EASY TASK

DO HOWEVER HAVE BOTH GENERAL AND SPECIFIC EARLY IN THE

DOCUMENT IT SFRESSED THAT THISTHI IS VERY DIVERSE AND FRAGMENTEDIRON THERE ARE MANY ISLANDSISLAND AND AND IMPRESSIVE AQL
RESULTING IN WHAT MUST BE DRAMATIC DIFFERENCESDIFFERENCE VEGETATIVE GROWTH IT

IS DIFFICULT TO ASSESSASSES FRAGMENTATION CAUSED BY HUMAN ACTIONSACTION IT GOOD IDEA

OF THE MATRIX CUNENTLY ON THE INE OF THESE STANDSSTAND ARE MUCH
MORE PRODUCTIVE THAN OTHERSOTHER SOME CONTAIN GREATER THAN 50000 BF SIMPLE

STATEMENT THAT OF THE PRODUCTIVE OLDGROWTH PRODUCTIVE DEFINED AS
HAS BEEN CUT SINCE 1954 DOESNT TELL US MUCH LARGE PROPORTION OF THE

FOREST IS DESIGNATED WILDERNESSWILDERNES WHAT PROPORTION OF THE STANDSSTAND WITH GREATER THAN00 BFAC HAVE BEEN CUT THESE HIGHLY PRODUCTIVE AREASAREA ARE LIKELY TO HAVE

BEEN MOST HEAVILY CUTOVER AND TO BE HIGHLY PRODUCTIVE FOR WILDLIFE AS WELL WHAT

PROPORTION OF THE LOW IONH AREASAREA HAVE BEEN CUT HOW DOESDOE THE SPATIAL PATTERN
OF CUTFING MIMIC OR NOT MIMIC THE NATURALLY FRAGMENTED IRON

CONSERVATION OF BIOLOGICAL DIVERSITY SHOULD INVOLVE MORE THAN JUST

HIGHER LEVELSLEVEL OF BIOLOGICAL IONH HABITAT TYPESTYPE IESH AND

ECOSYSTEMSI SHOULD RECEIVE MORE ATTENTION
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UNDERSTAND THE NEED FOR DISCRETE HABITAT CONSERVATION AREASAREA IN CAST LIKE

THE SPOTTED OWL WHERE THE LANDSCAPE HAS ALREADY BEEN GREATLY THE

RATEGY DOCUMENT STATESSTATE THAT ONLY OF THE PRODUCTIVE OLDGROWTH HAS BEEN

HARVESTED HOWEVER LLH REMAINSREMAIN WHY IMPLEMENT PLAN WHERE ONLY

ISLANDSISLAND OF SUITABLE HABITAT WITHIN AN ARCHIPELAGO REMAIN RELAUVELY SMALL HCASHCA
SHOULD BE LAST RESORT IN CONSERVATION PLANNING SEEMSSEEM TO ME THAT THE PROCESSPROCES
SHOULD WORK TO AVOID FRAGMENTATION IN THE FIRST PLACE MANAGEMENT SHOULD BE

DIRECTED TOWARD AVOIDING THE SITUATION DEPICTED IN THE HABITAT CONSERVATION AREASAREA

MAP SOMETHMG CLOSE TO THE INVERSE OF THISTHI MAP WHERE WHITE AREASAREA ARE THE

HABITAT AREASAREA AND THE COLORED AREASAREA ARE MORE HIGHLY AREASAREA WOULD

ENSURE AND ALLOW SPECIESSPECIE TO FREELY MOVE WITHIN AND OCCASIONALLY

THE ISLANDSISLAND UPON WHICH THEY ARE FOUND

BARRING THE APPROACH DESCRIBED THE PRECEDING PARAGRAPH MUCH MORE

EMPHASISEMPHASI SHOULD BE PLACED ON THE LAND BETWEEN HABITAT DISPERSING

ANIMALSANIMAL IB NOT HAVE MAP OF WHERE THE NEAREST CONSERVATION AREA HAPPENSHAPPEN TO

BE BUT IT WOULD SEEM ICAL THAT THEIR SURVIVAL WILL BE ENHANCED AND THEIR

PROBABILITY OF FINDING SUITABLE HABITAT INCREASED IF THE AREA BETWEEN HABITAT AREASAREA

WOULD SUPPORT THESE SPECIESSPECIE FOR AS LONG PERIOD OF TIME AS POSSIBLE DISCUSSION

OF THESE AREASAREA IS IN TOWARD THE END OF THE SFRATEGY THERE ARE FEW ICAL
STUDIESSTUDIE DOCUMENTING THE VALUE OF NARROW CORRIDORSCORRIDOR

REGARDING THE LEC OF SPECIESSPECIE FOR REVIEW WOULD SUGGEST THAT MORE
INFORMATION IS NEEDED ON THOSE SPECIESSPECIE WHOSE OCCURRENCE ON THE TONGASSTONGAS
REPRESENTSREPRESENT THE GEOGRAPHIC EDGE OF THEIR DISTRIBUTION PREVENTING THE REDUCTION OF

THE OVERALL GEOGRAPHIC RANGE OF SPECIESSPECIE CAN AVOID ITTURE PROBLEMSPROBLEM ELSEWHERE

BY INSURING THE CONTINUED EXISTENCE OF THESE SPECIESSPECIE AT THE EDGE OF THEIR RANGE
THEIR CORE POPULATIONSPOPULATION MAY BE MORE LIKELY TO BE ASSURED AS WELL THESE SPECIESSPECIE
ARE MOST LIKELY TO BE AFFECTED BY HABITAT CHANGESCHANGE AND MAY BE GOOD INDICATORSINDICATOR OF

WHAT IS GOING
THE TONGASSTONGAS IS BUT WHAT HAPPENSHAPPEN HERE HAS IMPACTSIMPACT ON

SURROUNDING OWNERSHIPSOWNERSHIP

WOULD NEED MUCH MORE TIME TO EVALUATE THE MODEL USED TO SELECT SPECIESSPECIE
OF CONCERN THERE WOULD SEEM TO BE IMPORTANT INTERACTION TERMSTERM NECESSARY FOR

LEH SPECIESSPECIE WHOSE IBUTIO WAS LIMITED TO SE AND WHOSE

IONH WAS LOW BY THOSE TWO CRITERIA ALONE DESERVE SPECIAL

IBONH CONVERSELY SPECIESSPECIE WHOSE IS WAS LIMITED BY NON
ANTHROPOGENIC FACTORSFACTOR TO SE ALASKA AND WHOSE POPULATION WAS HIGH MAY NOT

DESERVE SPECIAL LONH THE 60 LEVEL OF CONCERN SEEMSSEEM ARBITRAXY TO

ESPECIALLY SINCE TWO OTHER SPECIESSPECIE THE BOREAL OWL AND THE VAUX SWIFT ARE AT

AND 59 WHY Q1S THEY INCLUDED ARE PLANT SPECIESSPECIE

ADEQUATELY COVERED

EVEN THE LARGE HABITAT CONSERVATION AREASAREA ARE QUITE SMALL 40000 ACRESACRE
THEY ARE PROBABLY TOO SMALL TO CONTAIN ONE WAIF PACIC WHY HAVE HCASHCA WITHIN

WILDERNESSWILDERNES AREASAREA SINCE NO MANAGEMENT ACTIVITIESACTIVITIE WILL OCCUR THERE ANYWAY THESE
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LARGER BLOCKSBLOCK OF HABITAT ARE VERY IMPORTANT TO CONSERVING MANY IES THEIR ROLE

SEEMSSEEM TO BE MINIMIZED BY PLACING UCASUCA WITHIN THEM

ECOLOGIC PROVINCESPROVINCE ARE GOOD PLACE TO BEGIN WITH AN ASSESSMENT OF THE

EFFECTIVENESSEFFECTIVENES OF THE BUT STRATIFICATION BY FINER HABITAT CRITERIA SEE

ABOVE LDH ALSO BE APPROPRIATE

UNDER OBJECTIVESOBJECTIVE FIR LARGE WHAT DOESDOE LIMIT TIMBER HARVESC MEAN
AT 00 ACRESACRE 00 OF WHICH MUST BE AT OLDGROWTH WITH AT LEAST MI
ACRE THAT LEAVESLEAVE 20 WHAT ARE THE OBJECTIVESOBJECTIVE FOR THE REMAINING 20000
ACRESACRE HOW MUCH TIMBER HARVEST WILL BE ALLOWED AND WHAT PRESCRIPTION WILL BE

USED THE SAME QUESTIONSQUESTION APPLY TO THE MEDIUM AND SMALL ON PAGE
THE ISSUE IS FURTHER CONFUSED TO ME WITH THE STATEMENT THAT HARVEST

EX LIMITED GROWTH AND JE SHOULD NOT BE ALLOWED WITHIN THE

HCASHCA SILVICULTURAL TREATMENTSTREATMENT THAT HAVE BEEN DEMON SEATED TO ENHANCE

IMPORTANT HABITAT ATTRIBUTESATTRIBUTE MAY BE APPROPRIATE WITHIN WITHIN

WOULD IY TO LIMIT SALVAGE CUTTING EVEN FURTHER THESE DOWNED LOGSLOG

PROVIDE COMPONENTSCOMPONENT OF THE HABITAT OLDGROWTH ESPECIALLY FOR SMALL

IRNA AND SHOULD BE RETAINED WHENEVER POSSIBLE HIDING COVER ALONG ROADSROAD

WITHIN IS PROBABLY AS IMPORTANT AS CLEARING WIDTH ESPECIALLY FOR WOLVESWOLVE AND

HARVESTED SPECIESSPECIE

UNDER IQBRUH SPECIESSPECIE UH FOR GREAT BLUE HERONSHERON
1DNE DISTURBANCE BE PROHIBITED WHILE NEST ACTIVITY IS OCCUTHNG LDNSLDN
UMBER HARVEST BE RESTRICTED THROUGHOUT THE YEAR AND NOT JUST DURING THE NESTING
SEASON WILL COMMENT MORE EXTENSIVELY ON WOLVESWOLVE BELOW

THE BRIEFLY CONSIDERSCONSIDER THE QUALITY OF

HABFTAT BETWEEN HCASHCA GIVEN HOW IMPORTANT THAT INK MUCH MORE

EMPHASISEMPHASI SHOULD BE PLACED THERE THAT ALSO BETTER PLACE TO START ASSESSING
WHERE SHOULD BE PLACED ABOVE RISK WOULD BE YH REDUCED IF THE

WHITE AREASAREA ON EACH OF THE ISLANDSISLAND WERE THE HCASHCA SEE ABOVE

IT SOUNDSSOUND TO ME 41 THAT THE ASQ NEEDSNEED TO BE REDUCED

SPECIESSPECIE REVIEW WOLF

WOLVESWOLVE ARE COVERED ON PAGESPAGE 013 OF THE HABITAT IQLIT MODELSMODEL
AND FROM PAGESPAGE 170 OF THE STRATEGY AND WILL THSCUSSTHSCUS THEM TOGETHER

THE RECENT REVIEW OF WOLF TAXONOMY BY NOWAK DOESDOE NOT RECOGNIZE
CAMSCAM LUPUSLUPU AS VALID SUBSPECIESSUBSPECIE THE REVIEW SUGGESTSSUGGEST THAT THERE ARE ONLY
FIVE SUBSPECIESSUBSPECIE OF WOLVESWOLVE IN NORTH AMERICA THISTHI DOESDOE NOT HOWEVER LESSEN THE

NEED FOR CONSERVATION OF THISTHI RN THE CONTIGUOUSCONTIGUOU 48 STATESSTATE BREEDING

POPULATIONSPOPULATION OF WOLVESWOLVE ARE THUND IN NH IN ADDITION TO THE STATESSTATE MENTIONED
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THE WEIGHTSWEIGHT OF FAWNSFAWN AND CALVESCALVE PRESENTED WERE APPARENTLY TAKEN DURING

THEIR FIRST WINTER MANY FAWNSFAWN AND CALVESCALVE ARE KILLED AND EATEN LONG BEFORE WINTER

WHEN THEY ARE MUCH LIGHTER MORE YOUNG MUST BE IF DURING SUMMER TO MEET

WOLF CONSUMPTION RATESRATE IN OUR STUDY AREA WHERE THE LQ PREY OF WOLVESWOLVE IS

WHITETAILED SURVIVAL OF ULT FEMALESFEMALE ALMOST 100 DURING SUMMER
JQH LOW ADUL RATIOSRATIO AND TM ANALYSESANALYSE LQF SCAT SUGGESTSSUGGEST
THAT FAWNSFAWN ARE SIGNIFICANT SUNUNER FOOD THISTHI OCCURSOCCUR AT TIME WHEN FAWN

WEIGHTSWEIGHT ARE 10 THE OVERALL NUMBER OF DEER MUST BE HIGHER IN

SUMMER THEIR LIGHTER WEIGHTSWEIGHT THEN THAN DURING WINTER THE SAME COULD BE

SAID FOR MOOSE AND MOUNTAIN GOATSGOAT

DURING WINTER SNOW DEPTH CAN LYH AFFECT CONSUMPTION RATESRATE IN

DEEP SNOW WINTERSWINTER CONSUMPTION RATESRATE ARE SIGNIFICANTLY LOWER BOYD ET

1994 PRESSPRES THISTHI CAN GREATLY KILL RATESRATE

DISTRIBUTION OF LA DEER WILL NOT BE UNIFORM ACROSSACROS THE LANDSCAPE

ESPECIALLY DURING WINTER AS OTHER IS ABOVE THISTHI SPATIAL PATTERN IS

VERY IMPORTANT AREASAREA WITHOUT PREY DURING WINTER WILL NOT HAVE WOLVESWOLVE

TWENTY PERCENT OF THE OVERALL DEER POPULATION AVAILABLE PER YEAR FOR

CONSUMPTION BY WOLVESWOLVE IS PRETTY HIGH ESPECIALLY IH AN AREA WHERE THERE ARE OTHER

PREDATORSPREDATOR ON DEER HUMANSHUMAN AND OCCASIONALLY ESPECIALLY ON FAWNSFAWN BROWN BEAR

BLACK BEAR AND EH TEN TO FIFTEEN PERCENT WOULD BE SAFER FIGURE BUT DONRT

EXPECT STABLE DATO SYSTEM SEE BOTKLN KH THISTHI IN ADDITION TO

LOWER IONH RATESRATE DURING DEEP SNOW WINTERSWINTER WOULD INCREASE THE NEEDED

DEER DENSITY TO AT LEAST DOUBLE THE DEERSQ TULLE

ROAD DENSITIESDENSITIE SHOULD BE KEPT BELOW OF OPEN ROADSSQUARE MILE

WHETHER THEY ARE ACCESSIBLE THAT MEANSMEAN TO COMMUNITIESCOMMUNITIE WITH

POPULATIONSPOPULATION GREATER THAN PEOPLE OR NOT OUR STUDY AREA NORTHWESTERN

MONTANA AND SOUTHEASTERN BRITISH COLUMBIA WE HAVE HAD WOLVESWOLVE SHOT OR

POISONED ON DOSED ROADSROAD OR OD SEISMIC LINESLINE AM NOT AWARE OF STUDIESSTUDIE ON WOLVESWOLVE

THAT HAVE MADE RECOMMENDATIONSRECOMMENDATION ON CLOSED ROADSROAD BUT SUSPECT THAT THERE

SHOULD BE LIMIT ON CLOSED ROAD TOO BECAUSE THESE ARE TRAVEL CORRIDORSCORRIDOR

FOR HUMANSHUMAN ALSO THE COVER AVAILABLE ALONG ROADSROAD LYH ALSO AFFECTSAFFECT WOLF

SURVIVAL MAD PASSING THROUGH RECENT CLEARCUT PROVIDESPROVIDE NO ITYH FOR

WHEREASWHEREA WOLF COULD REACH SECURITY IN ONE JUMP OFF DIFFERENT ROAD PASSING

THROUGH DENSE HIDING

THE RECOMMENDATION OF ALLOWING HIGHER ROAD ITIESITIE NEAR WILDERNESSWILDERNES OR

ROADLESSROADLES AREASAREA SHOULD BE ABANDONED AT LEAST FOR THE SMALLEST LESSLES AREASAREA AT

MINIMUM SIZE OF 00 ACRESACRE ONE WOLF PACK MAY NOT HAVE ITS ENTIRE HOME

RANGE LDE OF THISTHI ROADIESSROADIES AREA ROAD DENSITY ADJACENT TO LESSLES
AREASAREA WOULD PROVIDE BUFFER STRIP FOR WOLVESWOLVE AND OTHER WILDLIFE FOUND THERE
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COMPREHENSIVE RECOMMENDATIONSRECOMMENDATION FOR THE FUTURE

MANY OF MY RECOMMENDATIONSRECOMMENDATION WERE INCLUDED IN THE COMMENTSCOMMENT ABOVE THE

THAT WOULD PROVIDE CERTAIN NOT NEW BUT IF THE STUDY AREA IS NOW

LAT INTACT KEEP IT THAT WAY AS MUCH AS POSSIBLE CONSIDER USING

AREASAREA OF ROUGHLY THE SIZESSIZE SHAPESSHAPE AND JUXTAPOSITION OF THOSE THAT

HAVE BEEN DESIGNATED AS WHICH WOULD LEAVE MOST LT ARCHIPELAGO INTACT

USE MORE DETAILED TNFORZNATION ON PLANT COMMUNITIESCOMMUNITIE AND PRODUCTIVITY IN

ADDITION TO THE ECOLOGICAL PROVINCESPROVINCE TO ENSURE REPRESENTATION OF LL OF THESE TYPESTYPE
CONSERVATION AREASAREA

CONSIDER KEEPING TRACK OF MORE SPECIESSPECIE TWO OTHER SPECIESSPECIE THE BOREAL OWL

AND VAUX ARE TOO CLOSE IN SENSITIVITY GIVEN THE NODE USED TO NOT

ALL OF THE SENSIFIVE SPECIESSPECIE SHOULD BE MONITORED WITHIN SUBUNITSSUBUNIT OF THE

TON GASSGAS SO THAT IMPACTSIMPACT OF THE FOREST PLAN CAN BE ASSESSED DIFFERENT

MONITORING LA MUST BE USED FOR EACH SPECIESSPECIE FOR WOLVESWOLVE TRACK TRANSECTSTRANSECT CAN

BE USED TO ESTIMATE PRESENCE OR ABSENCE OF WOLVESWOLVE RADIO COLLARING MEMBERSMEMBER
OF EACH PACK AND OCCASIONALLY FLYING OVER THEM AND COUNTING PACK MEMBERSMEMBER
COULD BE USED TO MONITOR POPULATIONSPOPULATION

QIVEN THE VARIABLE SIZESSIZE AND DISTANCESDISTANCE OF HABITAT PATCHESPATCHE AND TO

EACH OTHER AN ADAPTIVE MANAGEMENT APPROACH 1986 WOULD SEEM TO

APPROPRIATE REPLICATESREPLICATE OF ULH MANAGEMENT WITH MONITORING OF

WILDLIFE POPULATIONSPOPULATION BEFORE AND AFTER IGNE
PROPERLY RESULT IN LH IMPROVEMENTSIMPROVEMENT IN FTITURE MANAGEMENT IT COULD ALSO

PROVIDE MSLGHTSMSLGHT INTO THE EFFECTSEFFECT OF HABITAT FRAGMENTATION ON WILDLIFE POPULATIONSPOPULATION

THAT MAY HAVE RAMIFICATIONSRAMIFICATION ELSEWHERE

SPECIESSPECIE SPECIFIC RECOMMENDATIONSRECOMMENDATION FOR THE FUTURE

RECOMMENDATIONSRECOMMENDATION FOR WOLVESWOLVE WERE GIVEN ABOVE
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TON GASSGAS NATIONAL FOREST

LAND MANAGEMENT PLAN

SCIENTIFIC REVIEW

BY

ROGER LL
PROFESSOR DEPARTMENT OF ZOOLOGY

NORTH CAROLINA STATE LTY

BACKGROUND

MY BACKGROUND AND MY RESEARCH HAS BEEN AT THE INTERFACE OF POPULATION

BIOLOGY ECOLO BEHAVIOR AND EVOLUTION AND MY RESEARCH HAS FOCUSED ON HOW

INF RESOURCESRESOURCE AFFECT INDIVIDUALSINDIVIDUAL POPULATIONSPOPULATION AND SPECIESSPECIE MOVING BETWEEN

FIELD RESEARCH SIMPLE MODE11NG AND LAB RESEARCH BELIEVE GIVEN ME INSIGHT

COULD NOT GET FROM ANY SINGLE APPROACH STRONGLY BELIEVE THAT RESEARCH ON

LDB MUST BE GROUNDED AND BELIEVE THAT THEORY MUST BE TESTED ON

WILDLIFE AND NOT TESTED ONLY ON SMALL ANIMALSANIMAL FROM WHOM IT EASY TO COLLECT MUCH
DATA IF OUR IYH IS ROBUST IT WILL APPLY TO WILDLIFE AND IT WILL GIVE US STRONG

INSIGHTSINSIGHT INTO UNKNOWN ASPECTSASPECT OF THE BIOLOGY OF THISTHI NOT

SURPRISING APPROACH FOR SOMEONE WHO HAS ALWAYSALWAY BEEN INTERESTED IN

UNDERSTANDING THE BIOLOGY OF AND WHO ATTENDED THE UNIVERSITY OF CHICAGO

WHILE DAN MONTE DICK INS DICK MONTE

STEVE ARNOLD AND MIKE WADE WERE THERE

ALTHOUGH MANAGEMENT DECISIONSDECISION ARE BEST MADE FROM SOLID

OF THE BIOLOGY OF MANAGED SPECIESSPECIE GAINED THROUGH GOOD RESEARCH

ALSO UNDERSTAND THAT FOR FQ AND SOCIOLOGICAL REASONSREASON MANAGEMENT

IONSH MUST SOMETIMESSOMETIME BE MADE WITHOUT SUCH BACKGROUND MANAGEMENT
DECISIONSDECISION MUST BE MADE WITHIN THE CONTEXT OF SOCIETY ALL SCIENTISTSSCIENTIST AND CERTAINLY

BIOLOGISTSBIOLOGIST HAVE THE OBLIGATION TO EDUCATE SOCIETY SO THAT VALUE JUDGEMENTSJUDGEMENT CAN

BE MADE IN AN MANNER

WITH RESPECT TO THISTHI REVIEW BELIEVE THAT MY BACKGROUND IS APPROPRIATE

OVER THE PAST 25 YEARSYEAR HAVE DONE RESEARCH ON FISHERSFISHER WEASELSWEASEL AND OTHER

MEMBERSMEMBER OF THE WEASEL FAMILY AND ON BLACK BEARSBEAR HAVE HELPED STATESSTATE WRITE

MANAGEMENT PLANSPLAN AND HELPED REVISE THE RECOVERY PLAN LA INT
BELIEVE IT IS OBLIGATION IN THISTHI REVIEW TO PROVIDE MANAGERSMANAGER ON THE TONGASSTONGAS

NATIONAL FOREST WITH THE BEST BIOLOGICAL BACKGROUND FOR DECISI
THE DOCUMENTSDOCUMENT ARE SOMETIMESSOMETIME WORDY AND CONTAIN POOR GRAMMAR IN

HAVE MARKED SOME OF THESE PLACESPLACE ON THE COPIESCOPIE SPLIT INIT WERE
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NOT UNCOMMON AND ME CONFUSING REFERENCESREFERENCE TO PAGESPAGE AND TO OTHER

SECTIONSSECTION WERE OFTEN BLANK TABLESTABLE FIGURESFIGURE AND APPENDICESAPPENDICE WERE SOMETIMESSOMETIME

MISSING SOME CITED IT WAS NOT IN THE LITERATURE CITED SECTIONSSECTION

WHY HAVE MINIMUM VIABLE IONSH BEEN CHOSEN AS GOAL THE GOAL

SHOULD BE TO MAINTAIN HEALTHY POPULATIONSPOPULATION KZR ABOVE LN IF PLANNING FIR

MINIMUM POPULATIONSPOPULATION THAT WHAT WILL BE OBTAINED DUE THEREFORE THESE

DOCUMENTSDOCUMENT SHOULD PROPOSE BROAD PLAN THAT DETERMINESDETERMINE WHAT SIZESSIZE OF

POPULATIONSPOPULATION ARE AND HAS THOSE POPULATION IZ AS THE GOAL

PROPOSED STMTEGYFOR INT LQ LEH POPULATIONSPOPULATION OF

4FEH ASSOCIATED WITH LE FORESTSFOREST SOUTHEAST ALASKA

GENERAL COMMENTSCOMMENT

FOUND THE OVERALL TONE OF THISTHI IENTH DISTURBING THE DOCUMENT

APPEARSAPPEAR TO HAVE BEEN WRITTEN UNDER THE ASSUMPTION THAT LOGGING WILL CONTINUE AT

RATE HARMFUL TO AND WITHIN THAT NTE BEST MUST BE DONE TO

MINIMIZE THE CHANCESCHANCE THAT WILDLIFE POPULATIONSPOPULATION FALL LOW MINIMUM VIABLE

POPULATION LEVELSLEVEL UNDER THE NATIONAL FOREST MANAGEMENT ACT HOWEVER WILDLIFE

ARE CONSIDERED AN IMPORTANT COMPONENT OF NATIONAL FORESTSFOREST THEREFORE WOULD

HAVE PREFERRED TO HAVE READ DOCUMENT THAT SOUGHT TO UNDERSTAND WHAT

NEEDED FOR WILDLIFE UNDER DIFFERENT CONDITIONSCONDITION AND TO DETERMINE AT WHAT LEVELSLEVEL OF

LOGGING WILDLIFE RESOURCESRESOURCE WOULD BE OPTTRNLZED WOULD PREFER TO SEE DOCUMENT

THAT LOOKSLOOK AT OPTIMUM POPULATION SIZESSIZE FOR WILDLIFE AND THEN JUGGLESJUGGLE BOTH

AND WILDLIFE POPULATIONSPOPULATION TO LEVEL OF LOGGING THAT MEETSMEET REQUIREMENTSREQUIREMENT
BOTH FOR IQFE AND FOR LOGGING DETERMINING WIFE POPULATIONSPOPULATION

REQUIRESREQUIRE AN UNDERSTANDING OF WHAT IS FOR DIFFERENT SOME
WILDLIFE ARE TRAPPED FOR FUR SOME ARE HUNTED SOME DRAW TOURISTSTOURIST TO TONGASSTONGAS
NATIONAL FOREST ETC SEE NO REASON WHY THESE VALUESVALUE OF WILDLIFE SHOULD

AUTOMATICALLY BE VALUED LOWER THAN LOGGING NOR SHOULD LOGGING AUTOMATICALLY BE

SACRIFICED FOR THESE IQFE VALUESVALUE WANTED TO READ DOCUMENT THAT STRUGGLED
WITH THISTHI CONCEPT AND LED TO SOLUTION RATHER THAN TO READ DOCUMENT THAT

EMPHASIZED SALVAGING WILDLIFE GIVEN THAT LOGGING WILL WILDLIFE ARE

TO FOREST FOREST IS NOT FOREST WITHOUT

THE 17 VA IAQH SEEM FINE FOR STARTERSSTARTER THE WEIGHTING FACTORSFACTOR

APPLIED TO THEM ARE NOT ALWAYSALWAY IEDH AND SOME IM APPEAR TO DEFY

LOGIC FOR IT DOESDOE NOT MAKE SENSE TO CHOOSE HTQ THAT LEAD TO

CHOOSING COMMON SPECIESSPECIE THAT IS AT THE EDGE OF ITS RANGE IN SOUTHEAST ALASKA

WHILE AN ENDEMIC SPECIESSPECIE IS NOT CHOSEN CRITERIA AND 17

SHOULD HAVE HIGHER WCIGHUNGSWCIGHUNG CRITERION 12 SHOULD BE WEIGHTED HIGHER TOO

FOR GREAT BLUE HERON AND BOREAL OWL DO NOT APPEAR APPROPRIATE
FOR THISTHI PLAN THESE SPECIESSPECIE ARE AT THE EDGESEDGE OF THEIR RANGESRANGE IN SOUTHEAST LA
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AND COULD BECOME LOCALLY ICTH FOR MANY REASONSREASON NOT RELATED TO HABITAT

MANIPULATION BY THE FOREST SERVICE ENDEMIC SPECIESSPECIE SHOULD BE THCLUDED HERE

NOT ABUNDANT SPECIESSPECIE AT THE EDGESEDGE OF THEIR SPECIESSPECIE RANGESRANGE

IN ADDITION THE EVALUATION ARE NOT INDEPENDENT THEREFORE SOME

THOUGHT SHOULD PERHAPSPERHAP BE GIVEN TO CHOOSING CRITERIA THAT ARE AS INDEPENDENT AS

POSSIBLE OR TO APPLYING FACTOR YSE OR SOME OTHER IVARI STATISTICAL

IYQ TO THE CRITERIA TO FIND UNDERLYING INDEPENDENT FACTORSFACTOR

ON PAGE 91 THERE IS THE STATEMENT IT IS CRITICAL THISTHI APPROACH THAT THE

HABITAT PATCHESPATCHE BE NUMEROUSNUMEROU ENOUGH AND CLOSE ENOUGH TOGETHER TO ENSURE THAT

THE SPECIESSPECIE OF INTEREST WILL BE ABLE TO DISPERSE THROUGHOUT THE LCH AM NOT

CONVINCED THAT THISTHI DOCUMENT GUARANTEESGUARANTEE SUCH 1S AM CONCERNED ABOUT

THE DISTANCESDISTANCE BETWEEN HCASHCA SPACING KRGE HCASHCA AT 20 AND MEDIUM SH AT

IN SEEMSSEEM EXCESSIVE TO ME DATA ON MOVEMENTSMOVEMENT OF TRANSIENT MARTENSMARTEN FOR

EXAMPLE DOCUMENT THAT MARTENSMARTEN CAN TRAVEL THESE DISTANCESDISTANCE BUT NOT NECESSARILY

UNDER THE CONDITIONSCONDITION TO BE FOUND ON THE TONGASSTONGAS NATIONAL FOREST DECADE OR TWO

FROM NOW MARTEN TRAVELLING FROM LARGE OR MEDIUM COULD TRAVEL

THROUGH COUNTRY OVER 75 OF WHICH IS NOT HCA AND THEREFORE COULD BE EXTREMELY

POOR MARTEN TRAVELLING IN STRAIGHT LINE RADIUSRADIU FROM HCA COULD

HAVE 75 CHANCE OF NOT HITTING LARGE OR MEDIUM HCA AFTER TRAVELLING 20 MILESMILE
THUSTHU THE SPACING OF THESE 3CAS3CA IS EXCESSIVE FOR ANY NORMAL DISPERSAL OR GENE

FLOW BETWEEN THE WATERSHEDSWATERSHED DESIGNATED AS

THE DISTANCESDISTANCE AND AREASAREA CHOSEN FOR PROTECTION ARE NOT

FOR LEQ PROTECTING ML 200 AROUND HERON ROOKERY AND 14 400
AROUND GOSHAWK NEST ARE PROPOSED BUT NO DOCUMENTATION FOR THESE

DISTANCESDISTANCE ARE IV ELSEWHERE THE LSH REVIEWED FOUND

REFERENCESREFERENCE TO DISTANCESDISTANCE SUCH AS THESE BUT COULD NOT CROSSCHECK ALL OF THEM TO

BE IQNH THAT ALL SUCH CHOICESCHOICE MATCHED REPORTED DATA BETTER DOCUMENTATION

NEEDED AT LEAST ONE EXAMPLE EXISTSEXIST WHERE THE PROPOSED DISTANCE FOR PROTECTION

IS DISTINCTLY DIFFERENT FROM WHAT IS SUGGESTED BY DATA BROWN BEARSBEAR 75 OF

ACTIVITY WITHIN 200 OF STREAMSSTREAM BUT ONLY 100 BUFFERSBUFFER PROPOSED THISTHI MAKESMAKE
ME WONDER IF DOCUMENTATION WAS AVOIDED AT PLACESPLACE IN THISTHI DOCUMENT IN ORDER NOT

TO HAVE TO JUSTIFY CHOOSING PROTECTION DISTANCESDISTANCE THAT CONTRADICT DATA

NY REFERENCESREFERENCE ARE TO USDA FOREST SERVICE DOCUMENTSDOCUMENT THAT ARE NOT

READILY AVAILABLE AND WINCH DID NOT RECEIVE PEER REVIEW THESE ARE NOT

STRONG
REFERENCESREFERENCE ON WHICH TO BASE MANAGEMENT PLAN

SPECIFIC COMMENTSCOMMENT

PG 23 THISTHI AN EXAMPLE OF ALLOWING LOGGING TO AFFECT APPROACHESAPPROACHE TO

ADJUSTING 4CAS4CA TO MINIMIZE IMPACT ON LOGGING ALTHOUGH AGREE WITH
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THISTHI STEP BELIEVE IT SHOULD BE AT THE VERY END OF THE ENTIRE PROCESSPROCES AND SHOULD

COME AFTER TQ CONSIDERATION IS IV TO REDUCING LOGGING

PG OBJECTIVESOBJECTIVE QUESTION WHETHER FEMALE MARTEN WOULD REMAIN IN

SMALL THE DESIGNATED AREA IS JUST THE ESTHNATED HOME RANGE SIZE FOR

FEMALE MARTEN WHEN LE AND HARE POPULATIONSPOPULATION ARE

PG TRAVEL CORRIDORSCORRIDOR THISTHI IS GOOD PARAGRAPH IT STATESSTATE CLEARLY THAT LITTLE

IS KNOWN ABOUT WHETHER WILDLIFE USE TRAVEL CORRIDORSCORRIDOR STATESSTATE 1YH THAT AREASAREA

DESIGNATED AS CORRIDORSCORRIDOR MAY NOT FUNCTION AS CORRIDORSCORRIDOR FOR WILDLIFE AT ALL

AND THAT OTHER OPTIONSOPTION ARE NECESSARY FOR WILDLIFE DISPERSAL AND MOVEMENTSMOVEMENT THE

THAT MAINTAINING LINKSLINK BETWEEN AREASAREA OF GOOD HABITAT IS EASIER THAN

RECONSTRUCTING SUCH LINKSLINK ALSO RIGHT ON TARGET

PG OBJECTIVE AND IV THE PRECEDING WHY
WAS THE MATRIX APPROACH DROPPED THE PRECEDING PARAGRAPH MADE DEAR SO

POIGNANTLY THAT MULTIPLE APPROACHESAPPROACHE ARE NEEDED AND THE CORRIDORSCORRIDOR MAY VERY WELL

NOT WORK WORTH BEANSBEAN WHY DROP THE ALTERNATIVE APPROATH

PG 30 THISTHI SOUNDSSOUND WAY AROUND SAVING HABITAT

WILDLIFE DESIGNATE LOG ALL AROUND THEM DESIGNATE NEW HCASHCA IN THE LOGGED

AREASAREA LOG THE ORIGINAL THE INTENT OF THISTHI STANDARD MAY NOT BE TO ALLOW

WILDLIFE HABITAT TO BE LOGGED BUT THISTHI STANDARD MAY HAVE THAT UN
PG WHY LVA DOWNED OR DEAD TREESTREE AT ALL WILDLIFE NEED THESE

LOGSLOG AND TREESTREE MARTENSMARTEN NEED SUCH LOGSLOG AND TREESTREE ESPECIALLY SALVAGC IS TERM

THAT ONLY HAS MEANING HERE IN THE CONTEXT OF LOGGING DEAD AND DOWNED TREESTREE ARE

IMPORTANT RESOURCESRESOURCE FOR MANY WILDLIFE AND SHOULD BE LEFT FOR THEM NOT STOLEN FROM

THEM THISTHI SECTION COULD BE REVISED TO SAY THAT DEAD AND DOWNED TREESTREE WILL

BE STOLEN FROM WFLDLIFE UNDER THE SPECIFIED CONDITIONSCONDITION SUCH WOULD BE

NO MORE BIASED THAN THE PRESENT WORDING

PG LAST LINE TIME LIST SHOULD BE DESIGNATED FOR OBTAINING ADEQUATE

DATA ON GOSHAWK HOME RANGESRANGE AND CORE AREASAREA IN CASE THE PROTECTED AREASAREA ARE

INADEQUATE

PG 33 GRAY WOLF DO NOT UNDERSTAND THE LIMITSLIMIT ON THINK THISTHI

SECTION SAYSSAY THAT THE MEAN DENSITY OF ROADSROAD ON ANY THREE CONTIGUOUSCONTIGUOU WILDLIFE

ANALYSISANALYSI AREASAREA IS NOT TO EXCEED THISTHI MEANSMEAN THAT LARGE PROPORTION OF

THESE AREASAREA COULD HAVE ROAD DENSITIESDENSITIE EXCEEDING THISTHI LIMIT AS LONG AS OTHER AREASAREA

HAVE DENSITIESDENSITIE LOW ENOUGH TO BRING THE MEAN UNDER THISTHI WILL NOT WORKSWORK WOLF

POPULATIONSPOPULATION DECLINE WHERE ROAD DENSITIESDENSITIE EXCEED UNDER THISTHI CRITERION

LARGE SECTIONSSECTION OF WILDLIFE ANALYSISANALYSI AREASAREA COULD BECOME NOT WOLF HABITAT

UNLESSUNLES THERE NO WAY THAT ANYONE COULD GET AN ATV OR ORV ONTO ROAD

OR THAT ANYONE COULD HIKE THE ROAD ALL ROADSROAD SHOULD BE INCLUDED CALCULATING
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ROADSROAD EVEN ROADSROAD OPEN ONLY FOR ING INCREASE HUMAN USE AND

THEREFORE HAVE NEGATIVE EFFECTSEFFECT ON PREDATORSPREDATOR MY EXPERIENCE IS THAT MANAGEMENT

AGENCIESAGENCIE ARE FAR MORE WILLING TO CALL ROAD CLOSED THAN ARE THE PEOPLE WHOWANT

TO USE ROADSROAD DESIGNATED AS IN MY BLACK BEAR STHDY AREA GET REGULAR

VEHICLE USE BY PEOPLE WHO HAVE FOUND WAYSWAY TO GET AROUND THE LO
ROAD DENSILY NEXT TO AREASAREA SHOULD ALSO BE MIRNIL

AND WHAT IS ANALYSISANALYSI AREA

PG 34 ROAD DENSITY ITS FAR BROWN BEARSBEAR SHOULD BE THE SAME AS FOR

WOLVESWOLVE

PG PAM LINE HAVE IN VIABLE POPULATIONSPOPULATION AS GOAL THE

GOAL SHOULD BE TO MAINTAIN POPULATIONSPOPULATION FAR ABOVE INMG IS FOR

MMIMURN IONSQ THAT IS WHAT WILL BE OBTAINED IN DUE TIME THEREFORE WHAT

TS REALLY NEEDED IS BROAD NH THAT DETERMINESDETERMINE WHAT POPULATIONSPOPULATION ARE

AND HAS THOSE AS THE GOAT

PAN LAST SENTENET IF THE RECOMMENDATIONSRECOMMENDATION ARE IMPORTANT

ENOUGH TO BE MENTIONED THEN THEY SHOULD BE SUMMARIZED IF THEY ARE NOT

IMPORTANT ENOUGH TO BE SUMMAR1ZED THEN THEY SHOULD NOT BE MENTIONED HERE

PG 156 THE TONE OF IS SECTION IS NEGATIVE READ THISTHI SECTION TO SAY

THAT WOLVESWOLVE ARE GOING TO DECREASE IN DENSITIESDENSITIE BECAUSE OF LOGGING AND MAY
BUT IT MY UNDERSTANDING THAT THISTHI DOCUMENT IS SUPPOSED TO OUTLINE

WAYSWAY THAT WILDLIFE POPULATIONSPOPULATION WILL NOT BE THEREFORE THISTHI SECTION

SHOULD OUTLINE THE NECESSAIY STEPSSTEP TO ENSURE THAT HEALTHY WOLF

POPULATION REMAINSREMAIN IN AS MUCH OF SOUTHEAST ALASKA AS POSSIBLE THE OPTIMUM

WOLF LLAT SIZE SHOULD BE CONSIDERING WOLVESWOLVE AS FUR RESOURCE

AS TOURIST RESOURCE AND AS AN ANIMAL IMPORTANT TO RESIDENTSRESIDENT OF THE US WHO LIVE

ELSEWHERE

PG LAST PARA WHY EMPHASIZE THE ABILITY OF WOLVESWOLVE TO HOLD PREY AT LOW

LEVELSLEVEL THISTHI HAS LITTLE OR NOTHING TO DO WITH TINSTIN DOCUMENT THISTHI PARAGRAPH

APPEARSAPPEAR TO ME TO BE RESPONSE TO THE PUBLIC CONCERN ABOUT THE KILLING OF WOLVESWOLVE

ELSEWHERE IN ALASKA THISTHI DOCUMENT NOT THE PROPER PLACE TO ATTEMPT TO JUSTIFY

THAT ACTION

PG 161 PAN SENTENCE BEGINNING INPL THISTHI SENTENCE

CONTRADICTSCONTRADICT ITSELF IF FEWER THAN WOLVESWOLVE HAVE BEEN HARVESTED ANNUALLY SINCE

85Q THEN 22 COULD NOT HAVE BEEN HARVESTED IN 90 1122

WERE HARVESTED 90Q THEN MORE NOT FEWER THAN 11 WOLVESWOLVE HAVE BEEN

HARVESTED IN AT LEAST ONE YEAR SINCE L984
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PG 165 HOW DOESDOE THISTHI DENSITY OF DEER COMPARE TO THE DENSITY OF DEER

BEFORE LOGGING BEGAN DECREASE OR AN IN DENSITY

PG 171 BROWN BEAR GAIN IM FEELING FROM READING THISTHI SECTION AS

DID FROM 2NGH THE WOLF SECTION FIND IT NEGATIVE INSTEAD OF POSITIVE

PG 171 SECOND TO LAST SENTENCE WHY DO THE AUTHORSAUTHOR CONSIDER THE PRESENT

UNITSUNIT TOO LARGE DO THEY MEAN THERE ARE TOO FEW OF THEM EACH TOO LARGE OR ARE

THE AUTHORSAUTHOR ARGUING THAT LOGGING NEEDSNEED WILL REQUIRE THE UNITSUNIT TO BE IA ANT

CONFUSED HERE AND AM NOT CONVINCED THAT THE AUTHORSAUTHOR ARE TRYING TO OUTHNE PLAN

THAT HAS AT HEART THE BEST FOR BROWN BEARSBEAR

PG ASSUME MEANSMEAN 100 BUFFER TO EACH SIDE OF EACH STREAM

BUT WHY ONLY 100 NFL ON PG 187 BEARSBEAR ARE DOCUMENTED TO STAY WITHIN 20DM OF

STREAMSSTREAM HERE IS AN EXAMPLE WHERE LACK OF GOOD DOCUMENTATION CAUSESCAUSE LEQ

PG PAN IT SHOULD BE THAT THISTHI MODEL HAS NOT BEEN

TESTED AND THEREFORE ITS ABILITY TO PREDICT HABITAT FOR BROWN BEARSBEAR IS UNKNOWN

PG 177 THE LARGE HCASHCA ARE CLEARLY TOO SMALL FOR BROWN QH IF MALE HOME

RANGESRANGE AVERAGE 100 EVEN WITH EXTENSIVE OVERLAP THERE WILL BE FEW MALESMALE IN

AN IWA OF 165 2H JQ HOME RANGESRANGE OF ADULT MALESMALE TEND TO OVERLAP LESSLES

THAN THOSE OF ADULT FEMALESFEMALE AND MAY OVERLAP LEQ MUST EACH LARGE HCA WILL NOT

MAINTAIN MINIMUM POPULATION OF BROWN BEARSBEAR

PG LINESLINE HOWLONG WAS SCHOEN AND BEIEFSBEIEF STUDY IT WAS SHORT

THEN 28 COULD BE HIGH THEIR STUDY WAS IN DECADESDECADE THEN

28 WOULD BE LOW NUMBER IVEH NEEDED HERE

PG PARA TABLE IS MISSING

PG LAST WORD SHOULD THISTHI BE APPENDIX

PG PARA SENTENCE THAN WHAT THOUGHT 1T DATA

WERE IQ USED IN THE ORST PLACE WHY WERE THEY NOT

PG PAN END OF PARA HERE IS PLANNING FOR MINIMUM

POPULATION PLANNING SHOULD BE FOR HIGHER POPULATIONSPOPULATION NOT TO SALVAGE

POPULATIONSPOPULATION AFTER IOG HAS OCCURRED

PG 183 LINESLINE WERE THE ROADSROAD BUILT AND TIMBER HARVESTED IN 1992

SAME LAST ONE WHY WERE NO PLANSPLAN CQ FOR MITIGATION

PG LINE ISNO
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PG PAN ST DOESDOE LH DEVELOPMENT INCLUDE LOGGTHG

PG LAST PANT SENTENCE NO SEASONAL EXCEPTIONSEXCEPTION SHOULD BE ALLOWED

FOR ROAD CLOSURE ROAD CLOSURE MUST BE ABSOLUTE AND COMPLETA

PG 187 SENTENCE WHAT ARE THE EMPLOYEE POLICIESPOLICIE REGARDING FIREARMSFIREARM
THEY MUST BE SPECIFIED HERE THEY ARE TO BE MENTIONED AT IF THE POLICIESPOLICIE ARE

NOT WORTH IQL THEN THEY SHOULD NOT BE MENTIONED

PG PAN HERE IS THE DOCUMENTATION THAT BROWN BEARSBEAR ARE WITHIN 200

OF STREAMSSTREAM 75 OF THE TIME SO WHY ON EARTH SHOULD BUFFERSBUFFER BE ONLY 100 ON

EACH SIDE OF STREAMSSTREAM IF THE BUFFERSBUFFER ARE MEANT TO BE ONLY 100 ID 50 ON

EACH SIDE OF STREAMSSTREAM THEN THISTHI IS 14 OF THE MINIMUM APPROPRIATE WIDTH COULD

ARGUE THAT AN APPROPRIATE BUFFER SHOULD ACTUALLY CONTAIN THE 90 OR 95 LIMITSLIMIT

PG THE DUMP BEARSBEAR PROBABLY ARE THE BEARSBEAR

PG LAST GIVEN THAT MALE HOME RANGESRANGE AVERAGE 100 2S IT SEEMSSEEM
THAT 2H WOULD PROBABLY BE AT MOST 30 ADULT MALE BEARSBEAR THISTHI
NUMBER APPROACHESAPPROACHE MINIMUM POPULATION SIZE FOR CONSERVATION

PG 212 PAN DATA SHOULD BE PRESENTED HERE SHOWING THAT MARTENSMARTEN IN

SOUTHEAST ALASKA DO NOT USE HIGH ELEVATONSELEVATON IN THE ROCKIESROCKIE AND THE PACIFIC

NORTHWEST MARTENSMARTEN USE HIGH NOT LOW ELEVATIONSELEVATION WHY THE DIFFERENCE

WHAT ARE THE ECOLOGICAL REASONSREASON

PG SUCH ING AS REPRODUCTIVE UNIT OF MARTENSMARTEN EXISTSEXIST THISTHI
IS COMPLETE FIGMENT OF THE IMAGRNATTHNSIMAGRNATTHN OF MANAGEMENT PERSONNEL MARTENSMARTEN
HAVE NEVER HEARD OF IT MARTENSMARTEN LNH HOME RANGESRANGE INDEPENDENT OF ALL OTHER

MARTENSMARTEN ARID DO NOT MAINTAIN SOCIAL BONDSBOND BEYOND THE MOTHER AU

MENTION OF SH MUST BE MY THINKING OR PLANNING ALONG

THESE LINESLINE MUST BE RETHOUGHT AND REPLANNED TO DO OTHERWISE IS IQN FOR FUTURE

PROBLEMSPROBLEM

PG 218 570 HA IS SMALLER THAN THE MEAN HOME RANGE SIZE FOR MALE

MARTENSMARTEN AND HALF THE SIZE OF THE HOME RANGE SIZESSIZE EXPECTED WHEN PREY

POPULATIONSPOPULATION ARE LOW THUSTHU 570 HA IS MEANINGLESSMEANINGLES AS MANAGEMENT UNIT HIGH
QUALITY HABITAT BECOMESBECOME LOW QUALITY HABITAT WHEN PREY POPULATIONSPOPULATION CRASH

PG 21 YUKON RESERVESRESERVE 92 2H SIZE ARE REASONABLE RESERVESRESERVE
OF SIMILAR SIZE SPACED AT KM LSH LDH BE FINE IN SOUTHEAST ALASKA

PG LAST WHY PUT AN UPPER LIMIT ON RCA SIZE THISTHI MAKESMAKE NO
SENSE TO THE SPACING OF 40 IN BETWEEN IS TOO LONG DISTANCE SETTING

THISTHI DISTANCE AT MAXIMUM DISPERSAL DISTANCE MAKESMAKE NO SAME GOESGOE AT THE

TOP OF PG 221 IT MEDIUM

POWELL RENEW 157

1OO 12863



PG 22L PAN END THE DISTANCE MARTEN WILL ACTUALLY HAVE TO TRAVEL TO

GET FROM ONE HCA TO ANOTHER WILL EXCEED THOSE GIVEN HERE BY MUCH MARTENSMARTEN WILL

NOT KNOW WHEN LEAVING AN HCA WHAT THE DIRECTION IS TO THE NEAREST RCA THUSTHU
MARTENSMARTEN COULD CONCEIVABLY TRAVEL VERY LONG DISTANCESDISTANCE GOING BETWEEN

SUSPECT THAT THISTHI WILL HAPPEN MOST OF THE TIME

PG 221 PAN THE RECOMMENDED SMALL JC SIZE OF 2H MA
THAN MALE MART QT HOME RANGE WHEN PREY LAQT ARE HIGH THEREFORE

SMALL MUST BE MUCH

IQLQ
GENERAL COMMENTSCOMMENT

FOUND THISTHI DOCUMENT ALSO TO BE GENERALLY NEGATIVE IT SEEMED TO ME TO

OUTLINE PLAN THAT GUARANTEESGUARANTEE THAT WILDLIFE POPULATIONSPOPULATION ON THE TONGASSTONGAS TQ
FOREST WILL BE LOST IN THE THE DOCUMENT INSTEAD OF TESTING WHAT

MANAGEMENT PLANSPLAN WILL GUARANTEE THAT WILDLIFE POPULATIONSPOPULATION WILL IN

LTYQH DOCUMENTSDOCUMENT HOW WILDLIFE POPULAFIONSPOPULAFION WILL BE LOST THE DOCUMENT TAKESTAKE

FOR GRANTED THAT THE LEVEL OF LOGGING ON THE TONGASSTONGAS CAN NOT BE CHANGED DESPITE

THE NEGATIVE EFFECTSEFFECT THE LOGGING WILL HAVE ON THE WILDLIFE TO THISTHI WHOLE

APPROACH IS BACKWARDSBACKWARD NATIONAL FORESTSFOREST HAVE MULTIPLE USESUSE FORESTSFOREST WITHOUT

WILDLIFE ARE NO LONGER FORESTSFOREST BUT AGRICULTURAL FIELDSFIELD THAT GROW THERE NO

REASON WHY MANAGEMENT PLAN CAN NOT BE DEVELOPED THAT ALLOWSALLOW LOGGING AND

ALSO ALLOWSALLOW THE IONH OF WILDLIFE SPECIESSPECIE REH TO THE TONGASSTONGAS NATIONAL

FOREST

SPECIFIC COMMENTSCOMMENT

PG LAST SENT IT MAY BE THAT BEHAVIOR OF ANIMALSANIMAL

MUST BE DOCUMENTED TO UNDERSTAND HABITAT SUITABILITY

PG PAN THISTHI PARAGRAPH SLIPSSLIP INTO THE ASSUMPTION THAT WHAT THE

HABITAT CAPABILITY MODELSMODEL AND HABITAT SUITABILITY MODELSMODEL PREDICT IS CORRECT THE

FIRST SENTENCE MUST SPECIFY THAT IT IS QUALITY THAT CAN BE COMPARED
LATER IN THE PARAGRAPH THE AUTHORSAUTHOR MUST NOT FOOL THEMSELVESTHEMSELVE THAT THEY EVER CAN

VALIDATE MODEL MODELSMODEL CAN BE TESTED AND FOUND BETTER THAN THE NULL HYPOTHESISHYPOTHESI
OF NOT BEING ABLE TO PREDICT ANYTHING BUT MODELSMODEL CAN NEVER BE VALIDATED AS BEING

PERFECT PREDICTORSPREDICTOR OF HABITAT QUALITY OR CAPABILITY FOR LIFE

PG SENTENCE WHAT OLD MEANSMEAN
DIFFERENT THINGSTHING TO DIFFERENT PEOPLE
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PG 221 PARA END THE DISTANCE MARTEN WILL LLYH HAVE TO TRAVEL TO

GET FROM ONE HCA TO ANOTHER WRN EXCEED THOSE GIVEN HERE BY WILL

NOT KNOW WHEN LEAVING AN RCA WHAT THE DIRECTION IS TO THE NEAREST RCA THUSTHU
MARTENSMARTEN COULD CONCEIVABLY TRAVEL VERY LONG DISTANCESDISTANCE GOING BETWEEN

SUSPECT THAT THISTHI WILL HAPPEN MOST OF THE TIME

PG PARSPAR THE RECOMMENDED SMALL HCA SIZE OF Q2 LQL
THAN MALE QTSSQTS HOME RANGE WHEN PREY POPU ARE HIGH THEREFORE

SMALL MUST BE MUCH LARGER

TX
GENERAL COMMENTSCOMMENT

FOUND THISTHI DOCUMENT ALSO TO BE GENERALLY NEGATIVE IT SEEMED TO ME TO

OUTLINE PLAN THAT GUARANTEESGUARANTEE THAT WILDLIFE TQIONSTQION ON THE TONGASSTONGAS NATIONAL

FOREST WILL BE LOST IN THE FIXTURE THE DOCUMENT INSTEAD OF TESTING WHAT

MANAGEMENT PLANSPLAN WILL GUARANTEE THAT WILDLIFE POPULATIONSPOPULATION WILL EXIST IN

PERPETUITY DOCUMENTSDOCUMENT HOW WILDLIFE POPULATIONSPOPULATION WILL BE LOST THE DOCUMENT TAKESTAKE

FOR GRANTED THAT THE LEVEL OF LOGGING ON THE TONGASSTONGAS CAN NOT BE CHANGED DESPITE

THE NEGATIVE EFFECTSEFFECT THE LOGGING WILL HAVE ON THE WILDLIFE TO ME THISTHI WHOLE

APPROACH IS BACKWARDSBACKWARD NATIONAL FORESTSFOREST HAVE MULTIPLE FORESTSFOREST WITHOUT

WILDLIFE ARE NO LONGER FORESTSFOREST BUT AGRICULTURAL FIELDSFIELD THAT GROW FREESFREE THERE IS NO

REASON WHY MANAGEMENT PLAN CAN NOT BE DEVELOPED THAT ALLOWSALLOW LOGGING AND

ALSO ALLOWSALLOW THE PERPETUATION OF LL SPECIESSPECIE NATIVE TO THE TONGASSTONGAS NATIONAL

FOREST

SPECIFIC COMMENTSCOMMENT

PG PAN LAST SENT MAY BE THAT BEHAVIOR OF INDIVIDUAL ANIMALSANIMAL

MUST BE DOCUMENTED TO UNDERSTAND HABITAT

PG PARA THISTHI PARAGRAPH SLIPSSLIP INTO THE ASSUMPTION THAT WHAT THE

ITAT CAPABILITY MODELSMODEL AND HABITAT SUITABILITY MODELSMODEL PREDICT IS CORRECT THE

FIRST SENTENCE MUST SPECIFY THAT IT IS PREDICTED QUALITY THAT CAN BE COMPARED
LATER THE PARAGRAPH THE AUTHORSAUTHOR MUST NOT FOOL THEMSELVESTHEMSELVE THAT THEY EVER CAN

VALIDATE MODEL MODELSMODEL CAN BE TESTED AND FOUND BETTER THAN THE NULL HYPOTHESISHYPOTHESI
OF NOT BEING ABLE TO PREDICT ANYTHING BUT MODELSMODEL CAN NEVER BE VALIDATED AS BEING

PERFECT PREDKTORSPREDKTOR OF HABITAT QUALITY OR CAPABILITY FOR WILDLIFE

PG SENTENCE WHAT IS PRODUCTIVE OLD GROWTH MEANSMEAN
DIFFERENT THINGSTHING TO DIFFERENT PEOPLE
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PG PAN DDESDDE LOPME INCLUDE LOGGING

PG LAST PAN SENTENCE NO SEASONAL EXCEPTIONSEXCEPTION SHOULD BE ALLOWED

FOR ROAD CLOSURE ROAD CLOSURE MUST BE ABSOLUTE AND COMPLETE

PG SENTENCE WHAT ARE THE EMPLOYEE POLICIESPOLICIE REGARDING FLREARMSFLREARM

THEY MUST BE SPECIFIED HERE IF THEY ARE TO BE MENTIONED AT ALL IF THE POLICIESPOLICIE ARE

NOT WORTH SPECIFYING HERE THEN THEY SHOULD NOT BE MENTIONED

PG PANT HERE IS THE DOCUMENTATION THAT BROWN BEARSBEAR ARE WITHIN 200

OF STREAMSSTREAM 75 OF THE TIME SO WHY ON EARTH SHOULD BUFFERSBUFFER BE ONLY 100 ON
EACH SIDE OF STEAMSSTEAM IF THE BUFFERSBUFFER ARE MEANT TO BE ONLY 50

EACH SIDE OF STREAMSSTREAM THEN THISTHI IS 1H THE MINIMUM APPROPRIATE WIDTH COULD

ARGUE THAT AN APPROPRIATE BUFFER SHOULD ACTUALLY CONTAIN THE 90 OR 95 LIMITSLIMIT

PG 189 THE DUMP BEARSBEAR PROBABLY ARE THE BEARSBEAR

PG LAST PANT GIVEN THAT MALE HOME RANGESRANGE AVENGE 100 2S IT SEEMSSEEM
THAT IN 1000 2H WOULD PROBABLY BE AT MOST 30 ADULT MALE THISTHI
NUMBER APPROACHESAPPROACHE MINIMUM POPULATION SIZE FOR CONSERVATION

PG PAN DATA SHOULD BE PRESENTED HERE SHOWING THAT MARTENSMARTEN
SOUTHEAST ALASKA DO NOT USE HIGH JE IN THE IESH AND THE PACIFIC

NORTHWEST MARTENSMARTEN USE HIGH NOT LOW WHY THE DIFFERENCE

WHAT ARC THE ECOLOGICAL REASONSREASON

PG 217 NO SUCH THING AS UNIT OF MARTENSMARTEN THISTHI
IS COMPLETE FIGMENT OF THE IMAGINATIONSIMAGINATION OF MANAGEMENT PERSONNEL MARTENSMARTEN
HAVE NEVER HEARD OF MARTENSMARTEN MAINTAIN HOME RANGESRANGE OF ALL OTHER

MARTENSMARTEN AND DO NOT MAINTAIN SOCIAL BONDSBOND BEYOND THE MOTHEROFFSPRING BOND ALL

MENTION OF LCS MUST BE DELETED ANY INK OR PLANNING ALONG

THESE LINESLINE MUST BE RETHOUGHT AND TO DO OTHERWTSE IS ASKING FBR FUTURE

PROBLEMSPROBLEM

PG HA IS SMALLER THAN THE MEAN HOME RANGE SIZE FOR MALE

MARTENSMARTEN AND LR HALF THE SIZE OF THE HOME RANGE SIZESSIZE EXPECTED WHEN PREY

POPULATIONSPOPULATION ARE LOW 570 HA IS MEANINGLESSMEANINGLES AS MANAGEMENT UNIT HIGH

QUALITY HABITAT BECOMESBECOME LOW QUALITY HABITAT WHEN PREY POPULATIONSPOPULATION CRASH

PG 18 YUKON TERRITORY RESERVESRESERVE 92 2H SIZE ARE EH RESERVESRESERVE
OF SIMILAR SIZE SPACED AT KM INTERVALSINTERVAL WOULD BE FINE IN SOUTHEAST ALASKA

PG LAST PAN WHY PUT AN UPPER LIMIT ON SIZE THISTHI MAKESMAKE NO

SENSE TO THE SPACING OF 40 KM BETWEEN IS TOO LONG DISTANCE SETUNG
THISTHI DISTANCE AT MAXIMUM DISPERSAL DISTANCE MAKESMAKE NO SANTE GOESGOE AT THE

TOP OF PG 221 WITH MEDIUM
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PG TRAVEL ARE UNPROVEN UNTIL SHOWN TO WORK IT

SHOULD BE MADE CLEAR THAT CORRIDORSCORRIDOR ARE HOPESHOPE NOT KNOWN

PG PAN HOW WERE HCASHCA CHANGED WOULD LIKE MORE DETAIL

HERE WHAT CRITERIA WERE USED IN DECIDING THAT THE SHOULD BE CHANGED

PG PAN THE SHORTTERM RISKSRISK ARE ONLY HIGH THE STANDARDSSTANDARD AND

IDE OF THE FOREST PLAN ARE NOT FOLLOWED TO RUE THISTHI MEANSMEAN THAT THE RISKSRISK

IFID BE ASSUMED TO BE HIGH BECAUSE ASSUME THAT THE STANDARDSSTANDARD AND

GUIDELMESGUIDELME WILL NOT BE FOLLOWED HS MEANSMEAN TURN THAT SOMETHING MUST

BE DONE TO GUARANTEE THAT SHORTTERM RISKSRISK ARE NOT GREAT SOMETHING OTHER THAN

IS PRESENUY BEING DONE

UAT CAPABILITY MODEFOR THE LA
GENERAL COMMENTSCOMMENT

THE AUTHOFSAUTHOF COMMENT AT THE TOP OF PG 14 THAT THESE MODELSMODEL ARE TO BE USED

FOR IS GOOD ONE AND ONE THAT PROVIDESPROVIDE AN IMPORTANT PERSPECTIVE

DECISIONSDECISION BE MADE WITH OR WITHOUT ADEQUATE INFORMATION THESE

MODELSMODEL NEED TO BE AS GOOD AS THEY CAN BE BECAUSE THEY WILL BE USED

WAS SURPRISED THAT NO REVIEWSREVIEW OR COMMENTSCOMMENT ON THE MODELSMODEL WERE RECEIVED

FROM RESEARCHERSRESEARCHER ACROSSACROS THE IQNE WHO ARE ACTIVELY WORKING TNTH THESE

SPECIESSPECIE FOR EACH SEVERAL RESEARCHERSRESEARCHER WHOSE PUBLICATIONSPUBLICATION ARE CITED

SHOULD HAVE BEEN CONTACTED MANY OF THE RESEARCHERSRESEARCHER WHOSE PUBLICATIONSPUBLICATION ARE

CITED HAVE WORKED ON THESE SPECIESSPECIE IN ALASKA OR ARE FAMILIAR WITH THE CONDITIONSCONDITION

ON TONGASSTONGAS NATIONAL HAVING CONTACTED THOSE RESEARCHERSRESEARCHER WOULD PROBABLY

HAVE STRENGTHENED THE MODELSMODEL CONSIDERABLY

IT IS NOT CLEAR HOW ROADSROAD DUMPSDUMP AND OTHER SOURCESSOURCE OF CONTACT WITH

HUMANSHUMAN ARE INCORPORATED INTO THE COMPUTER PROGRAMSPROGRAM AT THE ENDSEND OF THE CHAPTERSCHAPTER
ON THE WILDLIFE SPECIESSPECIE THESE ARE IMPORTANT COMPONENTSCOMPONENT OF THE HABITAT CAPABIFITY

MODELSMODEL FOR BOTH BEARSBEAR AND FOR IT APPEARSAPPEAR IN FACT AS THOUGH THE NEGATIVE
EFFECTSEFFECT OF THESE HUMAN COMPONENTSCOMPONENT HAVE NOT BEEN INCLUDED IN THE COMPUTER

MODELSMODEL AT ALL FIND THISTHI BIT SCARY THISTHI EXCEEDINGLY IMPORTANT ASPECT OF THE

HABITAT CAPABILITY MODELSMODEL IS NOT INCLUDED IN THE COMPUTER MODELSMODEL WHAT ELSE HAS

BEEN OMITTED CAN THE COMPUTER LSH BE TRUSTED AT ALL TO MIMIC THE WRITTEN

EXPLANATIONSEXPLANATION OF THE HABITAT CAPABILITY MODELSMODEL IF THE COMPUTER MODELSMODEL ARE

IQNG IMPORTANT WHAT GOOD ARE THEY

IS IT CLEAR HOW JUXTAPOSITION AND INTERSPERSION OF HABITATSHABITAT ARE LUDE
EITHER IN THE VERBAL HABITAT CAPABILITY MODELSMODEL OR IN THE COMPUTER MODELSMODEL THESE

APPEAR TO BE MENTIONED THE TEXT AND THEN DROPPED DESPITE THEIR IRNPORTANCE

DID THE AUTHORSAUTHOR ASSUME THAT JUXTAPOSITION AND INTERSPERSION WOULD NOT BE
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PROBLEMATIC AND THEREFORE COULD BE THE COMPUTER MODELSMODEL IF THISTHI IS THE

CASE MUST IFKDH AS HABFLATSHABFLAT CHANGE AS IS PROJECTED BECAUSE OF LOGGING

JUXTAPOSITION IH INTERSPERSION OF HABITATSHABITAT WILL THANGE THEREFORE THESE MUST BE

INCORPORATED INTO THE MODELSMODEL

WHY WERE SENSITIVITY ANAIYSESANAIYSE NOT PERFORMED FOR AD MODELSMODEL ELASTICITY

ANALYSESANALYSE SHOULD BE PERFORMED AS WELL THESE ANAYSESANAYSE MUST INCLUDE THE EFFECTSEFFECT OF

ROADSROAD AND OTHER HUMAN ACTIVITIESACTIVITIE

ARTHUR ALLEN HAS PUBLISHED HABITAT SUITABILITY INDEX MODEL FOR

AMERICAN MARTENSMARTEN THAT IS SUPPOSED TO BE APPLICABLE ACROSSACROS NORTH AMERICA TO MY
QTSSQTS HSL MODEL HAS NOT BEEN TESTED BUT HIS HS1 MODEL FOR FISHERSFISHER

CONGENER TO ICANH MARTENSMARTEN HAS BEEN TESTED AND FOUND TO BE REASONABLY

PREDICTIVE IN NATURAL HABITATSHABITAT IE EXCLUDING PLANTATIONSPLANTATION

BECAUSE MODEL EXISTSEXIST AND SHOULD BE APPLICABLE TO AQN
MARTENSMARTEN ON THE TONGASSTONGAS NATIONAL FOREST SEE NO REASON FOR ANOTHER MODEL TO BE

DEVELOPED TIME AND OTHER RESOURCESRESOURCE WOULD BE FAR BETTER SPENT TESTING AL1EN

MODEL THAN SPENT DEVELOPING NEW ONE BEFORE THE MODEL PROPOSED

HERE IS GIVEN MUCH THE AUTHORSAUTHOR MUST BE ABLE TO IFYH HAVING

DEVELOPED IT AT ALT BECAUSE THEY DO NOT IQL DEVELOPING THISTHI CAN ONLY

ASSUME THAT THE AUTHORSAUTHOR HAD NO JUSTIFLCATION FOR DEVELOPING IT THEY CITE AL1EN

MODEL INAPPROPRIATELY THEY CITE IT AS AN OTIGINAL RESEARCH REPORT WHEN IT AT

BEST AN INCOMPLETE LITERATURE REVIEW

ON PAGE THE AUTHORSAUTHOR CITE PAPER PUBLISHED THEY CITE MY
PAPER AS SAYING THAT POPULAUONSPOPULAUON ZYSH GAPPERI REMAIN LOW FOR UP TO

10 YEARSYEAR FOLLOWING IE MY FACT DOCUMENTSDOCUMENT EXTREMELY HIGHLE POPULATIONSPOPULATION THE YEAR FOLLOWING TORNADO BLOWDOWN THERE IS NO

WAY TO KNOW HOW MANY OTHER PUBLICATIONSPUBLICATION HAVE BEEN CITED THISTHI
REDUCESREDUCE MY CONFIDENCE IN THESE DOCUMENTSDOCUMENT

THE IESH LISTED ABOVE CAUSE ME TO BE IY SKEPTICAL OF THE HABITAT

CAPABILITY MODEL DEVELOPED FOR ICAN MARTENSMARTEN AND TO BE SKEPTICAL OF THE

MODELSMODEL DEVELOPED FOR THE OTHER SPECIESSPECIE AS THE AUTHORSAUTHOR APPEAR NOT TO HAVE

DONE THEIR HOMEWORK THEIR EXCEEDINGLY SIMPLE MODELSMODEL REQUIRE CONSIDERABLE

JUSTIFICATION BEFORE THEY CAN BE ACCEPTED

FOUND THE USE FACRESFACRE AND OTHER AVOIRDUPOISAVOIRDUPOI MEASURESMEASURE DIFFICULT TO

USE FOUND MYSELF CONSTANTLY CONVERTING MEASURESMEASURE TO METRIC ALL OF

THE LITERATURE PUBLISHED ON THESE ANIMALSANIMAL RECENT DECADESDECADE IS IN METRIC METRIC

WOULD BE THE APPROPRIATE UNITSUNIT FOR THESE MODEL

LLH REVIEW 160

1OO 12868



SPECIFIC COMMENTSCOMMENT

DO NOT UNDERSTAND THE PROBLEM WITH NONMONOTONIC VARIABLESVARIABLE

NEXT TO LAST FOUND THE DISCUSSION OF VERIFICATION DISTURBING THE

WORD LMPBESLMPBE THAT WORK IS DIRECTED TOWARDSTOWARD PROVING THAT THE MODELSMODEL
ARE CORRECT IT IS FAR MORE PROFITABLE TO TEST THE MODELSMODEL AGAINST THE NULL HYPOTHESISHYPOTHESI

THAT THE MODELSMODEL DO NOT MAKE MEANLNGM PREDICTIONSPREDICTION

PARA THE REFERENCE TO 01 CHANGE IN NONPRODUCTIVE HABITAT THE

HABITAT CAPABILITY MODEL FOR AMERICAN MARTENSMARTEN IS OUT OF CONTEXT 01 CHANGE

MAY CONSTITUTE 100 CHANGE OR MORE THISTHI IS DIRECT IONH OF THE NEED

FOR SENSITIVITY AND ELASTICITY ANALYSESANALYSE OF THE MODELSMODEL

SAME FOREST DOESDOE NOT APPEAR IN EITHER THE HABITAT

CAPABILITY MODEL OR THE COMPUTER MODEL FOR AMERICAN MARTENSMARTEN THUSTHU THISTHI

PARAGRAPH COULD BE UNDERSTOOD TO BE PURPOSEFULLY MISLEADING

ORAY WOLVESWOLVE

THISTHI MODEL ASSUMESASSUME THAT WOLVESWOLVE ARE AFFECTED MORE BY CHARACTERISTICSCHARACTERISTIC OF

PREY POPULATIONSPOPULATION THAN BY COMPONENTSCOMPONENT OF HABITAT ZXCEPT FOR ROADSROAD BEING

COMPONENTSCOMPONENT OF HABITAT THISTHI ASSUMPTION PROBABLY TRUE OR NEARLY SO THE

EQUATIONSEQUATION GENERATED FROM THISTHI ASSUMPTION APPEAR APPROPRIATE

PG CL 2ND LAB PAN THE CITATIONSCITATION FOR THE LAST SENTENCE IN THISTHI PARAGRAPH

ARE ALL OLD WOLVESWOLVE CAN AT TIMESTIME DEPLETE THEIR PREY POPULATIONSPOPULATION 1EYH AND

ARE MOST LIKELY TO DEPLETE THEIR PREY ON ISLANDSISLAND THISTHI POSSIBILITY SHOULD

BE CONSIDERED IN THISTHI PLAN

PG PAN THE ASSUMPTION THAT WOLVESWOLVE KILL PREY BEFORE HUNTERSHUNTER DO IS

THE KIND OF ASSUMPTION THAT MUST BE MADE IN MATRIX MODELSMODEL OF POPULATION
IT IS WELL KNOWN THAT THE ORDER OF EVENTSEVENT IN MATRIX MODELSMODEL HAS LARGE

IMPACT ON THE PREDICTIONSPREDICTION OF THE MODELSMODEL THE EFFECT OF THE ORDER OF WOLF AND HUNTER

KILL SHOULD BE TO SEE WHETHER IT AFFECTSAFFECT THE PREDICTIONSPREDICTION OF THE MODEL

IF IT DOESDOE THEN SOME MANNER OF MIXING HUNTER AND WOLF HI REALISTICALLY SHOULD

BE DONE

PG BEFORE LONSQ SETTING MINIMUM FOR THE WOLF LATIO CAN
BE DANGEROUSDANGEROU BECAUSE IT PREVENTSPREVENT PREDICTED POPULATIONSPOPULATION FROM GOING CVH THISTHI

MINIMUM THE IONSH OF THISTHI MINIMUM ARE NOT THE PREDICTED

POPULATION SIZE COULD BE AN ORDER OF MAGNITUDE GREATER THAN IT SHOULD BE
SUGGEST THAT THE BEAVER POPULATION BE INCORPORATED THE MODEL AS HAVE OTHER

PREY LABON THEN THE MODEL WOULD BE ABLE TO PREDICT VERY LOW WOLF
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THERE PROBLEM ASSUMING THAT WOLF POPULATIONSPOPULATION CAN BE MAINTAINED

AT LEVELSLEVEL PREDATION ON BEAVERSBEAVER ARE PREDOMINANTLY SUMMER PREY

FOR WOLVESWOLVE AND ARE LARGELY INACCESSIBLE DURING THUSTHU IF POPULATIONSPOPULATION OF

OTHER PREY ARE LOW DURING WINTER WOLVESWOLVE NET HAVE ACCESSACCES TO BEAVERSBEAVER AND THUSTHU
THE WOLF POPULATION VAN NOT BE MAINTAINED BY BEAVERSBEAVER BEAVERSBEAVER MUST BE

INTO THE MODEL AS SUMMER PREY ONLY

PG BEFORE WHY WERE ROADSROAD NOT INTO THISTHI

MODEL AS THEY HAVE BEEN IN THE MODELSMODEL FOR OTHER PREDATORSPREDATOR WOLF POPULATIONSPOPULATION

FLUCTUATE NEGATIVELY WITH ROAD AS DO POPULATIONSPOPULATION OF MARTENSMARTEN ETA

SUGGEST THAT ROADSROAD BE INCORPORATED INTO THISTHI MODEL

LA
LYNN ROGERSROGER LQISHE DATA FOUND THAT BLACK BEARSBEAR IN

ESPECIALLY FEMALESFEMALE IT NEW CUBSCUB MAY PREY HEAVILY ON LAWNSLAWN DURING THE PERIOD

THAT FAWNSFAWN HIDE AND DO NOT TRAVEL WITH THEIR MOTHERSMOTHER THISTHI MAY BE AN IMPORTANT

SOURCE OF IQNH FOR THESE BEARSBEAR DATA FROM MY BEAR RESEARCH SEAMAN
THESISTHESI PROVIDE INDIRECT SUPPORT FOR THISTHI ADULT FEMALE BEARSBEAR WITH NEW CUBSCUB

TRAVEL MORE IN SPRING THAN DO OTHER CLASSESCLASSE OF BEARSBEAR WHETHER BLACK BEARSBEAR ON THE

TONGASSTONGAS NATIONAL FOREST NEED FAWNSFAWN AS SOURCE OF PROTEIN IS NOT THESE

BEARSBEAR HAVE SALMON AS SOURCE OF PROTEIN DURING THE SUMMER WHICH MAY REDUCE

THE NEED TO PREY ON FAWNSFAWN

PG H47 MULTIPLYING DENNING VALUESVALUE ACTUALLY THE

INGH VALUESVALUE AND MAKESMAKE THESE VALUESVALUE APPEAR LARGER THAN THEY REALLY ARE GIVEN

THAT HIGH VALUESVALUE INDICATE GOOD INGH INGH VALUESVALUE INCREASESINCREASE

THE VALUE OF DENNING HABITATSHABITAT SEEMSSEEM TO THAT DENNING VALUESVALUE SHOULD BE

DEFLATED OR INTO THE MODEL IN DIFFERENT MAIMER

PG HSI PROM MY EXPERIENCE WORKING WITH BLACK BEARSBEAR ELSEWHERE IN NORTH

THE REDUCTION FACTORSFACTOR ARE TOO SMALL FOR ROADSROAD ACCESSIBLE TO VEHICLESVEHICLE

ACCESSIBLE ROAD WITHIN AND ROAD LIMITED TO LK THE

AUTHORSAUTHOR NEED TO THE REDUCTION FACTORSFACTOR THEY USED OR ELSE IN MY OPINION

THEY SHOULD LOWER THEM

PG APPENDIX IT IS NOT CLEAR HOW ROADSROAD DUMPSDUMP AND OTHER

SOURCESSOURCE OF CONTACT WITH HUMANSHUMAN ARE INCORPORATED INTO THE COMPUTER PROGRAM

OW ARE IONH AND INTERSPERSION INCORPORATED INTO THE COMPUTER
MODEL
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BROWN BEARSBEAR

PG ASSUME THAT CAPITAL ARE MISSING THE TWO EQUATIONSEQUATION

FL THE HABITAT CAPABILITY MODEL MUST ALSO BE TESTED FOR SENSITIVITY TO

ROADSROAD AND OTHER HUMAN ACTIVITIESACTIVITIE TABLE THE FACTORSFACTOR IN TABIE ARE CRITICAL TO

THE MODEL AND MUST NOT BE IGNORED THE SENSITIVITY ANALYSISANALYSI

PG 1432 HOW WERE ROADSROAD AND OTHER HUMAN ACTIVITIESACTIVITIE AND HOW WERE HABITAT

JUXTAPOSITION AND INCORPORATED INTO THE COMPUTER MODEL COULD

NOT FIND THEM

AMERICAN MARTEN

SEE MY GENERAL COMMENTSCOMMENT THAT ADDRESSADDRES THISTHI HABITAT CAPABILITY MODEL

SPECIFICALLY THISTHI MODEL REQUIRESREQUIRE CONSIDERABLY IFICA BEFORE IT SHOULD BE

CONSIDERED AT ALL THE AUTHORSAUTHOR MUST DEMONSTRATE GOOD REASON FOR NOT SPENDING

THEIR TIME AND EFFORT TESTING 11 MODE WHICH SHOULD BE APPLICABLE TO THE

TONGASSTONGAS NATIONAL FOREST

PG 43 PAN THE AUTHORSAUTHOR SHOULD CITE STRICKLANDSSTRICKLAND AND DOUG1ASDOUG1A 1987

CHAPTER IN THE BOOK ON WILD FURBEARER MANAGEMENT AND CONSERVATION IN NORTH

AMERICA EDITED BY ETAL AND PUBLISHED BY THE ONTARIO MINISTRY OF NATURAL

RESOURCESRESOURCE AND THE ONTARIO TRAPPERSTRAPPER

PG HNSK AND SPENCER SHOWED THAT THE DIET OF AMERICAN MARTENSMARTEN

THEY STUDIED CHANGED PREDICTABLE MANNER THROUGH THE IN
SUMMER THE MARTENSMARTEN PREYED ON GROUND SQUIRRELSSQUIRREL TO SOME EXTENT SOMETIMESSOMETIME

HEAVILY THE MARTENSMARTEN WERE MOST ACTIVE DURING THE DAY WHEN GROUND SQUIRRELSSQUIRREL

HIBERNATED THE MARTENSMARTEN SHIFTED TO SNOWSHOE HARESHARE AND RED SQUIRRELSSQUIRREL AND ACTIVITY

SHIFTED TO NIGHT RED SQUIRRELSSQUIRREL WERE TQU MOSTLY WHEN SLEEPING IN THEIR

MIDDENSMIDDEN THISTHI SORT OF SHIFT IN PREY SHOULD BE INCORPORATED INTO THISTHI MODEL

PG SECTION SAYSSAY NOTHING ABOUT ROADSROAD YET ROADSROAD ARE

CRITICAL ASPECT OF THE MODEL HOW ARE ROADSROAD TO BE TNCORPORATED INTO THE MODEL
AND WHY ARE ROADSROAD NOT MENTIONED IN THISTHI SECTION AT ALL

PG LONEH PAN THISTHI SEEMSSEEM CIRCULAR TO ME THE DATA FROM

CHICHAGOF WERE USED TO CALIBRATE THE MODEL HENCE THE MODEL OUGHT TO

MAKE VERY GOOD PREDICTIONSPREDICTION FOR THE ISLAND BUT THE PREDICTIONSPREDICTION ARE OF LITTLE VALUE

BECAUSE THEY ARE ONE CAN NOT TEST MODEL MTH DATA USED TO DEVELOP THE

MODEL

AGAIN DO NOT SEE HOW ROADSROAD AND HABITAT ITIONH AND

INTERSPERSION WERE INCORPORATED INTO THE COMPUTER MODEL
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RIVER OTTER

PG TOP DO NOT SEE WHAT IS GAINED FROM CONVERTING ALL THE

MEASURESMEASURE TO AREA MEASURESMEASURE HABITAT FOR OTTERSOTTER IS ESSENTIALLY LINEAR

MEASURESMEASURE ARE MOST APPROPRIATE
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TONGASSTONGAS NATIONAL FOREST

LAND MANAGEMENT PLAN

SCIENTIFIC REVIEW

BY

JOBFL RATTI

DEPARTMENT OF FISH WILDLIFE RESOURCESRESOURCE
UNIVERSITY OF

BACKGROUND

WILL NOT CLAIM ANY INTELLECTUAL BACKGROUND BUT MY BASIC PHILOSOPHY AS

MEMBER OF SCIENTIFIC REVIEW TEAM IS RELATIVELY SIMPLE FEEL WE SHOULD STATE WHAT

WE KNOW AND STATE WHAT WE DO NOT KNOW AM CRITICAL OF ATTEMPTSATTEMPT TO REACH

CONCLUSIONSCONCLUSION THAT ARE NOT STRONGLY SUPPORTED BY GOOD LEN RESEARCH

MANAGEMENT PLANSPLAN MUST BE BASED ON SCIENCE BUT MANAGEMENT MUST ALSO BE

EVALUATED BY IEN MANAGEMENT WITHOUT EVALUATION RESEARCH IS WASTE OF TIME

AND MONEY MANAGEMENT MUST BE DEFENDABLE WE MUST AT THISTHI LEVEL ACT

AS ISTSH USMG CRITICAL HONEST INGH AND REMAIN RELATIVELY DISTANT OF

POLITICAL RAMIFICATIONSRAMIFICATION AT THE PRESENT FIND GREAT COMFORT IN RECENT

GUIDELINESGUIDELINE ANNOUNCED BY JACK WARD THOUTA THE AND OBEY THE LAW

COMPREHENSIVE REVIEW

PROPOSED TEGY FOR MAINTAINING IB LEH POPULATIONSPOPULATION OF

ASSOCIATED WITH OLD FORESTSFOREST IN SOUTHEAST ALASKA SWING ET AL
IEW DRAFT

INITIALLY REACTED NEGATIVELY TO THE WELLDISTRIBUTED TENI IN THE TITLE OF

THISTHI DOCUMENT AND AS BASIC OBJECTIVE FOR THE PROCESSPROCES WILDLIFE POPULATIONSPOPULATION

OFTEN HAVE CLUMPED AGGREGATED DISPERSION ALTHOUGH SEE LITTLE PROBLEM WITH

USING THISTHI TENNJNOLO ESPECIALLY FOR MOST OF THE SPECIESSPECIE HIGHLIGHTED BY THISTHI

DOCUMENT IT MIGHT BE BEST TO NOTE THE IS TO REFERENCE

DISPERSION PATTERN CONSISTENT WITH UNDISTURBED LATIO
OVERALL THE WRITING QUALITY THROUGHOUT THISTHI DOCUMENT IS VERY GOAD

NEARLY LH SECTIONSSECTION ARE CLEAR AND CONCISE MADE NUMBER OF MINOR EDITORIAL

SUGGESTIONSSUGGESTION ON THE MANUSCRIPT BUT IN GENERAL DEVOTED LITTLE EFFORT TO SUCH

MATTERSMATTER
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ON PAGE AND ELSEWHERE THE NATIONAL FOREST MANAGEMENT ACT

DEFINITION OF VIABLE POPULATION IS QUOTED EITHER WORD OR TWO IS MISSING FROM

THE OR THAT IS VERY AWKWARDLY CONSTRUCTED AS IT STATESSTATE THAT

AN EXISTENCE IS WELL NONSENSE

THROUGHOUT THE DOCUMENT THERE REFERENCE TO CORRIDORSCORRIDOR TO PROVIDE

AMONG THESE ARE SPELLED OUT IN SOME DETAIL FOR SOME SPECIESSPECIE

ACCOUNTSACCOUNT AND MORE VAGUELY FOR OTHERSOTHER IT WAS DIFFICULT TO ASSESSASSES THE OF

SUCH SINCE WE DID NOT HAVE ANY MAPPED EXAMPLESEXAMPLE WILL ALL HCASHCA BE

CONNECTED BY UNINTERRUPTED CORRIDORSCORRIDOR OR BUFFER STRIPSSTRIP FEEL THISTHI AN IMPORTANT

ISSUE THAT NEEDSNEED CLARIFICATION BEFORE FINAL ASSESSMENT OF THE NUMBERSNUMBER SIZE AND

DISTRIBUTION OF CAN BE MADE IN LETTER TO ROSSROS IE HAVE ASKED FOR AN

EXAMPLE MAP RESTRICTED TO PORTION OF SOUTHEAST ONE ISLAND THAT INCLUDED

ALL HCASHCA AND OTHER PROTECTED AREASAREA FOR REVIEW BY THE PANEL AT THE MEETING IN NEW

WAS BIT DISTURBED BY ITEMSITEM AND OF PAGE MINIMIZE

THE EFFECT OF HCASHCA ON LANDSLAND AVAILABLE FOR TIMBER HARVEST IF INTERPRET THISTHI

CORRECTLY THISTHI IS AN ATTEMPT BY BIOLOGISTSBIOLOGIST TO APPEASE THE IMPACT OF SOUND

BIOLOGICAL DECISION MAKING ON ECONOMICSECONOMIC INDUSTRY AND POLITICSPOLITIC THISTHI SEEMSSEEM LIKE

GAME TO ME WE SHOULD SIMPLY ASSESSASSES LANDSLAND THAT ARE PROTECTED AND THOSE

THAT ARE POTENTIALLY ELIGIBLE FOR TIMBER HARVEST FROM THE LATTER WE PROPOSE

PROPORTIONAL QQPERI
THROUGHOUT THE DOCUMENT THERE IS COMMON REFERENCE TO THE UMBER

HARVEST THAT WILL INEVITABLY OCCUR ON THE TONGASSTONGAS ONE ISSUE OF IMPORTANCE WITH

REGARD TO ASSESSING THE ADEQUACY OF THE PROPOSED IC AND CORRIDORSCORRIDOR IS THE

METHODSMETHOD OF FUTURE TIMBER HARVEST WHAT WILL BE THE RESTRICTIONSRESTRICTION ON CLEARCUT SIZE

WILL DEAD SNAGSSNAG BE LEFT STANDING WHAT ABOUT EDGE TYPE VS LTER
CUTSCUT WIN TRAVEL CORRIDORSCORRIDOR AND PATCHESPATCHE OF UNDISTURBED FOREST BE LEFT WITHIN CLEAR

CUTSCUT

PAGE 27 AGAIN TO ACCESSACCES HOW REASONABLE THE DISTANCE AMONG HCM
IS THE DISPERSAL CAPAB11I ADDITIONAL INFORMATION ON CORNDORSCORNDOR AND

BUFFER STRIPSSTRIP IS NEEDED

PAGE 30 BUFFERSBUFFER AT LEAST 100 FT ON EACH SIDE OF THE MAYBE

MISSED IT BUT SEEMSSEEM LIKE YOU WILL NEED SPECIFIC DEFINITION OF

MINIMUM STREAM FLOWSFLOW CFS FOR MINIMUM NUMBER OF MONTHSMONTH ANNUALLY

PAGE THISTHI STATEMENT CONCERNSCONCERN ME IT IMPLIESIMPLIE
WEALMESSWEALMES REGARDING THE LONGTERM STATUSSTATU OF ANY PARTICULAR HCASHCA FOR EXAMPLE

WE ALL ARE FTLRLY WELL AWARE OF THE CONSERVATION RESERVE PROGRAM WHICH WAS

SOLD TO CONGRESSCONGRES AS SOIL CONSERVATION EFFORT BUT ALSO AS PERMANENT
COVEN IN MANY AREASAREA THE PERMANENT WILDLIFE COVER ASPECT HAS BEEN JOKE
SEEMSSEEM EVERY YEAR WE HAVE SOME TYPE OF EMERGENCY DROUGHT FLOODING THAT
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ALLOWSALLOW THE 1Q GROUND TO BE HAYED OR GRAZED LH THAT THISTHI DOCUMENT SHOULD

NOT PROVIDE AN FOR POLITICAL PRESSURE TO SHIFT AN RCA TO TESSTES DESIRABLE

SITE UCASUCA CANNOT BE MOVING TARGET

PAGE 31 FM SOMEWHAT CONFTZSED BY REFERENCE TO

FOREST WITHIN THAT ARE PRIMARILY GRO FOREST

PAGE AS WITH COMMENT ABOVE SEE SOME WEALMESSWEALMES AND

DOORC WITH THISTHI STANDARD OTHER ROUTING ALTERNATIVESALTERNATIVE DO NOT

IS OPEN TO AND THE IONH OR LACK AND BIASESBIASE OF THE

DECISION MAKERSMAKER

L2 PAGE 32 QUESTION THE SELECTION OF GREAT BLUE HERON AS SPECIESSPECIE OF

CONCERN FEWER THAN TO NESTING LOCATIONSLOCATION HAVE BEEN REPORTED EVEF IN

IOUSIOU THE REGION IS VERY INAL HABITAT FOR THTSTHT SPECIESSPECIE AND

MANY FACTORSFACTOR THAN HABITAT COULD NEGATIVELY AFFECT EXISTING POPULATIONSPOPULATION

WE COULD EASILY INTERPRET DECREASING POPULATIONSPOPULATION AS RESPONSE TO TIMBER

HARVEST WHEN IN FACT IT COULD BE SOME TOTALLY UNRELATED FACTOR SPECIESSPECIE

CHANGE BECAUSE THE VAST MAJON OF RESEARCH HAS

BEEN CONDUCTED IN OPTIMAL OR HIGHDENSITY LOCATIONSLOCATION WE KNOW RQ LITTLE ABOUT

FORCESFORCE THAT INFLUENCE SPECIESSPECIE IN MARGINAL HABITATSHABITAT

PAGE UNDER IF YOU ARE USING HOME RANGE IMAT
THEN YOU HAVE SELECTED HABITAT AREA THAT DOESDOE NOT MEET THE NEEDSNEED OF HALF OF THE

POPULATION DEPENDING ON THE FREQUENCY LONQH YOU SHOULD SELECT HOME

RANGE THAT INCLUDED 75 OF THE OF HOME RANGE SIZE FROM SAMPLESSAMPLE USED

TO CALCULATE THE AVERAGE

PAGE PARAGRAPH TPROVIDE THE MINIMUM HABITAT NECESSARY TO

MAINTAIN REASONABLY HIGH LIKELIHOOD OF LNT VIABLE POPULATIONSPOPULATION HOW
DO YOU DEFINE MINIMUM HABITATR IS MINIMUM THE LOWER CONFIDENCE LIMIT OF

HABITAT NEEDED FOR VIABLE POPULATION IF DO NOT FEEL THAT IS BIOLOGICALLY

DEFENSIBLE

14 PAGE 87 PARAGRAPH EXTINCTION IS NATURAL PROCESSPROCES WE MUST

PROTECT SPECIESSPECIE FROM BECOMING EXTINCT DUE TO ICH BUT WE
LIDH NOT INTERFERE SNTH NATURAL PROCESSESPROCESSE FOR EXAMPLE WHY ARE WE MANAGING
HABITAT FOR DUSKY CANADA OEESE ON THE COPPER RIVER DELTA SEEMSSEEM TO ME THAT

THE HABITAT CHANGESCHANGE THAT HAVE NEGATIVELY AFFECTED RECRUITMENT WERE THE RESULT OF

NATURAL PROCESSESPROCESSE PAGE 90 PARAGRAPH SHOULD READ LARGE ENOUGH THAT THEY

HAVE LITTLE VULNERABILITY TO MANINDUCED EXTINCTION PROCESSESPROCESSE

PAGE BOTTOM PARAGRAPH THISTHI IS WEAK REVIEW OF CONCEPTSCONCEPT

MANY NEW PAPERSPAPER ON THISTHI TOPIC HAVE APPEARED IN THE PAST THE ISSUE IS

EXQ AND MUCH MORE RESEARCH IS NEEDED IN FOUND THISTHI PAPER
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CONSERVATION B1O1O BIT DOGMATIC WITH EITHER BIASED OR INCOMPLETE REVIEWSREVIEW OF

CONCEPTSCONCEPT

PAGE PARAGRAPH LQ THISTHI PARAGRAPH ON ENDEMIC ISLAND

SPECIESSPECIE SUCH SPECIESSPECIE ARE ALMOST ALWAYSALWAY THE RESULT OF FOUNDER POPULATIONSPOPULATION AND

ISOLATED ADAPTIVE DQ SUCH POPULATIONSPOPULATION FOR IH ARE USUA1
FAR FROM CONTINENTAL MARGINSMARGIN THI TO SEE HOW IT IS GERMANE TO THISTHI DOCUMENT

DOESDOE SOUTHEAST ALASKA HAVE ONE ENDEMIC ISLAND BIRD SPECIESSPECIE OTHER ANIMALSANIMAL

PAGE 101 GREAT BLUE HERON PABNER 1962 IS POOR REFT
FOR SUBSPECIESSUBSPECIE CLASSIFICATIONSCLASSIFICATION OR IONSEH FOR EXARNPLE PALMER 1976 LS
TO RECOGNIZE THE SUBSPECIFLC STATUSSTATU OF THE VANCOUVER CANADA GOOSE ALIHOUGH

DATA CLEARLY INDICATE THISTHI POPULATION IS GEOGRAPHICALLY DISCRETE AND

MORPHOKGLCALLY SEPARABLE FROM OTHER 1ESEH ALL REFERENCE TO AVIAN SPECIESSPECIE
AND SUBSPECIESSUBSPECIE CLASSIFICATIONSCLASSIFICATION AND DISTRIBUTIONSDISTRIBUTION SHOULD BE RESTRICTED TO THE

AMERICAN OMITHO1OG1STSOMITHO1OG1ST UNION CHECKLIST OF NORTH ICAN BIRDSBIRD

PAGE 144 BOREAL OWL SO FEW DATA ARE AVAILABLE ON THISTHI SPECIESSPECIE FOR

SOUTHEAST THE VALUE OF THE SPECIESSPECIE AS MIS LIMITED WITH KNOWLEDGE

THISTHI SPECIESSPECIE AND OTHERSOTHER WITH POOR LOCAL DATA SHOULD BE HIGH PRIORITY FOR FUTURE

RESEARCH

APPENDIX FISH ID UD VIABILITY RISK ASSESSMENT

IN GENERAL THISTHI DOCUMENT IS NOT VERY FOUND MANY
SECUONSSECUON DIFFICULT TO UNDERSTAND AND CONFUSING ESPECIALLY THE THREE ANALYSESANALYSE

PRESENTED AFTER PAGE 10 FOR IN TWO CONSECUTIVE PARAGRAPHSPARAGRAPH
REFERENCE IS MADE TO UNPMDUCTTVE GRO UNHAXVESTED OLD1D AND GRO LMYH MISSED ONE

PAGE WAS DISAPPOINTED TO FIND THAT MOST OF THE RI OTHER THAN

HABITAT AND DISTRIBUTION FOR SELECTION OF MIS SPECIESSPECIE WERE ICQ HAVE YOU
CONSIDERED CATEGORIZATION OF THE IS BY SOME ECOLOGICAL ITE TO SEE HOW THEY

SHAKE TROPHIC LEVEL MBI SELECTION THISTHI

MAY BE WORTHWHILE EXERCISE WITH REGARD TO ISQRN BALANCE

PAGE PARAGRAPH QUESTION THE ASSUMPTION THAT PRODUCTIONLS IS THE PREFERRED HABITAT FOR OID ASSOCIATED WILDLIFE SPECIESSPECIE
FOR EXAMPLE STUDIESSTUDIE ON ADMIRALTY ISLAND LEBEDA AND TQ 1983 REPORTED

NESTING AND BROODREARING BY VANCOUVER CANADA GEESE ON FOREST HABITATSHABITAT

CLASSIFIED BY THE US FOREST SERVICE AS POORLY DRAINED F4 AND F4 SOILSSOIL HAVE

SITE INDEX SI RATING OF 120 FOR LQ SPNACE INTERMEDIATE AND F5

SOILSSOIL HAVE AN SI OF 80 NO COMMERCIAL TIMBER DUE TO EXCESSEXCES SUSPECT

THAT MANY OTHER EXCEPTIONSEXCEPTION EXIST
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HABITAT CAPABILITY MODELSMODEL

AFTER READING THE FIRST TWO CHAPTERSCHAPTER AND SEVERAL 1ESE CHAPTERSCHAPTER

FEEL ICQ JUST TST GET IT THE TEXT INDICATESINDICATE THAT THE ARE DESIGNED

TO ASSESSASSES IMPACTSIMPACT OF IN HABITAT CONDITION HOW WILL THERE BE SYSTEMATIC

SAMPLING THROUGHOUT THE TONGASSTONGAS FOR EACH MIS TO ESTABLISH BASELINE LUE FROM

APPBCATION OF THE MODEL WILL THESE SAMPLING UNITSUNIT BE MONITORED IOD FOR

TO THE LH TO ASSESSASSES CHANGE ASSUME MY MATERIALSMATERIAL ICAT THISTHI PROCESSPROCES

SOMEWHERE IFT FIND THE METHODSMETHOD SPELLED

ON PAGE AN EXAMPLE OF USE OF MODELSMODEL FOR ALTERNATIVE COMPARISON IS

PRESENTSPRESENT FOR MARTEN THE EXAMPLE LEFT ME TOTALLY UNINFORMED WHERE DID THE

NUMBERSNUMBER COME FROM SINCE NO OTHER DOCUMENT WAS CITED ASSUME THE EXAMPLE

SHOULD STAND ALONE BUT IT DID NOT HELP ME THESE DOCUMENTSDOCUMENT NEED ONE SIMPLE

CLEAN AND DEAR EXAMPLE OF MODEL LQI FROM START TO FINISH

IESH REVIEWSREVIEW

VANCOUVER CANADA GOOSE BRANTA ISFUQLVA

ONE MAJOR PROBLEM SEE WITH THE VANCOUVER CANADA GOOSE MODEL IS THAT

ONLY HABITAT FOR NESTING AND BROOD REARING IS EVALUATED IN THE MODEL BECAUSE AS

INDICATED BY HANSON IS IS PROBABLY THE MOST LIMITING STRONGLY

DISAGREE WITH EMBRACEMENT OF THISTHI IO OPINION REGARDING BREEDING

AT THE TIME HANSON PUBLISHED THISTHI WAS GENERALLY ACCEPTED BY

WATERFOWL LOGI THAT BREEDING HABITAT AND FACTORSFACTOR AFFECTING REPRODUCTIVE

SUCCESSSUCCES WERE THE LIMITING FACTORSFACTOR TO OVERALL POPULATION LEVELSLEVEL THISTHI WAS

LARGELY DUE TO THE BIASBIA ASSOCIATED WITH AVAILABLE DATA NEARLY ALL STUDIESSTUDIE ON

WATERFOWL AT THAT TIME HAD BEEN CONDUCTED DURING THE BREEDING IT WAS

NOT LH 1981 WHEN LTME AND FREDRICKSON WILD NAT

RESOUR TH 44 PUBLISHED THEIR PIONEERING PAPER ON THE INFLUENCE OF

WINTER HABITAT ON MALLARD RECRUITMENT THAT WATERFOWL BIOLOGISTSBIOLOGIST SHIFTED

IFICA PORTION OF RESEARCH EFFORT TO WINTER ECOLOGY SINCE THAT TIME WINTER

ECOLOGY HAS BECOME THE CENTRAL FOCUSFOCU OF MANY WATERFOWL RESEARCH BIOLOGISTSBIOLOGIST

WATEFOWI WINTER EDITED BY WELLER IV OF MINNESOTA PRESSPRES 617

HABITAT MANAGEMENT FOR AND WINTERING WATEFOWT NORTH AMERICA

EDITED BY SMITH ET TEXASTEXA TECH UNIV PRESSPRES 560 DQ WATERFOWL

ECOLOGISTSECOLOGIST NOW RECOGNIZE THAT FOR MANY CASESCASE WINTER HABITAT MAY BE THE MOST

LIMITING FACTOR AFFECTRNG POPULATIONSPOPULATION LEVELSLEVEL AND IQIT BIRDSBIRD POOR

BODY CONDITION AT THE END OF WAFTER HAVE LESSLES REPRODUCTWE SUCCESSSUCCES THAN THOSE IN

GOOD DY THE MAIN POINT THAT GOOD WINTER ECOLOGY STUDY ON

HAS NOT BEEN CONDUCTED TO DATE WE HAVE NO IDEA IF BREEDING HABITAT

IS MORE INGH THAN IN HABITAT AS THOLOGIST WITH CONSIDERABLE

ECPERIENCE WITH VANCOUVER CANADA GEESE SUSPECT THAT WINTER HABITAT AND
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WINTER SURVIVAL HJCTORSHJCTOR ARE MUCH MORE LIMITING TO THISTHI IESH THAN BREEDING

HABITAT WINTER STRESSSTRES FOR THISTHI POPULATION SEEM OBVIOUSOBVIOU AND NUMEROUSNUMEROU TO

ME RELATIVE TO LIMITING FACTORSFACTOR DURING THE BREEDING 1OD TERM AND

RIGOROUSRIGOROU 1N STUDY SHOULD BE HIGH PRIORITY FOR THISTHI MIS THE STUDY

REFERENCED PAGE THAT IQ ON WINTERING AREASAREA LQ
BE USEFUL FOR SUCH FIXTURE RESEARCH

THE HABITAT USE REVIEW IS VERY GOOD AND THOROUGH HOWEVER IT SHOULD

ALSO NOTE THAT THE VAST MAJORITY OF THE ADMIRALTY NESTSNEST LOCATED DURING THE

LEBEDA AND LH STUDY WERE ON IE ALTHOUGH OVERALL NEST

SEARCH EFFORT WAS GREATER IN HABITATSHABITAT OTHER THAN THISTHI QH IE MAYBE
SPELLED TKLEMAN IS SMALL ISLAND IN SEYMOUR CANAL ADMIRALTY ISLAND WE
NEVER OBSERVED BEAR SIGN ON THISTHI ISLAND NOR WERE WE ABLE TO OBTAIN RECORDSRECORD OF

OBSERVATIONSOBSERVATION OF BEAR USE OF IE BY BIOLOGISTSBIOLOGIST LOCAL RESIDENTSRESIDENT AND

THUSTHU WE SPECULATED THAT BEARSBEAR MAY BE IMPORTANT NEST PREDATORSPREDATOR AND

CONCENTRATION OF NESTING ON THISTHI LAN WAS INFLUENCED BY THE ABSENCE OF BEARSBEAR
MORE RESEARCH ON THISTHI TOPIC IS NEEDED AND BEAR DENSITY MAY BE AN

FACTOR TO INCLUDE IN THE NC MODEL

THE USE OF VACCINIUM AS AN OF COVER DENSITY SEEMSSEEM

APPROPRIATE HOWEVER ARE DATA AVAILABLE TO THAT THISTHI SPEMESSPEME OF PLANT IS

DIRECTLY RELATED TO OVERALL VEGETATIVE COVER

IN THE MODEL THE DEMEO 1988 INDEX WAS ASSUMED TO BE DIRECTLY RELATED

TO THE AMOUNT OF ITC WATER ILAB SURFACE WATER IS ETHICAL ISSUE WAS
DEMEA ASKED IF THISTHI ASSURNPUON IS REASONABLE

TABLE THE SOURCE OF THE HABITAT CATEGORIESCATEGORIE COLUMN WAS NOT

CLEAR TO ME

AM NOT COMFORTABLE WITH ASSIGNMG CLEARCUT STANDSSTAND SUITABILITY INDEX

OF THERE HAS NOT BEEN ADEQUATE RESEARCH ON THISTHI SUBSPECIESSUBSPECIE TO JUSTIFY THISTHI

INDEX REMEMBER REPORTSREPORT OF NUMBER OF NESTSNEST CLEAR CUT FROM THE

SOUTH PORTION OF SOUTHEAST ALASKA BUT UNFORTUNATELY CANNOT LOCATE THE SOURCE

AS RECALL IT WAS ONESUMMER SURVEY BY WOMAN TECHNICIAN

USE OF THE ESTIMATED DENSITY OF BIRDSBIRD FOR EH RIVER DRAINAGE

SEEMSSEEM UNWARRANTED AND WILL LIKELY BE IFICA BIASBIA TO MODEL PREDICTIONSPREDICTION THE

USFWSUSFW JUNEAU HAS NUMEROUSNUMEROU YEARSYEAR OF LH SURVEY DATA THAT COULD BE

USED TO GENERATE MORE PALATABK ESTIMATE

HOW WILL THISTHI MODEL BE USED
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BLUE GROUSE

WAS ASKED TO READ THE BLUE GROUSE MODEL ALSO

FEEL THAT CLASSIFYING THE BLUE GROUSE AS MAJOR GAME IN

SOUTHEAST IS BIT OF AN DON FEEL THEY RANK AS GAME

SPECIESSPECIE ANYWHERE ARID CERTAINLY NOT SOUTHEAST WHERE ACCESSACCES TO MOST HABITATSHABITAT

IS VERY LIMITED

BASED ON THE DATA PRESENTED THE MODEL THE CONCLUSION THAT BLUE

GROUSE DO NOT RESPOND POSITIVELY TO CLEARCUT HARVEST SOUTHEAST DOESDOE
NOT SEEM

WITH REGARD TO CALCULATION OF GROUSE DENSITY AM NOT COMFORTABLE WITH

THE ASSUMPTION THAT LNGH YEARLING MALESMALE THAT DO NOT HOLD ITORI
ALSO DO NOT FOR DECADESDECADE ORNITHOLOGISTSORNITHOLOGIST MADE THE ASSUMPTION THAT CALLING OR

SINGING MALESMALE REPRESENTED NESTING TERNTORY HOLDERSHOLDER AND PROVIDED AN INDEX TO THE

BREEDRNG POPULATION HOWEVER RECENT STUDIESSTUDIE HAVE DISCLOSED NUMBER OF SPECIESSPECIE

WHERE NONPAIRED ARID LTORYH HOLDING MALESMALE WERE ACTIVELY SINGING AND

THUSTHU INFLATED THE ESTIMATE OF THE BREEDING POPULATION DO WEKNOW FOR CERTAIN THAT

SILENT MALESMALE ARE NEVER BREEDERSBREEDER HAS ANYONE CONTACTED FRED LCK TO ASK HIS

OPINION ON THISTHI MATTER AND THE ASSUMPTION FOR THE MODEL

COMPREHENSIVE RECOMMENDATIONSRECOMMENDATION FOR THE FUTURE AND GENERAL

COMMENTSCOMMENT

FEEL THAT THE PROCESSPROCES OUTLINED BY THE THREE DOCUMENTSDOCUMENT IS BIT MORE

COMPLEX THAN IT NEEDSNEED TO BE

NUMBER OF ASSUMPUONSASSUMPUON ARE UNWARRANTED OR NOT

SUPPORTED BY DATA

FQL OF THE HABITAT MODELSMODEL IS NOT

THE VIABILITY RISK ASSESSMENT PROCEDURESPROCEDURE NEED BETTER ORGANIZATION
AND MORE SIMPLIFIED PRESENTATION OF PROCEDURESPROCEDURE

STRONGER IS NEED FOR PROTECTION OF THE HCASHCA

MUCH ADDITIONAL ECOLOGICAL RESEARCH IS NEEDED AMP ON THE TONGASSTONGAS
TO FACILITATE DEFENSIBLE APPLICATION OF IS PLANNING PROCESSPROCES
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TONGASSTONGAS NATIONAL FOREST

LAND MANAGEMENT PLAN

IEN REVIEW

BY

MARK SHAKIER

VICE PRESIDENT FOR RESOURCE PLANNING ECONOMICSECONOMIC
THE WILDERNESSWILDERNES SOCIETY

BACKGROUND

MY ACADEMIC BACKGROUND EMPHASIZED BOTH VERTEBRATE POPULATION ECOLOGY

AND LANDEUSE BUT ALSO INCLUDED BROAD RANGE OF BIOLOGICAL AND

ECOLOGICAL TOPICSTOPIC MY IQ DISSERTATION RESEARCH FOCUSED ON DEFINING AND

ASSESSING MINIMUM VIABLE POPULATION SIZESSIZE FOR HE IZZ BEAR THISTHI WORK

INVOLVED IQNGH EXTENSIVE KNOWLEDGE OF STATISTICAL METHODSMETHOD FOR DATA ANALYSISANALYSI
AND COMPUTER MODELLING OF VERTEBRATE ATQ DYNAMICSDYNAMIC

MY PROFESSIONAL BACKGROUND HAS TEACHING AT BOTH THE GRADUATE

AND TRNDERGNDUATE LEVELSLEVEL ADDITIONAL RESEARCH ON POPULATION VIABILITY

POLICY ANALYSTSANALYST RELATED TO LAND MANAGEMENT AND HABITAT CONSERVATION AND THE

ADMINISTRATION OF FISH AND WILDLIFE RESEARCH

MY BASIC PHILOSOPHY MOST CLOSELY REFLECTSREFLECT THE VIEWSVIEW AND WRITINGSWRITING OF LD
LEOPOLD AND ED BELIEVE WE LIVE IN COMPLEX WORLD THAT WE BARELY

UNDERSTAND AND THAT WITHOUT BASIC RESPECT FOR THE GREAT VARIETY OF LIFE AND OUR

IGNORANCE OF IT WE COULD EASILY DO OURSELVESOURSELVE SCIENCE IS OUR BEST

FOR OUR UNDERSTANDING OF THE WORLD WE LIVE IN BUT IT IS RARELY SUFFICIENT

TO INSULATE OUR DECISIONSDECISION FROM THE NECESSITY FOR THOSE IGEM
SHOULD BE MADE WITH DUE CAUTION

THE WORKSWORK THAT HAVE MOST INFLUENCED MY SCIENTIFIC VIEWSVIEW LDSQ
GAME MANAGEMENT MACARTHUR AND WILSONSWILSON THE THEORY OF BTOGEQGRAPHYITT WOIKSWOIK ON PLANT COMMUNITY ECOLOGY VARIOUSVARIOU MONOGRAPHSMONOGRAPH ON

PARTICULAR SPECIESSPECIE MECWSMECW BOOK ON WOLVESWOLVE LQIE BOOK ON LIONSLION ETC
AND THE WORKSWORK OF SOUL ON GENETICSGENETIC AND CONSERVATION BIOLOGY MY CONSERVATION

AND PLANNING PERSPECTIVESPERSPECTIVE HAVE BEEN MOST INFLUENCED BY LDQ SAND

COUNTY QTSSQTS DESIGN WITH TUR AND I1 THE DIVERSITY OF LIFE
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IVEH REVIEW

THISTHI REVIEW IS BASED ON COMPLETE READING OF APPENDIX THE GENERAL

PORTIONSPORTION AND SELECTED SPECIESSPECIE CHAPTERSCHAPTER NORTHERN GOSHAWK LH LQ GRAY WALL

THT BTOVUUJ CHAPTER

OVERAT FOUND THISTHI EFFORT TO BE BOTH ENCOURAGING AND TROUBLING

IT IS ENCOURAGING IN THE SENSE THAT IT REFLECTSREFLECT AN UNDERSTANDING OF THE AND

OF HABITAT THAT WIB BE NECESSAZY FOR SYSTEMATIC ATQLO IS

TROUBLING IN THE SENSE THAT IT IS SUPERFICIAL AND IMPLICITLY ACCEPTSACCEPT PARADIGM OF

FOREST MANAGEMENT THAT IS NOT LIKELY TO BE APPROPRIATE FOR THISTHI ECOSYSTEM

THE GOOD FEATURESFEATURE OF THISTHI EFFORT BYQPRO
THE RECOGNITION OF THE NEED FOR CORE AREASAREA HABITAT AND IP BUFFER

STRIPSSTRIP THE ATTEMPT AT RELATIVE RISK COMPARISONSCOMPARISON AND THE PROVISION OF MAP
SHOWING AT LEAST THE COARSE ELEMENTSELEMENT OF THE HABITAT PATTERN THAT WOULD BE

CONSERVED

BAD FEATURESFEATURE OF THE EFFORT ACCEPTING PERMANENT AND FUNDAMENTAL

ALTERNATION OF NATURAL DISTURBANCE REGIMESREGIME OVER MUCH OF THE LANDSCAPE
NUMBER OF APPARENTLY UNCRITICAL ASSUMPTIONSASSUMPTION THAT LOSSLOS OF 50 GRO
MEANSMEAN HIGH OF VIABILITY CONCERNSCONCERN DISSEMBLING AND SCHIZOPHRENIC

RATBRJALIZAFLON OF HABITAT CAPABILITY MODELSMODEL FAILURE TO FRANSLATE HABITAT NUMBERSNUMBER
INTO POPULATION NUMBERSNUMBER FAILURE TO VISUALLY PORTRAY OR QUANTITATIVELY ANALYZE THE

FLAIL PATTERN OF HABITAT THAT WI RESULT FROM APPLICATION OF THE STRATE AND THE USE

OF OVERLY SIMPLISTIC POPULATION MODELSMODEL FOR ASSESSING RISK OF EXT1NCT1ON

RATHER THAN GOING POINT BY BELIEVE MY REVIEW WILL BE MOST USDITI IF

EXPLAIN MY STRATEGIC CONCERN AND THEN OUTLINE WHAT BELIEVE WOWD BE AN

ACCEPTABLE APPROACH TO THISTHI PROCESSPROCES

NQLLSSNQLLS MY STRATEGIC CONCERN IS THAT THISTHI ENTIRE EFFORT

MISSESMISSE THE POINT ON PAGE OF THE IT IS POINTED OUT THAT THE FOREST

ECOSYSTEM OF THE TONGASSTONGAS OF FORESTSFOREST WHICH DEVELOP IN THE ABSENCE OF

SCALE CATASTROPHIC BLOWDOWN IS DESCRIBED AS MOST

IMPORTANT NATURAL DISTURBANCE PROCESSPROCES AND ONE THAT IS LOW

DISTURBANCE REGIME TYPICALLY AFFECTSAFFECT INDIVIDUAL FREESFREE OR SMALL

PATCHESPATCHE OF TREESTREE THE REMAINDER OF THISTHI ENTIRE EXERCISE IS THEN PREMISED ON FOREST

MANAGEMENT THAT HAS AND WILL INTRODUCE CATASTROPHIC MANAGEMENT REGIMEL1 THAT IS LOWFREQUENCY AND HIGH INTENSITY

THISTHI COMPLETE REVERSAL OF THE NATURAL DYNAMIC WIFL NOT BE ONE
TIME EVENT AS STATED ON PAGE AFLOCATED TO TIMBER PRODUCTION

ARE MANAGED UNDER CONTINUOUSCONTINUOU 100YEAR ROTATION RESULTING IN AN ESSENTIALLY

PERMANENT CHANGE FROM THE NATURAL STEAD3YSTATE FOREST CONDITION THISTHI
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PERMANENT CHANGE MAY EVENTUALLY CONVERT AS MUCH AS 71 OF THE FOREST

IN SOME PROVINCESPROVINCE OVER THE NEXT 150 YEARSYEAR

ALTHOUGH THERE LYH PLACE FOR THE IONH OF TIMBER

AND OTHER COMMODITIESCOMMODITIE FROM OUR NATIONAL FORESTSFOREST QUESTION WHETHER THE

WHOLESALE CONVERSION OF PUBLICLY OWNED LANDSCAPESLANDSCAPE FOR THE PROVISION OF SINGLE

COMMODILY JUSTIFIED FROM EITHER AN ECOLOGICAL OR PUBLIC TRUST

PERSPECFIVE

IVER PUBLIC TRUST RESOURCE WHOSE SPECTRUM OF VALUESVALUE

ENVIRONMENTAL ECOLOGICAL UTILITARIAN NITAR AESTHETTE AND SPIRITUAL ISLYH RECOGNIZED AS IAQLH EVEN LH COMPONENT OF

HUMAN WELFARE BECAUSE THE ELEMENTSELEMENT OF BIODIVERSITY ARE UNPNCED FINANCIAL

TERMSTERM OUR FINANCIAI MARKETSMARKET DO NOT ADEQUATELY ALLOCATE LAND FOR THE MAINTENANCE

OF LVERSLVER ONE MAJOR ROLE OF GOVERNMENT IN FREE MARKET DEMOCRACY IS TO

SAFEGUARD THE PUBLIC GOOD FROM MARKET FAILURESFAILURE THUSTHU THE ALLOCATION OF PUBLIC

LANDSLAND TO MAINTAINING THE BLODIVERSITY PUBLIC TRUST MAY IN FBLL MACRONA BE THE MOST RATIONAL USE OF THESE LANDSLAND THISTHI IS LQLYH WHEN WE
CONSIDER THAT CURRENT UMBER MANAGEMENT ON THE NATIONAL FORESTSFOREST HEAVFLY

SUBSIDIZED BY THE TAXPAYER

IN ANY THE CONVERSION OF LARGE PORTION OF THE TONGASSTONGAS LANDSCAPE TO

WHAT LL ESSENTIALLY BE FREE FARM MAKESMAKE THE TASK OF MAINTAINING THISTHI ECOSYSTEM

ALL THE MORE DIFFICULT AND PLACESPLACE PREMIUM ON ICQH AND

GENEROUSGENEROU ALLOCATION LAND TO NATURAL HABITAT NETWORK

SUGGESTED APPROACH TO HABITAT CONSERVATION ON THE THUGASSTHUGAS NATIONAL FOREST

THE ENDANGERED SPECIESSPECIE ADT OF 1973 EM
IRESIRE BOTH IMPLICITLY AND THAT LH AGENCIESAGENCIE CONDUCT IR
ACTIVITIESACTIVITIE IN SUCH WAY AS TO PREVENT THE ENDANGERMENT OF PREVENT HARM

TO SPECIESSPECIE ALREADY LISTED AS THREATENED OR AND TO ASSIST IN THE

RECOVERY OF LISTED SPECIESSPECIE ADDITION THE NATIONAL FOREST IGEME ACT OF

1976 IRESIRE THE FOREST SERVICE TO MAINTAIN VIABLE POPULATIONSPOPULATION NATIVE

AND DESIRED NAT VERTEBRATE SPECIESSPECIE ON EACH NATIONAL FOREST BECAUSE LL

SPECIESSPECIE ARE PARTSPART OF SOME ECOSYSTEM AND BECAUSE THE LOSSLOS AND

FRAGMENTATION OF NATURAL ECOSYSTEMSECOSYSTEM AND THE HABITATSHABITAT THEY PROVIDE ARE THE CAUSE

FOR LISTING MOST SPECIESSPECIE OSYSTEM MANAGEMENT HAS BEEN PROPOSED AS MORE
EFFECTIVE APPROACH TO FULFILLING TTE INTENT OF THE EM AND NFMA THAN SPECIESBYE

SPECIESSPECIE APPROACH TO HABITAT BUT WHAT IS ECOSYSTEM MANAGEMENT
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AN ECOSYSTEM CAN BE DEFINED AS

UNIT THAT INCLUDESINCLUDE ALL OF THE ORGANISMSORGANISM IN GIVEN AREA

INTERACTING WITH THE PHYSICAL ENVIRONMENT SO THAT FLOW OF

ENERGY LEADSLEAD TO CLEARLY DEFINED IROPHIC STRUCTURE BIOTIC

DIVERSITY AND MATERIAL CYCLESCYCLE

THUSTHU MANAGEMENT AIMED AT MAINTAINING AN ECOSYSTEM MUST PROVIDE FOR

THE CONTINUATION OF THE ENERGY FLOW TROPHIC BLOTLC DIVERSITY AND

MATENAL CYCLESCYCLE THAT DEFINE EACH ECOSYSTEM BECAUSE SPECIESSPECIE ARE THE MOVING

PARTSPART OF THE ECOSYSTEM IF WE INH ALL THE DIFFERENT THEN THE

ENERGY FLOW TROPHIC STRUCTURE AND MATERIAL LES SHOULD FOLLOW

SUGGEST THAT FOR THE PURPOSESPURPOSE OF FOREST SERVICE LAND MANAGEMENT
BE INED AS THE DEVELOPMENT

IMPLEMENTATION OF SPECIFIC PLAN OF LAND ALLOCATION AND MANAGEMENT ACTIONSACTION

MAINTAINSMAINTAIN THE FULL RANGE OF NATIVE PLANT COMMUNITIESCOMMUNITIE IN SUFFICIENT

AMOUNTSAMOUNT AND DISTRIBUTIONSDISTRIBUTION TO

MAINTAIN VIABLE POPULATIONSPOPULATION OF NATIVE SPECIESSPECIE AND

MAINTAINSMAINTAIN THE INHERENT PRODUCTIVITY OF THE LAND AS MEASURED BY

MEETING FEDERAL AIR AND WATER QUALITY STANDARDSSTANDARD FORESTWIDE ANDINT PERUNIT PRIMARY PRODUCTIVITY ON THOSE LANDSLAND WHERE THE

NATURAL VEGETATION COVER ALTERED VIA LNGE MINING OR

OTHER MANAGEMENT ITIESITIE

IF WE ACCEPT THISTHI AS STARTING POINT THEN THE WILDLIFE HABITAT CONSERVATION

STRATEGY BECOMESBECOME THE BIODICERSITY CONSERVATION STNTEGY PORTION OF THE OVERALL

LAND MANAGEMENT PLAN FROM AN ECOSYSTEM PERSPECTIVE

THE CONSERVATION THE FOLLOWING IS

SKELETAL OUTLINE OF THE STEPSSTEP AND FEATURESFEATURE OF DEVEKPLNG AN OVERALL LO
CONSERVATION STRATEGY FOR THE TONGASSTONGAS NATIONAL FOREST

DEVELOP 015 DATABASE INCORPORATING AVAILABLE LONH ON

IOE
IQ
TOPOGRAPHY

HYDROLOGY

VEGETATION TO COMMUNITY TYPESERAI STAGE

SPECIAL LANDSCAPE FEATURESFEATURE CLIFFSCLIFF ETC
FEATUR TOWNSTOWN ETC
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MOST OF THE PHYSICAL INFORMATION SHOULD BE AVAILABLE AT SOME SCALE FROM THE

US GEOLOGICAL SURVEY THE SOIL CONSERVATION OR POSSIBLY STATE AGENCIET

BOTH THE VEGETATTON AND SPECIAL LANDSCAPE FEATURESFEATURE ARE MORE PROBLEMATIC BUT IT

IS LIKELY SOMEONE HAS PROPOSED VEGETATIONAL COMMUNITY CLASSIFICATION FOR

ALASKA START WHERE YOU

FROM LITERATURE REVIEWSREVIEW COMPILE LISTSLIST OF SPECIESSPECIE KNOWN OR SUSPECTED

OF OCCUNING IN EACH COMMUNITY TYPESEMI STAGE OR ASSOCIATION

WITH IALH LANDSCAPE DRAW ON THE STATE NATURAL ILT
PROGRAM AND THS FISH AND TH SERVICE GAP ANALYSISANALYSI PROGRAM
DATA AND METHODSMETHOD TO ASSIST IN THISTHI STEP

CONDUCT LANDSCAPE YSI TO DETERMINE WHAT LANDSLAND ARE RESERVED

FROM RESOURCE THE ABSOLUTE AND LAT AMOUNT OF

EACH NATURAL COMMUNITY TYPE AND SPECIAL LANDSCAPE FEATURESFEATURE THUSTHU
RESERVED AND THE LIST OF SPECIESSPECIE THUSTHU TO THE EXTENT

POSSIBLE PROJECT ABUNDANCE OF SPECIESSPECIE IN RESERVED AREASAREA BASED ON

KNOWN HABITAT RELATIONSHIPSRELATIONSHIP AND DENSITIESDENSITIE ANY SPECIESSPECIE WHOSE

PROJECTED RANGE OF ABUNDANCE AT LEAST PARTLY BELOW 5000
SHOULD BE TAGGED AS POTENTIAL VIABILITY CONCERN

BASED ON STEP ABOVE SELECT ILATEH UMBRELLA IESH FOR EACH

NATURAL COMMUN8Y TYPE AND SERAL STAGE LIKELY TO BE REDUCEDIS ANDOR ABUNDANCE UNDER PROPOSED

UMBRELLA SPECIESSPECIE SHOULD BE POTENTIAL VIABILITY CONCERN REQUIRE THE

PARTICULAR COMMUNITY TYPESERAL STAGE FOR WHICH THEY IL SERVE AS

AN UMBRELLA AND HAVE AMONG THE LOWEST DENSITIESDENSITIE OF SPECIESSPECIE
ASSOCIATED WITH THAT

FOR EACH UMBRELLA SPECIESSPECIE DEVELOP QUANTITATIVE AND SPATHILY

LQI NH VIABILITY ANALYSISANALYSI MODEL FOR ASSESSING THE IMPACT
OF VARIOUSVARIOU PATTERNSPATTERN OF LAND ALLOCATION ON THE RISK OF EXTINCTION

USING THESE MODELSMODEL IDENTTT THOSE LAND ALLOCATIONMANAGEMENT
ALTERNATIVESALTERNATIVE THAT PROVIDE AT TEAST 95 CHANCE OF EACH UMBRELLA

SPECIESSPECIE SUMVLNG AT LEAST ONE NATHRAL REGENERATION CYCLE FOR THE

SYSTEM QUESTION 200 YEARSYEAR IT TAKESTAKE 200 YEARSYEAR TO REGENERATE

THE CORNMUNITY

INEH ADDITIONAL REQUIREMENTSREQUIREMENT FOR OTHER SPECIESSPECIELQIDATEQH MANAGEMENT INDICATOR OR

SENSITIVE THAT MAY BE OF CONCERN BUT DO NOT LTE AS UMBRELLA

IESQ
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ONCE THE LO CONSERVATION STRATEGY CAN BE

COMBINED WITH ANALYSESANALYSE OF AIR QUALITY WATER AND NET PRODUCTIVITY

REQUIREMENTSREQUIREMENT TO 1EH THOSE LANDSLAND AVAILABLE FOR RESOURCE PRODUCTION ONCE

THESE STEPSSTEP ARE THE POTENTIAL SUSTAINABLE TIMBER HARVEST CAN BE

ESTIMATED AND AN ALLOWABLE SALE QUANTITY

THE CURRENT WILDLIFE HABITAT CONSERVATION STRATEGY PARALLELSPARALLEL

THE ABOVE PROCESSPROCES ONLY IN THE ROUGHEST FONN ALTHOUGH SOME OF THE DOCUMENTSDOCUMENT
MENTION FOUND NO EVIDENCE IA COMPREHENSIVE DATABASE THAT CART IQJY
PORTRAY TO THE SCIENTIST THE OR THE CITIZEN THE VARIETY COMP1EXIY OR

REPEATMG PATTERNSPATTERN THAT CONSTITUTE THE ACTUAL LANDSCAPE OF THE TUNGASSTUNGAS NATIONAL

FOREST FOUND NO ATTEMPT TO LQ DESCRIBE THE VARIETY OR COMPOSITION OF NATURAL

COMMUNITY TYPESTYPE THAT MAKE THISTHI LANDSCAPE WHAT IT IS FOUND NO ATTEMPT TO

SYSTEMATICALLY RELATE ALL KNOWN SPECIESSPECIE TO THE DIFFERENT NATURAL COMMUNITY TYPESTYPE

OR TO PROJECT THEIR ABUNDANCE THROUGH TIME AS THE PROPOSED MANAGEMENT AFFECTSAFFECT

THISTHI LANDSCAPE

THE SELECTION OF SPECIESSPECIE TO FOCUSFOCU ON SEEMSSEEM REASONABLE WOLVESWOLVE MAY BE

MORE OF VIABILITY CONCERN THAN BROWN BEAR GIVEN THEIR MUCH LOWER DENSITY AND

EQUAL SUSCEPTIBILITY TO HUMANINDUCED MORTALITY IF WOLF PREY SPECIESSPECIE FIND

SECONDGROWTH FOREST AS UNATTRACTIVE AS BEARSBEAR THEN THISTHI SPECIESSPECIE COULD BE IN

BIG TROUBLE

FINALLY FOUND THE QUANTITATIVE POPULATION VIABILITY ASSESSMENT FOR THE

BROWN BEAR TOO SIMPLISTIC TO GIVE ME MUCH CONFIDENCE WE KNOW WHAT THENP OF PROPOSED MANAGEMENT WILL MEAN FOR THE SURVIVAL OF THAT SPECIESSPECIE ON

THISTHI FOREST

KNOW THAT THE IDEALIZED PROCESSPROCES OUTLINED ABOVE IS LOT OF WORK AND THAT

THERE IS CONSIDERABLE MISSING IONH AND DATA THAT WOULD PREVENT FTILLY

REALIZING THE AT THISTHI TIME BUT KNOW THE FOREST SERNEE CAN COME LOT

CLOSER TO THAT LH THAN IT SO FAR HAS AND UNTIL THE FEDERAL LAND MANAGEMENT

AGENCIESAGENCIE BEGIN TO ADDRESSADDRES THE ISSUE OF CONSERVING OVERALL IVERSIVER AT THE LEVEL

OF TECHNICAL SOPHISTICATION THAT TASK REQUIRESREQUIRE WE IL CONTINUE TO SEE THE FEDERAL

GOVERNMENT BE ONE OF THE CHIEF CAUSESCAUSE OF SPECIESSPECIE ENDANGENNENT LOSOSLOSO L993

IESH REVTEW

NONE REQUESTED

IVEH RECOMMENDATIONSRECOMMENDATION FOR THE FUTURE

THE APPROACH OUTLINED ABOVE IN SECTION IS THE BESTUONH CAN PROVIDE FOR THE DOING SO WILL REVEAL ARID HELP
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PRIORITIZE WHICH OF OUR GAPSGAP KNOWLEDGE OR DATA ARE MOST IMPORTANT TO FILL AND

THUSTHU HELP TO STRUCTURE BOTH THE RESEARCH AND MONITORING AGENDASAGENDA

SPECIESSPECIE SPECITIC RECOMMENDATIONSRECOMMENDATION FAT THE FUTURE

ALTHOUGH NONE WAS REQUESTED BELIEVE THAT VERY REALISTIC MODELSMODEL OF BOTH

BROWN BEAR AND WOLF APOP DYNAMICSDYNAMIC COULD BE CONSTRUCTED BASED ON

COMPOSITE OF KNOWLEDGE AND DATA ON THESE SPECIESSPECIE FROM MANY DIFFERENT AREASAREA
THISTHI WOULD PROVIDE FAR BETTER ASSESSMENT OF THEIR LIKELY ITYH UNDER DIFFERENT

MANAGEMENT SCENARIOSSCENARIO THAN THE CURRENT WORK PROVIDESPROVIDE SUCH MODELSMODEL WONID ALSO

PROVIDE THE HYPOTHESESHYPOTHESE NECESSARY TO STRUCTURE AN EFFECTIVE AND EFFICIENT

MAN PROGRAM

OTHER COMMENTSCOMMENT

WANT TO UNDERSCORE THAT MY OVERALL ASSESSMENT OF THE CURRENT EFFORT

MIXED IF THE DECISION IS MADE TO CONVERT MUCH OF THE TONGASSTONGAS LANDSCAPE TO 1OO
YEAR ROTATION TIMBER STANDSSTAND THEN THINK THE STRATE ON THE RIGHT BUT

THAT MUCH WORK REMAINSREMAIN TO BE RQ TO DEMONSTRATE THAT IT SUMCLENT TO

MAINTAIN THE OVERALL IO RESOURCESRESOURCE OF THE SOUTHEAST AIASKA ECOSYSTEMSECOSYSTEM
THE NET EFFECT OF MY CONCERNSCONCERN IS THAT THISTHI SFTATE MAY NOT GO FAR THUSTHU
RISKING FAILURE TO COMPLY WITH BOTH NFMA AND ESA
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TON GASSGAS NATIONAL FOREST

LAND MANAGEMENT PLAN

SCIENTIFIC REVIEW

BY

ISTO SMITH

PROFESSOR DIVISION OF BIOLOGY

KANSASKANSA STATE UNIVERSITY

BACKGROUND

MY PROFESSIONAL BACKGROUND STARTED IN GRADUATE SCHOOL AS PART OF CLOSELY

KNIT GROUP OF GRADUATE STUDENTSSTUDENT WHOSE INTERESTSINTEREST WERE IN EVOLUTIONARY ECOLO
THE GROUP INCLUDED IY ERIC DENY HENRY LOWELL

SPRING AND TOM FRATETTA THE FACULTY THAT LED AND STIMULATED THISTHI GROUP WERE

MY MAJOR PROFESSOR GORDON ORLANSORLAN EVOLUTIONARY ECOLOVL BOB PAME

COMMUNITY AND RICHARD SNYDER FUNCTIONAL

SINCE GRADUATE SCHOOL THE COLLEAGUE WHO HAS HAD THE MOST INFLUENCE ON MY
THINKING IS STEVE OUR FREQUENT DISAGREEMENTSDISAGREEMENT FORCED ME TO RETHINK MY
IDEASIDEA AND TO INTEGRATE THE REGULATION OF POPULATION DENSITY INTO MY IDEASIDEA ON THE

EVOLUTION OF THE STRUCTURE OF NATURE

IN APPROACHING BIOLOGICAL ISSUESISSUE ASK WHAT TYPESTYPE OF SELECTIVE PRESSURESPRESSURE
ARE LIKELY TO HAVE STRUCTURED THE BIOLOGY OF THE GROUP OF SPECIESSPECIE AM ING

THE SPECUIATWE ANSWERSANSWER GIVE TO THOSE QUESTIONSQUESTION AS WORKING HYPOTHESESHYPOTHESE
MEASURE ASPECTSASPECT OF THE ANATOMY IOLO OR BEHAVIOR OF THOSE SPEACSSPEAC TO

DETERMINE IF THEY FIT MY HYPOTHESESHYPOTHESE BECAUSE IT IS DIFFICULT TO IMAGINE ALL THE

FACTORSFACTOR THAT IMPINGE ON THE EVOLUTION OF ONE SIMPLE TRAIT OFTEN FIND MYSELF

ADJUSTING THE DETAILSDETAIL OF MY HYPOTHESESHYPOTHESE AFTER THE INITIAL THUSTHU

REVERSMG THE ACCEPTED DEDUCTIVEH APPROACH TO SCIENCE BECAUSE

NATURE IS NOT SIMPLE TRY TO BUILD CONSISTENT WORLD VIEW LVING PAFTEMSPAFTEM OF

CAUSE AND EFFECT SO THAT WHEN OBSERVATIONSOBSERVATION CONTRADICT THAT COMPLEX WORLD VIEW

CAN PAY PARTICULAR ATTENTION TO THOSE DETAILSDETAIL AND CHECK THEIR VALIDITY AND THE

VALIDITY OF MY WORLD VIEW

FIND DAVID SH MODELSMODEL OF OFFSOFF IN RESOURCE COMPETITION
THE MOST HEIPFTTL IN INTEGRATING THE REGULATION OF THE POPULATION DENSITY WITH THE

EVOLUTION OF COMPETING SPECIESSPECIE ALSO LIKE BRUCE LKC USE OF ECOLOGICAL

COMPETITION TO IQNH HOW OVERDOMINANCE AT MANY LOCI MAY STILL BE COMPATIBLE

WITH REASONABLE GENETIC LOAD THINK THAT THE GREATEST THEORETICAL PROBLEM

FACING FLELD BIOLOGY IS INTEGRATING POPULATION GENETICSGENETIC WITH POPULATION DENSITY
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REGULATION AS THE CAUSAI BASISBASI FOR THE PATTERNSPATTERN DESCRIBED BY COMMUNITY AND

S3T ECOLOGISTSECOLOGIST

COMPREHENSIVE REVIEW

EACH OF THE THREE DOCUMENTSDOCUMENT SEEMSSEEM LLYH CONSISTENT BUT THE DATESDATE ON

THE DIFFERENT DOCUMENTSDOCUMENT MAKE IT UNCLEAR HOW THEY WERE DEVELOPED AS PART OF AN

INTEGRATED PLAN TO MAINTAIN VIABLE POPULATIONSPOPULATION OF PMPOSED STRATEGY

FOR WNQLN U4 VIABLE POPULATIONSPOPULATION OF ASSOCIATED WITHLD 3STS3ST SOUTHEAST LA HEREAFTER REFERRED TO AS HAS

THE MOST RECENT DATE MAY 1993 IT GIVESGIVE THE FOUNDATION FOR WHICH SPECIESSPECIE OF

IR AND MAMMALSMAMMAL DESERVE THE MOST CONCERN OVER POSSIBLE EXTINCTION AND THE

MANAGEMENT PLAN TO AVOID POPULATION LOSSLOS THOSE AND ALL OTHER SPECIESSPECIE THE

SECOND DOCUMENT LXH IS DATED FEBMARY IT GIVESGIVE CRITERIA FOR

CHOOSING MANAGEMENT INDICATOR SPECIESSPECIE MIS WHICH ARE TO BE USED TO MONITOR

THE EFFECTIVENESSEFFECTIVENES OF THE PLAN TO MAINTAIN VIABLE WILDLIFE POPULATIONSPOPULATION WOULD

EXPECT THE CHOICE OF MIS TO RELY AT LEAST IN PART ON BUT THAT DOESDOE NOT

SEEM TO BE THE CASE APPERZDLX HAS AS ITS MAIN FUNCTION THE ASSESSMENT OFIA FLSK FOR WILDLIFE POPULATIONSPOPULATION BASED ON WHAT FRACTION OF THE OLDGROWTH

TIMBER WILL BE CUT IN 21 DIFFERENT ECOLOGICAL PROVINCESPROVINCE AND WHAT FRACTION OF THE

HABITAT CONSERVATION AREASAREA WILL INH UNAFFECTED IN EACH OF THE 21

PROVINCESPROVINCE THE THIRD DOCUMENT HEREAFTER CAFLED CONTAINSCONTAIN 14 HABITAT

CAPABILITY MODELSMODEL FOR THE FINAL 13 MIS THOSEN DTXH PLUSPLU THE BLUE GROUSE
THESE MODELSMODEL ARE DATED EITHER 1988 OR 1992 WHICH PREDATE HOWEVET

APPENDIX DOESDOE STATE THAT THE FINAL MIS WERE CHOSEN IN 1988

THE CRITERIA USED FOR EVALUATING THE VIABILITY OF POPULATIONSPOPULATION IN STRATEGY

SEEMED TO BE REDUNDANT AT FIRST READING FOR EXAMPLE LH EXISTSEXIST FOR

INGH DEPRESSION POTENTIAL EXISTSEXIST FOR LOCAL EXTIRPATION AND

CAPABILITY TO DISPERSE IS IM OR BATHERSBATHER TO DISPERSAL EXIST ALL SEEMED TO

INDICATE SMALL ISOLATED POPULATIONSPOPULATION HOWEVER WHEN CHECKED THE USE OF THESE

THREE ITE ON VARIETY OF SPECIESSPECIE IN TABLE 2C AND THEY SHOWED REASONABLE

INDEPENDENCE THE LISTING OF SPECIESSPECIE TABLESTABLE 1C SEEMED CONSISTENT WITH MY
UNDERSTANDING OF THE SKETCHY AS THAT THE SPECIESSPECIE ACCOUNTSACCOUNT AND

RADONH LESH SEEMED REASONABLE AN ANALYSISANALYSI OF THE LITERATURE CITED FOR

THREE OF THESE SPECIESSPECIE ACCOUNTSACCOUNT THAT PICKED AT RANDOM SHOWED THAT 87 OF 156

REFERENCESREFERENCE WERE DATED 1980 OR LATER AM IMPRESSED BY THE ORGANIZATION AND

THOROUGHNESSTHOROUGHNES OF STRATEGY

APPENDIX GIVESGIVE THE CRITERIA FOR CHOOSING MIS BUT IT DOESDOE NOT GO THROUGH
DETAILED PROCEDURE EQUIVALENT TO THE EVALUATION OF IONH IA IN

STRATEGY ONLY OF THE IESH EVALUATED AS GIVING THE GREATEST CONCERN FUR

VIABILITY IN STRATEGY ARE INCLUDED AS MIS IN DIXH RIVER OTTERSOTTER ARE ADDED TO

THE ORIGINAL 12 MIS TO MAKE 13 THE 13 IS ONLY HAIRY WOODPECKER
BREASTED AND BROWN CREEPERSCREEPER ARE SPECIESSPECIE THAT ARE NOT HUNTED

SMITH REVIEW

1OO 12888



TRAPPED OR OF GREAT INTERESTED TO THE PUBLIC THE GENERAL BASISBASI OF IQNG SPECIESSPECIE

IS HEAVILY WEIGHTED TOWARDSTOWARD GENERAL PUBLIC INTEREST RATHER THAN HOW MODTFICAUON

OF HABITAT THROUGH LOGGING WILL ENDANGER THE LQITY OF BIRD AND MAMMAL

SPECIESSPECIE ALL THREE OF THE NONGAME SPECIESSPECIE LISTED ABOVE ARE TRUNK WHILE

NO TWIG OR GQLE SPECIESSPECIE OF BIRDSBIRD ARE LISTED MORE DETAILED IQF
OF THE 13 MIS SPECIESSPECIE WCULD BE BIG HELP IN EVALUATING WHETHER VUIBFFITY RISK

ASSESSMENT FOR ALL SPECIESSPECIE WILL BE ACCOMPLISHED BY STUDIESSTUDIE OF THE 13 MIS

MAJOR PART OF APPENDIX IS VIABILITY RISK ASSESSMENT BASED ON WHAT

PERCENTAGE OF 14CM IL BE AFFECTED BY TIMBER HARVEST IN EACH ECOLOGICAL PROVINCE

WHAT PART OF PRODUCTIVE LT TIMBER WIFT REMAIN IN THE YEARSYEAR

2010 AND 2140 THE YEARSYEAR 2000 AND 2010 ARE USED BECAUSE THAT IS WHEN LONGSLONG
TERM SALE CONTRACTSCONTRACT FOR LUMBER END THERE MAY BE INE JUSTIFICATION FOR LOGGMG

HCASHCA IF CONTRACTSCONTRACT SPECUY SOME PART OF SOME THE FOREST SERVICE HAS NO

LEGAL GROUNDSGROUND FOR CHANGING AND THERE WAS NO BETTER PLACE FOR THE ECAT
DO NOT UNDERSTAND HOWEVER WHY ON THE TOP OF PAGE 31 IN SNT IT STATESSTATE

INGH OF EXISTING GROWT FORESTSFOREST MAY BE PERMITTED WITHIN

DESIGNATED HCASHCA THAT FULLY MEET THE HABITAT COMPOSITION CRITENA WHAT

SEEMSSEEM EVEN MORE ICTLVE OF THE HCA CONCEPT IS THAT BETWEEN 2010 AND 2140

UNDER ANY OF THE FIVE PATTERNSPATTERN OF LAND USE MAJOR FRACTION OF THE HCASHCA IN MOST

ECOLOGICAL PROVINCESPROVINCE WILL EXPERIENCE SOME INGH WHY SET ASIDE HCASHCA THEY ARE

NOT TO BE MAINTAINED LOGGING CONTRACTSCONTRACT CAN NOT BE BLAMED FOR THESE

TYPESTYPE OF MANIPULATION OF HABITAT WITHIN THE THE JUSTIFICATION OF THISTHI LAND

USE IS NECESSARY IF APPEND IS TO BE TAKEN SERIOUSLY OR FOR THAT MATTER ANY OF

THE DOCUMENTSDOCUMENT ARE WORTH THE EFFORT PUT INTO

MODELSMODEL CONTAINSCONTAIN HABITAT CAPABILITY MODELSMODEL HCM FOR THE 13 AND IN

BLUE GROUSE THE MODELSMODEL USE EXISTING LITERATURE TO ESTIMATE THE RELATIVE

POPULATION DENSITY OF EACH MIS IN THE DIFFERENT HABITATSHABITAT OF THE TONGASSTONGAS LONA
FORESTSFOREST GEOGRAPHIC SYSTEM 016 BERNG DEVELOPED FOR THE TONGASSTONGAS
NATIONAL FOREST WILL THEN BE USED TO ESTIMATE THE AREA COVERED BY THE DIFFERENT

HABITATSHABITAT THE POPULATION TRENDSTREND CAN THEN BE ESTIMATED BY SUMMING THE PRODUCTSPRODUCT

OF HABITAT AREA THE RELATIVE POPULATION DENSITY FOR THAT HABITAT FOR THE QISSQIS
AT TWO DIFFERENT TIMESTIME CAN NOT READ THE PROGRAMSPROGRAM FOR THE MODELSMODEL BUT NO MENTION

OF SPACMG OF HCASHCA AND THEIR EFFECT ON POPULATION VIABIFITY SEEMSSEEM TO BE

INCORPORATED INTO THE DISCUSSION OF THE THE LOGIC OF STRATEGY AND THE

INTEGRITY OF THE HCASHCA SEEMSSEEM TO BE CRITICAL FOR THE THE STRENGTH OF THE IMS
IS DEPENDENT ON UNDERSTANDING THE EFFECT OF DIFFERENT HABITATSHABITAT ON THE POPULATION

DENSITY AND RESILIENCE OF EACH OF THE THE ANALYSISANALYSI FOR MARTEN IN MODELSMODEL WAS

AUTHORED BY SURING AND OTHERSOTHER WHILE FOR STRATEGY IT WAS DONE BY FLYNN SUNNG

CITED 72 REFERENCESREFERENCE 40 FROM 1980 AND AFTER WHILE FLYNN CITED 58 FROM 1980

AND MANY OF THE EARLIER REFERENCESREFERENCE CITED BY ING CONCERNED DIET AND

SEEM APPROPNATE IN ANALYZING THE RELATIVE MERITSMERIT OF DIFFERENT HABITATSHABITAT THE HCMSHCM
SEEM TO BE THOROUGH AND CREDITABLE EFFORTSEFFORT HOPE THAT FUTURE WORK BY THE WILDLIFE

PERSONNEL WILL BE FIELD TESTING OF THE GENERALITIESGENERALITIE MADE ABOUT THE RELATIVE VALUESVALUE

OF DIFFERENT HABITATSHABITAT TO THE
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SPECIESSPECIE REVIEW RED SQUIRREL JNZDSONICUSJNZDSONICU

THE HABITAT CAPABILITY MODEL FOR RED SQUIRRELSSQUIRREL IN THE TONGASSTONGAS
NATIONAL FOREST IS REASONABLE FOR YEARSYEAR WHICH SITKA SPRUCE AND WESTERN

HEMLOCK HAVE AVERAGE OR BETTER CONE CROPSCROP BUT MAY BE FAR OFF WHEN CONE FAILURE

LOWSLOW BELOW AVENGE YEAR DURING CONE FAILURESFAILURE SQUIRREL POPULATIONSPOPULATION IN DAMP
COASTAL FORESTSFOREST OF INGTO AND BRITISH COLUMBIA MOVE OUT OF MATURE FORESTSFOREST

INTO ALDER AND MAPLE FREESFREE ALONG STREAMSSTREAM AND INTO LODGEPOLE PINE ON VERY

ROCKY AREASAREA PERSONAL OBSERVATION THESE WERE THE ONLY FORESTSFOREST NGH SEED

CROP THE SAME BEHAVIOR COULD OCCUR IN THE TONGASSTONGAS NATIONAL FOREST RUTH AND
BEMTSEN 1955 SHOW THAT WESTERN HEMLOCK AND SITKA SPRUCE BOTH HAD CROP

FAILURESFAILURE THE SAME YEAR AS GARMAN 1851 1955 SHOWED FOR OTHER CONIFERSCONIFER

WHICH MATURE SEEDSSEED DURING THE SANTE GROWING SEASON IN WHICH THEY ARE POLLINATED
IN DAMP COASTAL FORESTSFOREST WOULD APPEAR THAT THESE FREE SPECIESSPECIE ALL HAVE

INDIVIDUAL TREESTREE CUING OFF THE SAME ENVIRONMENTAL TO IY THE NUMBER OF

CONE BUDSBUD BETWEEN YEARSYEAR BUDSBUD IN CONIFERSCONIFER CAN BECOME VEGETATIVE SHOOTSSHOOT OR

CONESCONE DEPENDING ON HORMONAL BALANCESBALANCE ALLEN AND OWENSOWEN T972 MUST THE

FLOWERING OF FREESFREE IN THE DAMP COASTAL FORESTSFOREST CAN CUE O5 BROAD RANGING WEATHER

FRONTSFRONT AND VAXY IN PHASE OVER BROAD AREA VARYING FLOWER PRODUCTION IN PHASE
BETWEEN TREESTREE OF THE SAME POQ SPECIESSPECIE CAN INCREASE THE FREQUENCY OF

POLLINATION AND THE EFFICIENCY OF SEED PRODUCTION SMITH 7990 BY DIFFERENT

SPECIESSPECIE OF CONIFERSCONIFER CUING THEIR FLOWER AND SEED PRODUCTION OFF THE SAME WEATHER

VARIABLESVARIABLE THEY CAN CAUSE REGIONAL FOOD FAILURE FOR EATI ANIMALSANIMAL OVER BROAD

REGIONSREGION 1971 SMITH 1970 SMITH AND THE FACT THAT THE

SUBSPECIESSUBSPECIE OF RED AND DOUGLASDOUGLA SQUIRRELSSQUIRREL FOUND IN THE DAMP COASTAL FORESTSFOREST ARE

MUCH SMALLER THAN THE SUBSPECIESSUBSPECIE IN THE DRIER IORH FORESTSFOREST IS INDICATIVE OF THE

COASTAL SPECIESSPECIE EXPERIENCING BW FOOD YH MORE OFTEN AS THE TONGASSTONGAS
NATIONAL FOREST MOST COASTAL FORESTSFOREST DO NOT BURN AND THUSTHU HAD CONTINUOUSCONTINUOU

GROWTH FORESTSFOREST BEFORE THE ADVENT OF THE LOGGING LNDUSTRY COASTAL FOREST WOULD
HAVE VERY LITTLE ALTERNATIVE HABITAT FOR IRRE TO ENTER DURRNG CONE CROP
FAILURE IN THE INTERIOR SEROTINOUSSEROTINOU PINE WHICH PROVIDESPROVIDE
CONSTANT THOUGH DIFFICULT FOOD IS AVAILABLE IN AREASAREA THAT ARE FREQUENTLY
BURNED THE SEEDSSEED OF SITKA SPRUCE AND WESTERN HEMLOCK ARE RELATIVELY SMALL

COMPARED TO THE SEEDSSEED OF INTERIOR TREESTREE AS WOULD BE EXPECTED FOR THE DAMP
GERMINATION SITESSITE OF COASTAL FORESTSFOREST BAKER 1972 THE RARER CONIFERSCONIFER OF THE

TONGASSTONGAS MOUNTAIN HEMLOCK WESTERN RED CEDAR AND ALASKA CEDAR ALSO HAVE

SMALL SEEDSSEED MOREOVER ALL SPECIESSPECIE EXCEPT LT SPRUCE HAVE RELATIVELY FEW SEEDSSEED
PER CONE THUSTHU WHEN SQUIRRELSSQUIRREL CARRY ONE CONE AT TIME TO CACHET THEY ARE

CACHING FOOD AT MUCH SLOWER RATE THAN SQUIRRELSSQUIRREL OF INTERIOR FORESTSFOREST ALL THE ABOVE

CONSIDERATIONSCONSIDERATION SHOULD LEAD TO SELECTIVE PRESSURESPRESSURE FOR SMALL SQUIRRELSSQUIRREL WHOSE

POPULATIONSPOPULATION FLUCTUATE FAIRLY DRASTICALLY WITH THE SIZE OF CONE CROPSCROP IN IT SPRUCE
ID WESTERN HEMLOCK
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THE USE OF RED SQUIRRELSSQUIRREL AS AN MJS IS VERY GOOD BECAUSE THEY ARE

DIURNAL AND FAIRLY VOCAL IN ADDITION THEY REPEATEDLY CACHE CONIFER CONESCONE IN THE

SAME ID OVER MANY YEARA THUSTHU POPULATION TRENDSTREND OVER SEVERAL YEARSYEAR CAN BE

MEASURED BY LOOKING FOR ACTIVITY ON SERIESSERIE OF ID EACH YEAR LQLLSLQLL
SHREWSSHREW REDBACKED VOLESVOLE AND DEER MICE LH USE CONIFER SEEDSSEED AS LARGE

FRACTION OF THEIR DIET WHEN THE SEEDSSEED ARE ABUNDANT IN COASTAL FOREST BUT HAVE

DIFFERENT RESPONSESRESPONSE TO CONE CROP FAILURESFAILURE SMITH AND THE ANNUAL

PATTERN OF VARIATION IN SQUIRREL POPULATIONSPOPULATION SHOULD BE DEPENDENT ON THE ANNUAL

VARIATION IN CONIFER SEED CROPSCROP AND SHOULD ALSO MINOR THE VARIATION IN

POPULATIONSPOPULATION OF OTHER ANIMALSANIMAL THAT US CONIFER SEEDSSEED AS LARGE PART OF THEIR DIET

QOSHAWKSQOSHAWK AND MARTEN USE RED SQUIRRELSSQUIRREL AS SIGNFFICANT PART OF THEIR DIET AND

MIGHT HAVE POPULATRNN TRENDSTREND THAT MIRROR THE ANNUAL VARIATION IN RED SQUIRREL

POPULATIONSPOPULATION THISTHI IS MORE LIKELY FOR GOSHAWKSGOSHAWK WHICH ARE STRICTLY DIURNAL FLKE RED

IN MUCH OF THEIR RANGE RED SQUIRRELSSQUIRREL RESPOND TO CONE II BY EMIGRATION

SMITH THEY HAVE BEEN REPORTED TO SWIM LARGE LAKESLAKE THE PROCESSPROCES IT IS

INTERESTING THAT SQUIRM POPULATIONSPOPULATION WERE NOT FOUND ON MOST OF THE LARGE ISLANDSISLAND

OF THE IT IS LIKELY THAT THE COLD NORTHERN MARINE CURRENTSCURRENT IN THE AREA

WOULD CAUSE HYPOTHENNIA BEFORE THE SQUIRRELSSQUIRREL COULD SWIM VERY FAR THE SURFACE

OF NORTHERN LAKESLAKE MAY WARM CONSIDERABLY BY LATE SUMMER WHEN SQUIRRELSSQUIRREL OFTEN

EMIGRATE IF THE GRO COASTAL FORESTSFOREST ARE RELATIVELY UNIFORM THEN THE

SQUIRRELSSQUIRREL OF THE TONGASSTONGAS MAY NOT HAVE GAINED BY EMIGRATION BUT RATHER WERE

BETTER OFF BY SUBSTITUTING CACHESCACHE OF DRIED FUNGI FOR CONIFER CONESCONE IT WILL BE

TO OBSERVE THE BEHAVIOR OF SQUIRRELSSQUIRREL TO CONE FAILURESFAILURE IF ALDER OR BRCH

ARE MON EARLY SUCCESSIONAL STAGESSTAGE AFTER 1E THEN SQUIRRELSSQUIRREL MAY
IMMIGRATE TO LOGGED AREASAREA WHEN THERE ARE CONE FAILURESFAILURE IN THE GRO FORESTSFOREST

COMPREHENSIVE RECOMMENDATIONSRECOMMENDATION FOR THE FUTURE

41 PHILOSOPHICAL AND CONCEPTUAL CONSIDERATIONSCONSIDERATION

WOULD LIKE TO HAVE THE BASISBASI OF CHOICE OF MIS SPELLED OUT IN DETAIL THE

PRESENT ICESICE SEEM TO HAVE THE FOREST SERVICE DOING THE JOB OF THE ALASKA FISH

AND GAME DEPARTMENT MONITORING THE POPULATIONSPOPULATION OF GAME SPECIESSPECIE OR FAR

BEARERSBEARER THE ROAD MAKING THAT GOESGOE WITH LOGGING BRINGSBRING SO MANY TRAPPERSTRAPPER
THAT THE POPULATIONSPOPULATION OF FUR BEARERSBEARER ARE ENDANGERED THEN IT WOULD BE GOOD TO GO

TO THE CANADIAN SYSTEM OF REGISTERING TRAP LINESLINE TO SPECIFIC TRAPPERSTRAPPER UNDER THAT

IDUAQ TRAPPERSTRAPPER WILL BE MORE TO TRAP JUST ENOUGH TO MAINTAIN

THE POPULATIONSPOPULATION AT STEADY STATE THEIR EXCLUSIVE AREASAREA THE FOREST SERVICE

SHOULD COMMIT LFH TO ELIMINATE LOGGING ON THE HCASHCA THERE WILL BELH PRESSURE TO LOG MORE OF THE HCASHCA AS OLDGROWTH STANDSSTAND BECOME

DID NOT NOTICE DEFINITION OF WHAT SIZE STREAM SHOULD WARRANT HAVING FOO
ZONE OF UNCUT GRO TIMBER ON EACH SIDE OF IT THAT RULE SHOULD BE MADE
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PROGRAM OF RESEARCH

OF ALL THE SPECIESSPECIE IN THE TONGASSTONGAS NORTHERN FLYING SQUIRRELSSQUIRREL SHOULD BE MOST

ENDANGERED BY THE PATCHWORK OF CLEARCUT AREASAREA BECAUSE IT IS RELATIVELY HELPLESSHELPLES

ON THE IT WOULD BE PARTICULARLY IMPORTANT TO FIND OUT IF THEY USED THE 0Q
FOOT WIDE BANDSBAND OF FORESTSFOREST ALONG STREAMSSTREAM AND THE 500FOOT WIDE BANDSBAND OF FORESTSFOREST

ALONG THE COAST THEY DO NOT THEN THE PRESENT SYSTEM WOULD BE LETHAL TO AT LEAST

ONE SPECIESSPECIE THE PROBLEM IS THAT NORTHERN FLYING SQUIRRELSSQUIRREL ARE DIFFICULT TO WORK

WITH THEY EAT FUNGI AND ARBOREAL FOLIOSE LICHENSLICHEN 1960 AND MASER ET

AT 1978 SO THAT THEIR POPULATIONSPOPULATION PROBABLY WILL NOT VARY IN PHASE WITH RED

LSQH

PROGRAM OF MONITORING

FOR THE MONITORING PROGRAM TO BE LH THERE SHOULD BE CONTROL TO

WHICH THE CHANGESCHANGE IN THE TONGASSTONGAS COULD BE COMPARED IT WOULD BE GOOD TO HAVE

LARGE HCASHCA THAT WILL BE HAVING LOGGING BESIDE THEM THE NEAR FUTURE OTHERSOTHER THAT

WILL BE HAVING LOGGING BESIDE THEM IN THE DISTANT FUTURE AND EQUIVALENT AREASAREA IN

GLACIER BAY NATIONAL PARK THAT WILL NEVER BE LOGGED TO SEE THE EFFECT OF LOGGING ON

NEARBY HCASHCA THE MOST OBVIOUSOBVIOU THING TO MONITOR IS POPULATION DENSITY

QUESTIONSQUESTION ABOUT EFFECTIVE GENE FLOW AND THE IMPORTANCE OF IVQI OF

POPULATIONSPOPULATION BEING ISOLATED ON NCASNCA WOULD REQUIRE MEASUREMENT OF GENETIC

VARIATION THE POPULATIONSPOPULATION

SPECIESSPECIE SPECIFIC RECOMMENDATIONSRECOMMENDATION FOR THE FUTURE

THE RED SQUIRREL AN LH MIS BECAUSE ITS DIURNAL VOCAL AND CACHING

BEHAVIOR MAKE IT EASY TO CENSUSCENSU IT IS DEPENDENT ON CONIFER SEEDSSEED FOR LARGE PART

OF ITS DIET AND ITS POPULATION FLUCTUATESFLUCTUATE WITH THE ABUNDANCE OF THE ANNUAL CONIFER

SEED CROPSCROP IT IS GOOD SPECIESSPECIE TO USE AS AN INDICATOR IESH FOR POPULATION

VARIATION OTHER SEED EATING MAMMALSMAMMAL AND BIRDSBIRD

THE NORTHERN FLYING SQUIRREL DIFFICULT SPECIESSPECIE TO STUDY BECAUSE IT

QUIET NOCTURNAL AND HAS FOOD SUPPLY THAT IS DIFFICULT TO QUANTIFY BY EATING
LICHENSLICHEN AND FUNGI THE OLDGROWTH CANOPY NORTHERN FLYING IQR ARE THE

CLOSEST THING TO AN ARBOREAL GRAZER IN THE BOREAL FOREST THEIR SIZE AND POTENTIAL

PRODUCTIVITY MAKE THEM AN IMPORTANT PREY TO MARTEN SINCE MARTEN AND

GOSHAWKSGOSHAWK ARE TWO OF THE SPECIESSPECIE OF GREATEST CONCERN IT WOULD BE

IMPORTANT TO STUDY THE INTERACTION BETWEEN RED SQUIRRELSSQUIRREL AND FLYING IQR AS

PREY AND GOSHAWKSGOSHAWK AND MARTEN AS PREDATORSPREDATOR BECAUSE RED AND FLYING SQUIRREL

POPULATIONSPOPULATION HAVE NOT MADE IT TO SOME OF THE LARGER ISLANDSISLAND IN THE

SHOULD BE POSSIBLE TO USE UNCOLONIZED LAN AS CONTROLSCONTROL THE ION
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THE ABOVE PREDATOR AND PREY SPECIESSPECIE DO PREDATOR ATQ REMAIN AT

LOWER AND MORE CONSTANT ITYH ON ISLANDSISLAND WITHOUT RED AND FLYING SQUIRRELSSQUIRREL
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TONGASSTONGAS NATIONAL FOREST

LAND MANAGEMENT PLAN

SCIENTIFIC REVIEW

BY

RICHARD TABERFF PROFESSOR

UNIVERSITY OF MONTANA

PROFESSOR EMERITUSEMERITU FOREST ZOOLOGY AND WILDLIFE SCIENCE

IVE OF WASHINGTON

BAC
AS WILDLIFE RESEARCHER AND PROFESSOR ON FORESIZY FACULTIESFACULTIE BERKELEY

UM LAQH UWLEH HAVE BEEN INVOLVED WITH FORESTWILDLIFE RELATIONSRELATION FOR

OVER YEARSYEAR LOCALLY NATIONALLY AND IONAQLQ AS DETAILED MY AS

INTERNATIONAL INTEREST IN WILDLIFE CONSERVATION HAS GROWN HAVE IBUTED TO

THE IONALH UNION OF FORESTRY RESEARCH ORGANIZATIONSORGANIZATION AND TO THE

IONAQLH ION FOR THE CONSERVATION OF NATURE AND NATURAL RESOURCESRESOURCE

LUCK ALONG WITH THE WORLD WILDLIFE FUND AND THE UTHTED NAUONSNAUON
MENTALH PROGRAMME RECOGNIZESRECOGNIZE THAT THE MAJOR CAUSE OF RENEWABLE

RESOURCE LOSSLOS WORLDWIDE IS LIQUIDATION THE SPEEDY EXPLOITATION OF

VULNERABLE SPECIESSPECIE OF PLANTSPLANT OF ANIMALSANIMAL FOR MAXIMUM SHORTTERM PROFIT THEY
HAVE THEREFORE ADOPTED THE PHILOSOPHY OF SUSTAINABIFITY AS DEVELOPED IN CARING

FOR THE HQ STRATEGY FOR SH LIVING IUCNUNEPFWWF GLANDITZ
AS AN AID IN THISTHI VARIOUSVARIOU WORKING GROUPSGROUP HAVE BEEN

APPOINTED BY TUCK ONE OF THESE ON WHICH SERVE HAS RECENTLY PRODUCED

IDE FOR THE LOGI SUSTCANCTBILITY OF IVEH AND CONSUMPTIVE

USESUSE OF WILD SPECIESSPECIE WHICH WILL BE BY THE IUCN DIRECTOR GENERAL FOR

APPROVAL BY THE IUCN GENERAL ASSEMBLY IUAT I994

WITH REGARD TO WILDLIFE CONSERVATION SPECIFICALLY IUFRO HAS CONCEIVED IT TO

HAVE THREE PRINCIPAL GOALSGOAL

THE SUSTAINED PERPETUATION OF GENE POOLSPOOL
THE SUSTAINED USE OF WILDLIFE BY HUMANSHUMAN
THE IONH OF FRICTION BETWEEN IL AND OTHER HUMAN VALUESVALUE

MY OWN WHICH YOU REQUEST IS IN LINE WITH THE FOREGOING

WOULD ADD AN EMPHASISEMPHASI ON THE NECESSITY IN WILDLIFE OF ENCOURAGING
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THE ACTIVE COOPERATION AND PARTICIPATION OF THE LEQ THE PEOPLE WHO HAVE

CONTINUAL INTERACTION WITH WILDLIFE HABITAT AND POPULATIONSPOPULATION

THISTHI PHILOSOPHY IS NOT TOO DIFFERENT FROM THAT OF LI WITH HIS

EMPHASISEMPHASI ON THE IQLITYH OF MULTIPLE FOREST USESUSE AND HIS RECOGNITION THAT

WITHOUT SUPPORT BY THE LOCAL PEOPLE THE PROGRAM COULD NOT SUCCEED IN MODEM
DAYSDAY THE CONCERNED PUBLIC MUCH MORE THAN THE LOCAL PEOPLE SO THE

SPEAKSSPEAK WITH MORE THAN ONE VOICE AND THEY ALL SHOULD BE

CONSIDERED

COMPREHENSIVE REVIEW

TO ATTAIN AND MAINTAIN SUSTAINABLE USE REQUIRESREQUIRE THE RELEVANT BASK

IMOWLEDGE CONCERNING THE RESOURCESRESOURCE LQLV THE SUCCESSFUL APPLICATION OF

THAT KNOWLEDGE IN MEREASINGLY COMPLEX HUMAN AT VARIOUSVARIOU TIMESTIME THE

PAST SUSTAINABLE USE OF FORESTSFOREST AND FOREST WILDLIFE HAS BEEN SUCCESSFTLLY

MAINTAINED IT RULE KNOWLEDGE AND OVERWHELMING POLICE POWER IN

INDUSTRIALIZED NATIONSNATION OVERWHELMING POLICE POWER GENERALLY NOT ACCEPTABLE

THE ALTERNATIVE IS COOPERATIVE ACCEPTANCE OF RECOGNIZED PUBLIC FROM

THE EAFLY 19001 TO AROUND 70 THE RECOGNIZED PUBLIC WILDLIFE

WAS LARGELY NH TO ENCOURAGE GAME SPECIESSPECIE AND CONTROL THEIR PREDATORSPREDATOR
SINCE THEN THE RECOGNIZED PUBLIC INTEREST HAS BROADENED TO COVER THE WELFARE OF

ALL WILD SPECIESSPECIE

WHEN THE RECOGNIZED PUBLIC WAS UTILITARIAN THE FOREST SERVICE

COULD INILYH ENGAGE THE COOPERATION OF STATE AND FEDERAL AGENCIESAGENCIE IN

POPULATION MANAGEMENT OF GAME AND LARGE PREDATORSPREDATOR WHEN THE RECOGNIZED

PUBLIC INTEREST BROADENED TO IDE ALL WILD MOST OF WHICH ARE ITH
GAME NOR LARGE THE TASK OF WILDLIFE CONSERVATION LARGELY RETURNED TO THE

PUBLIC LAND MANAGEMENT AGENCIESAGENCIE

THE PROBLEMSPROBLEM INVOLVED IN INTEGRATING WILDLIFE CONSERVATION WITH TIMBER

HARVESTING ARE FORMIDABLE BOTH WITH REGARD TO LACK OF BASIC INFONNATIOXT AND

ADEQUATE DEVELOPMENT OF SUCCESSFUL INTEGRATION OF NEW WILDLIFE CONSERVATION

GOALSGOAL WITH TRADITIONAL TIMBER MANAGEMENT PROGRAMSPROGRAM

WHILE VARIOUSVARIOU USFSUSF DIRECTIVESDIRECTIVE HAVE INDICATED THAT WILDLIFE SHOULD BE

WITH OTHER RESOURCESRESOURCE IN MANAGENAL IT WAS NOT UNTIL THE

ENDANGERED SPECIESSPECIE LATQI THAT ANY WILD SPECIESSPECIE WAS PUT IN PREEMINENT

POSITION IT REGARD TO PLANNING IOR THISTHI NATURALLY FOCUSED IAQL
ATTENTION ON SPECIESSPECIE WHICH MIGHT SOON MOVE INTO THE ENDANGERED AND

PARTICULARLY ON POSSIBILITIESPOSSIBILITIE THAT THISTHI MIGHT BE AVOIDED THOMASTHOMA ET
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AN OVERLAPPING MANDATE HAS BEEN THE DIRECTIVE TO SUSTAIN DQL
INTERPRETED AS NATIVE AND THOSE INTRODUCED SPECIESSPECIE WHICH ARE DESIRABLE TO

IN ADDRESSING THESE DIRECTIVESDIRECTIVE FOREST PLANNERSPLANNER HAVE PROPOSED TO MAINTAIN

MINIMUM VIABLE WHICH ARE POPULATIONSPOPULATION MAINTAINED AT THE LOWEST

LEVEL THAT WILL LLH SURVIVE IN THE YEARSYEAR

THESE CONCERNSCONCERN DRIVE THE NAIH UNDER 1EW THERE ARE TWO MAIN

THEMESTHEME THESE DOCUMENTSDOCUMENT THE CONSERVATION OF THE ENTIRE NATURAL BLOTA AND
MVORED ISH THROUGH PERPETUATION OF ADEQUATE HABITAT AND THE SPECIFICLAT OF SELECTED WILDLIFE SPECIESSPECIE TO HABITAT FACTORSFACTOR PARTLY EXPRESSED IN

LLING THE POTENTIAL SIGNIFICANT THEMESTHEME NOT DEVELOPED IN THESE DOCUMENTSDOCUMENT
WHICH INCLUDE LOGI INTEGRATION WITH LOCAL CULTURESCULTURE EFFECTIVE

INPUT TO MANAGERIAL ARE DISCUSSED ZMDER IVE
RECOMMENDATIONSRECOMMENDATION FOR THE FUTURE

THE THEMESTHEME OF HABITAT PERPETUATION AND WILDLIFE POPULATION MODELLING ARE

USEFUL AND IMPORTANT FIRST STEPSSTEP TOWARD AN LT ATE EFFECTIVE SYSTEM OF

IONH THE HABITAT PATTERN PROPOSED IN THESE DOCUMENTSDOCUMENT APPEARSAPPEAR TO

BE FOUN THE MODELLING EFFORT IS HAMPERED BY SHORTAGE OF INFORMATION

BOTH IN BASIC BIOLOGY AND THE WAYSWAY THAT IONH LOGY IS AFFECTED BY HABITAT

AS SWING 1993 NOTESNOTE MODELSMODEL PROVIDE RAPID AND CONSISTENT EVALUATION

OF HABITATSHABITAT AND MANAGEMENT EFFECTSEFFECT THAT THE MODEL IS RELATIVELY SIMPLE

INGH MACHINE THAT MAMPU7LATESMAMPU7LATE YAFLABLESYAFLABLE CONSISTENTLY IN ACCORDANCE WITH

ITS DESIGN IT CONVEYSCONVEY SENSE OF WHAT IT IN ITS STATIC DOESDOE NOT DO

MAY BE ILLUSTRATED BY REFERENCE TO RIFLE AND ITS USESUSE EACH RIFLE AND LOAD ACTSACT

WITH CERTAIN LEVEL OF PRECISION AS REFLECTSREFLECT THE SPAN OF WELLAIMED GROUP OF

THISTHI IS USEFW BUT NOT SUFFICIENT FOR SUFFICIENCY THE SHOTSSHOT FROM THE TITLE

MUST IT THE TARGET THAT IS MODEL CAN BE TO BE ACCURATE ONLY

AFTER ITS PREDICTIONSPREDICTION HAVE BEEN TESTED AGAINST REALITY AND WHEN THE

ADJUSTED TO INCREASE ACCURACY THISTHI IS NOT TO DENY THAT MODELSMODEL ARE GREAT AIDSAID

THINKING ABOUT HOW VARIOUSVARIOU FACTORSFACTOR BUT THEY CAN BE HIGHLY MISLEADING

THEIR ATTRACTIVE PRECISION IS MISTAKEN FOR ACCURACY

SPECIESSPECIE REVIEW

NOT REQUESTED
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COMPREHENSIVE RECOMMENDATIONSRECOMMENDATION FOR THE

PHILOSOPHICAL AND CONCEPTUAL CONSIDERATIONSCONSIDERATION

OVER THE PAST FIVE DECADESDECADE WILDLIFE LATIO HAVE BEEN ASSESSED BY

VARIOUSVARIOU KINDSKIND OF CENSUSCENSU OR MORE COMMONLY INDEX TO LSH AND

CORRELATION WITH HABITAT STRUCTURE AND CHANGE HAS BEEN ATTEMPTED OFTEN

BUT LQLY ONLY WITH REGARD TO ONE OR FEW SPECIESSPECIE IN ANY

PARTICULAR STUDY IT HAS BEEN COMMON FOR PILORL ASSUMPTIONSASSUMPTION TO BE ICK
DISCARDED AS ACTUAL ACCUMULATE SIMILARLY IDEASIDEA ABOUT JUST WHAT EVIDENCE

SHOULD BE OBTAINED TO SHED LIGHT ON SIGNIFICANT PROBLEM ARE FREQUENTLY MODIFIED

AS WHAT DATA CAN REALLY BE OBTAINED BECOMESBECOME FORA PARTICULAR REGION FIELD

STUDY IN THAT REGION IS NECESSAXY FOR CLEAR UNDERSTANDING OF SPECIESHABITAT

RELATIONSHIPSRELATIONSHIP

WILDLIFE POPULATIONSPOPULATION VARY SEASONALLY AND FROM YEAR TO YEAR IN THE SAME

BUT SOME DIRECT MEASURE OF RELATIVE POPULATION IZ OR DENSITY CAN

GENERALLY BE MADE

IT CANNOT BE DENIED THAT THE GATHERING OF WILDLIFE POPULATION DATA

IS LABORINTENSIVE WHEN COSTSCOST MUST BE KEPT DOWN WHICH IS GENERALLY THE CASESCASE

SUBSTITUTESSUBSTITUTE CAN BE DEVISED ONE IN COMMON USE IS TO REPLACE ITATQ
LAQH VALUESVALUE WITH QUANTITATIVE POTENTIAL HABITAT LUE IS EASIER TO

MEASURE SELECTED HABITAT FACTORSFACTOR THAN POPULATIONSPOPULATION AND THEREFORE MORE

PRACTICABLE AND CONVENIENT

AT THE SAME TIME THE ASSUMPTIONSASSUMPTION OF POTENTIAL HABITAT VALUESVALUE SUFFER THE

ICNE OF LH ASSUMPTIONSASSUMPTION THEY ARE NOT DEPENDABLE UNLESSUNLES THEY ARE TESTED

AND CORRECTED BY REFERENCE TO REALITY IN THE DAYSDAY WHEN THE FOCUSFOCU OF INTEREST WAS

ON HUNTABLE GAME POPULATIONSPOPULATION IT DH BE ARGUED THAT ITQI PRESSURE MIGHT

LOWER POPULATIONSPOPULATION BELOW THE CAPACITY OF THE HABITAT SO THAT DIRECT

POPULATION ESTIMATE WAS TOO LOW TO REFLECT HABITAT CAPABILITY THE CURRENT BROADER

INTEREST ALL WILDLIFE SPECIESSPECIE INCLUDESINCLUDE MAJORFLY WHICH ARE NOT HUNTED SO THEIRPO REFLECT HABITAT CAPABILITY IN IT WEATHER ETC MORE

DIRECTLY

ON ASSUMED POTENTIAL HABITAT VALUESVALUE FOR SPECIESSPECIE TENDSTEND TO

NEGLECT WHAT SPECIESSPECIE CAN SHOW ITS MOVEMENTSMOVEMENT OR IN ITS PHYSICAL ATTRIBUTESATTRIBUTE

CONCERNING THE QUALITY OF ITS ITAT FOR IF THE SPECIESSPECIE MUST SEARCH FOR

FOOD MORE WIDELY OR ACTIVELY IN ONE HABITAT THAN ANOTHER THAT FACT CAN BE

ASCERTAINED BY ROUTINE LNGH OF REPRESENTATIVE THISTHILYH DIRECTSDIRECT ATTENTION TO THE DIFFERENCE BETWEEN HABITATSHABITAT THISTHI MAY BE

CORRELATED WITH ALREADYRECORDED HABITAT ATTRIBUTESATTRIBUTE OR MORE LYQH LEAD TO

CLOSER LOOK AT HOW THE HABITATSHABITAT DIFFER IF THERE ARE NO CLOSER LOOKSLOOK THE WHOLE

PROCESSPROCES WILL FAIL IN THE LONG RUN BECAUSE NOT EVERYTHING CAN BE TAKEN

CONSIDERATION AT THE BEGINNING IN OTHER CONSERVATION PLAN FOR FOREST
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WILDLIFE MUST INCLUDE PERIODIC MONITORING REASSESSMENT OF RELATIONSHIPSRELATIONSHIP ON THE

BASISBASI OF AND MCORPORAUON OF NEW INFORM AFION TN THE MANAGEMENT

THE DEVELOPMENT AND APPLICATION OF GEOGRAPHIC INFORMATION SYSTEMSSYSTEM
HAS VASTLY INCREASED ACCESSACCES TO HABITAT BUT PEOPLE WHO DEVELOP SUCH

SYSTEMSSYSTEM CANNOT PRIORI COVER EVERY POSSIBLE FACTOR THEREFORE WILDLIFE FIELD STUDIESSTUDIE

MAY POTENTIALLY TAISE QUESTIONSQUESTION THAT REQUIRE MODIFICATION OF THE FOR THEIR

ANSWEN

THERE APPEAR TO BE TWO APPROACHESAPPROACHE TO WILDLIFE HABITAT QUAFLTY QUESTIONSQUESTION TO

CONSTRUCT THE MODEL FROM PRESENT UNDERSTANDING AND TEST IT AGAINST OR TO

ITOR WILDLIFE POPULATIONSPOPULATION AND HABITATSHABITAT AND MODEL THE RELATIONSHIPSRELATIONSHIP

IS COVE SO STATED THE DIFFERENCESDIFFERENCE ARE REDUCED TO ZERO SINCE BOTH MODELSMODEL AND

MONITORING ARE IYH FOR DEVELOPMENT OF ACCURATE ASSESSMENTSASSESSMENT

CONTINUED MONITORING OF WILDLIFE POPULATIONSPOPULATION IS NECESSARY FOR THE

DEVELOPMENT OF ACCURATE MODELSMODEL THERE SHOULD PRESUMABLY BE MORE SPECIFIC

MONITORING PROGRAM SPELLED OUT IN THE WILDLIFE CONSERVATION PLAN

THE CONCEPT OF SUSTAMED VIABILITY EMPHASIZED IN THESE

DOCUMENTSDOCUMENT IS RELEVANT FOR SPECIESSPECIE THAT MIGHT BE THREATENED WITH

SPECIESSPECIE OF GREAT CONCERN TO FOREST MANAGEMENT IN THESE DAYSDAY OF THE SPOTTED OWL
THISTHI CONCERN MUST BE EXPRESSED IN AT THE SAME

SPECIESSPECIE NOT APPARENTLY IN AND IN FACT REASONABLY ABUNDANT ARE

ILH AS POTENTIAL HABITAT ICAT IN SOME IMPORTANT FOR LOCAL

PEOPLE

FOURTEEN SPECIESSPECIE ARE COVERED IN THE PRESENT REPORT ON WILDLIFE CAPABILITY

MODELSMODEL FOR WILDLIFE IASKAH 1993 VANCOUVER CANADA GOOSE

BALD BLUE GROUSE HAIRY WOODPECKER REDBREASTED BROWIT

CREEPER GRAY WORN BLACK BEAR BROWN BEAR RIVER OTTER IT
TAILED DEER MOUNTAIN GOAT AND RED SQUIRREL IN THE PMPOSED STRATEGY FORINT LQ VIOH POPULATIONSPOPULATION OF WILDLIFE ASSOCTATED WITH LD
GMWTH FORESTSFOREST IN SOUTHEAST SWING 1993 THERE IS AN

BUT DIFFERENT LIST IDENTIFIED AS MOST SENSITIVE TO MODIFICATION OF OLD

GROWTH FOREST IN SOUTHEAST ALASKA THE EIGHT SPECIESSPECIE LISTED ARE GREAT BLUE HERON
NORTHERN GRAY WOLF BROWN BEAR MARTEN RIVER OTTER MOUNTAIN GOAT

AND NORTHERN FLYING SQUIRREL

THISTHI SECOND LIST RESPONDSRESPOND TO CONTINENTAL PUBLIC CONCERN EXPRESSED IN

ENDANGERED SPECIESSPECIE LEGISLATION WITH THE PATE NTIAI FOR IMPOSING ENORMOUSENORMOU
CONSTRAINTSCONSTRAINT ON THE OPTIONSOPTION FOR LAND MANAGEMENT IT DOESDOE NOT RESPOND IN AN
IOUSIOU WAY TO LOCAL PUBHC CONCERN AND INTEREST YET LOCAL PEOPLE THROUGH LOCAL

POLITICAL PRESSURESPRESSURE AND THROUGH THEIR DAILY BEHAVIOR IN WILDLIFE HABITAT CAN

PERFORM AS LOOSE CANNONSCANNON IF THEIR IMMEDIATE INTERESTSINTEREST ARE NOT PROMINENTLY
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INCLUDED IN THE MANAGEMENT PROGRAM FROM THISTHI PERSPECTIVE IT WOULD SEEM WISE

TO ENLARGE THE WILDLIFE CONSERVATION PROGRAM IN FONNAT WAY TO INCLUDE LL GAME

SPECIESSPECIE

LIT ITLO IT WOULD SEEM TO MAKE SENSE BOTH CULTURALLY AND ECONOMICALLY

TO UPLAND AND FRESH WATER INTO SALMON CONSERVATION AND

MANAGEMENT PRAGRANT

EMPHASIZING THE OF GAME AND FISH TO THE LOCAL PEOPLE HELPSHELP
FOCUSFOCU ATTENTION ON THE WHOLE FOREST AND ITS ALTHOUGH THERE IS

CUZRENT NECESSARY FOCUSFOCU ON OLDGROWTH FOREST AND IMPORTANCE LNG
MANY IT IS WELL TO CONSIDER THAT WHATEVER PATTERN OF NATURAL OLD
FOREST IS ESTABLISHED WILL EXIST LANDSCAPE THAT PRODUCTION FORESTSFOREST AND

OTHER SORTSSORT OF HABITATSHABITAT ACCESSACCES TO THESE VIA ROAD AND BOAT BRINGSBRING LOCAL PEOPLE AND

IRH IORH IT REGARD TO WILDLIFE AFFECTSAFFECT THE CONSERVATION OF ICH SPECIESSPECIE IF

LOCAL PEOPLE DO NOT COOPERATE IN THE VATION OF READILY SEEN SPECIESSPECIE THE LL
BROWN BEAR AND BALD EAGLE ARE OBVIOUSOBVIOU EXAMPLESEXAMPLE THEN THOSE SPECIESSPECIE MAY WELL

SUFFER POPULATION DECLINE NO MATTER HOW WELL OLDGROWTH IS PROTECTED

EMPHASISEMPHASI ON RELATIVELY SMALL LIST OF SPECIESSPECIE ASSOCIATED WITH GROWTH

FORESTSFOREST SUNNG ET 1983 ALSO NEGLECTSNEGLECT THE OPPORTUNITY TO GAIN ECOLOGICAL

KNOWLEDGE FROM SPECIESSPECIE THAT ARE COMMON AND EASY TO MONITOR WHEN WEIF

IGNE MONITORING PROGRAM IS INTEGRATED RELEVANT MUCH NEW

CONCERNING HABITAT LAT CAN BE FOUND

PROGRAM OF RCSEARCB AND PROGRAM OF MONITORING

THERE HAS TRADITIONALLY BEEN SEPARATION OF AND IN

THE NATIONAL FOREST SYSTEM THISTHI HAS LED SOME MANAGERSMANAGER WHO ROUTINELY CRUISE

TO RELEGATE MENSURATION TO AND THEREFORE NOT XN THEIRLH PROGRAM REALITY THE LINE BETWEEN RESEARCH AND MENSURATION DOESDOE
NOT EXIST RESEARCH REQUIRESREQUIRE FOR WHICH MENSURATION NECESSARYFR IT WOULD

HELP RESOLVE AMBIGUITY RESEARCH AND MONITORING WERE COMBINED AS

MENSURAFLON AND ISH THE QUESTIONSQUESTION FOR WHICH ANALYSISANALYSI SEEKSSEEK ANSWERSANSWER WILL

YAW OVER TUNE IF MENSURATION IS WELL DESIGNED AND ITS RESUJTSRESUJT CAN BE

ANALYZED IN IF WAYSWAY AS NEW QUESTIONSQUESTION MENSURATION COMESCOME FIRST

TELLSTELL WHAT IS ON THE RUND AND HOW IT VARIESVARIE FROM PLACE TO PLACE AND TIME TO T1ME

GOOD CUFFENT EXAMPLE IS THE APRIL 1993 INITIATIVE EACH REGION TO PREPARE

AND SUBMIT REGIONAL PLAN FOR MONITORING NEOTROPICAL RQA BIRDSBIRD SUCH

PLAN LFD AND XLL PQ CAN MESH WELL WITH 18 TO SHED LIGHT

ON MANY HABITAT IPSH SUCH SYSTEM WILL MONITOR MANY WILDLIFE SPECRNSSPECRNDQ TO ICALH BIRDSBIRD AT LITTLE EXTRA COST DOBKIN 1993 ET AT
1993 PALGE
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MENSURATION OF GAME AND NITBEARING SPECIESSPECIE HAS LONG BEEN CARRIED ON

STATE AND OTHER ENTTHE OF THESE EFFORTSEFFORT WITH VARIATION SOUTHEAST

ALASKA HABITAT AND TIME CAN PROVIDE BASE FOR ECOLOGICAL ANALYSISANALYSI SHOWN BY

THE RELATIVELY RITH STORE OF DATA USED IN THE MODELSMODEL OF BROWN BEAR AND LT
BLACKTAILED DEER POPULATIONSPOPULATION UNDER REVIEW

MENSURATION OF IONAL SPECIESSPECIE CAN SERVE TO DATA GAPSGAP ACCORDING TO

NEED AND MENSURATION CAN MUCH MORE THAN ENUMERATION AS VARIATIONSVARIATION

IN PHYSICAL CONDITION REPRODUCTIVE RATE HOME RANGE SIZE AND DIET AMONG OTHERSOTHER

ARE CORRELATED WITH VARIATION IN HABITAT AND

FLOWING FROM SYSTEM OF MENSURATION AND ANALYSISANALYSI CAN AFFECT

THE EVOTUFLON OF FOREST MANAGEMENT PLANSPLAN AND PROGRAMSPROGRAM AND VICE VERSA MUCH

PREGRESSPREGRES HAS BEEN MADE RECENTLY ADVANCING THE CONCEPT OF

TOWARD ACTUAL APPLICATION ON PUBLIC LANDSLAND EH JENSEN AND

1993 WILDLIFE CONSERVATION PROGRAMSPROGRAM THAT LUDE HABITAT

MANAGEMENT OBVIOUSLY WELL INTO ECOSYSTEM BUT ACTUAL

IMPLEMENTATION WILL IREH THE EVOLUTION OF NEW WAYSWAY OF THTHKLNG AND DOING AN

EVOLUTION IN WHICH RESEARCH AND MONITORING WILL PLAY PART

SPECIESSPECIE SPECIFIC RECOMMENDATIONSRECOMMENDATION FOR THE FUTURE

SUMMARIZING SOME OF THE FOREGOING THE FOLLOWING GROUPSGROUP OF IESH SHOULD

ALL BE PROMINENT IN THE PLAN

LT ASSOCIATED SPECIESSPECIE
OF SIGNIFICANT ECONOMIC OR CULTURAL HNPOXTANCE

READILY MONITORED AND ASSOCIATED WITH HABITAT LES

OTHER COMMENTSCOMMENT

THE AUTHORSAUTHOR OF THESE REPORTSREPORT SHOULD BE COMPLIMENTED ON THEIR EMPHASISEMPHASI

ON THE MAJOR CONSEQUENCE OF PUBLIC LAND MANAGEMENT ICESICE LOSSLOS OF

GROWTH FOREST AND ITS ASSOCIATED THEIR METHODOLOGY AND CONCLUSIONSCONCLUSION

APPEAR TO BE WELL CONCEIVED

WHAT MORE MIGHT BE DONE TIME AND RESOURCESRESOURCE WERE AVAILABLE IS NO DOUBT

AS IOUSIOU TO THEM AS TO YOUR REVIEWERSREVIEWER OTHER REGIONSREGION HAVE MOVED AHEAD MORE

RAPIDLY TOWARD BROADER CONCEPT OF PUBLIC LAND AND THE RESOLUTION

OF PROBLEMSPROBLEM THAT CONSEQUENDY ARISE THOMASTHOMA ET AT 1993 AND MUCH THOUGHT

HAS BEEN GIVEN TO HOW THISTHI COULD FIT LAND MANAGEMENT PLANNING JENSEN

AND ET SOME OF THESE WILL NO DOUBT

APPLICABLE TO THE
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TONGASSTONGAS NATIONAL FOREST

LAND MANAGEMENT PLAN

SCIENTIFIC REVIEW

BY

JEFFREY IT WAITERSWAITER

PROFESSOR DEPARTMENT OF ZOOLOGY
NORTH CAROLINA STATE UNIVERSITY

BACKGROUND

WAS TRAINED AS BEHAVIORAL AND MUCH OF MY RESEARCH HAS

FOCUSED ON THE ECOLOGICAL BASISBASI AND EVOLUTION OF IAN MY THINKING

ABOUT EVOLUTION HAS BEEN GREATLY INFLUENCED BY THE IDEASIDEA OF ARNOLD LANDE AND

WADE ARNOLD AND LANDE 1976 1979 1980 DUE TO

MY CONNECTION TO THE UNIVERSITY OF ICA BECAUSE OF THISTHI HAVE ALWAYSALWAY HAD AN

ACTIVE INTEREST IN POPULATION STRUCTURE AND POPULATION DYNAMICSDYNAMIC MY VIEWSVIEW ABOUT

POPULATION BIOLOGY ARE OTHERWISE TRADITIONAL BEING ROOTED IN THE PARADIGM OF

DEPENDE REGULATION LLEYQ THUSTHU IN CASESCASE OF

IONH DECLINE ATTEMPT TO DISTINGUISH THOSE DUE TO CHANGESCHANGE CARRYING

CAPACITY FROM THOSE DUE TO CHANGESCHANGE IN DEMOGRAPHIC PARAMETERSPARAMETER INDEPENDENT OF

CARRYING THE DECLINE OF THE REDCOCKADED WOODPECKER

BOREALISBOREALI SPECIESSPECIE HAVE STUDIED EXTENSIVELY VIEW AS THE FONNEN THE DECLINE OF

PELICANSPELICAN AND RAPTORSRAPTOR DUE TO EGG INGH AND EXTINCTIONSEXTINCTION OF ISLAND FORMSFORM
DUE TO INTRODUCED PREDATORSPREDATOR VIEW AS THE LATTER ALSO VIEW EFFECTSEFFECT OF HABITAT

FRAGMENTATION AS THE AND DEFINE THEM AS DH IN ABUNDANCE IN

FRAGMENTED LANDSCAPESLANDSCAPE ABOVE AND BEYOND THOSE ATTRIBUTABLE TO REDUCTION OF

IQNG CAPACITY THROUGH HABITAT LOSSLOS AND DEGRADATION

MY WORK ON THE ENDANGERED COC WOODPECKER AND AN INTEREST IN

HABITAT TQIONH HAVE PROPELLED ME INTO THE DH OF CONSERVATION BIOLOGY IN

RECENT YEARSYEAR CONSIDER MY CONTRIBUTIONSCONTRIBUTION TO CONSERVATION BLO1O TO REPRESENT

APPLIED BEHAVIORAL ECOLOGY MY FOCUSFOCU REMAINSREMAIN ON THE ECOLOGICAL BASISBASI OF SELECTIVE

PRESSURESPRESSURE ON BEHAVIORAL AND CONSEQUENCESCONSEQUENCE FOR POPULATION TO THISTHI

ADD RECENT WORK LOR IMPLICATIONSIMPLICATION FOR MANAGEMENT AND CONSERVATION

AN RECENT ADDITION TO MY CONCEPTUAL FRAMEWORK IS ION
DYNAMICSDYNAMIC 1988 HARRISON ET 1988 IN THISTHI AS ATTRACTIVE

PARADIGM FOR THINKING ABOUT HOW GROUPSGROUP CONSPECIFICSCONSPECIFIC DIFFERENT HABITAT

PATCHESPATCHE INTERACT AS DENSITYDEPENDENT REGULATION IS FOR THINKING ABOUT HOW
CONSPECIFICSCONSPECIFIC IN THE SAME PATCH
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MY INTEREST IN CONSERVATION IO IS STRONGLY GMUNDED MY PERSONAL

PHILOSOPHY HAVE LONG HAD AN INTEREST IN AND EMPATHY FOR WILDLIFE EQUALLY

HQLYEH AS SCIENTIST FIRMLY BELIEVE THAT MANY LT NOT ALL ASPECTSASPECT OF

ECOLOGICAL THEORY HAVE MATURED TO THE POINT THAT THEY CAN BE APPLIED SUCCESSFULLY

TO NATURAL RESOURCE PROBLEMSPROBLEM BELIEVE THAT ADVANCESADVANCE IN RELEVANT BASIC BIOLOGY ARE

THE KEY TO ADVANCESADVANCE IN MANAGEMENT AND THAT THESE ADVANCESADVANCE DEPEND ON RIGOROUSRIGOROU

APPLICATION OF THE SCIENTIFIC METHOD FURTHER BELIEVE THAT QUALITY SCIENCE CAN BE

DONE IN THE FIELD AND THAT THERE IS LITTLE REASON TO BE SATISFIED WITH LESSLES IN THISTHI DAY

AND AGE AM FOND OF FIELD IMENTSIMENT AND REPLICATION AND DISTRUSTFUL OF

CORRELATIONSCORRELATION AND EXPERT OPINIONSOPINION MY CON HAVE BEERT VALIDATED BY MY OWN

SUCCESSSUCCES FOLLOWING THISTHI APPROACH IN STUDYING COCWOODPECKERL MY
COLLEAGUESCOLLEAGUE AND CONDUCTED FIELD EXPERIMENT TO TEST HYPOTHESISHYPOTHESI ABOUT THE

EVOLUTION OF COOPERATIVE BREEDING SYSTEM WALTERSWALTER ET AT 1992 THE

RESULTSRESULT OF LQIH LED TO NEW UNDERSTANDING OF POPULATION DYNAMICSDYNAMIC THAT FORMED

THE BASISBASI OF NEW MANAGEMENT STRATEGY 1991 THAT HAS BEEN QUITE

REALIZE THAT MANAGEMENT DECISIONSDECISION MUST BE MADE BEFORE ALL RELEVANT

SCIENTIFIC IONSH ARE ANSWERED BUT MANAGEMENT PHILOSOPHY AND SCIENTIFIC

ITYH SHOULD BE INTEGRATED AND EVOLVE TOGETHER REGARDLESSREGARDLES OF THE ISSUE

COMPREHENSIVE REVIEW

THE LAT BETWEEN THE THREE DOCUMENTSDOCUMENT REVIEWED WERE NOT

EXPLICITLY TH MY LUAT OF THESE RELATIONSHIPSRELATIONSHIP IS THAT THE

DOCUMENT REPRESENTSREPRESENT THE PROCEDURE TO BE USED TO MAINTAIN WELL DISTRIBUTED

POPULALIONSPOPULALION OF ALL VERTEBRATE SPECIESSPECIE THE ASSESSMENT IS AN ATTEMPT TO

ESTIMATE THE EFFECTIVENESSEFFECTIVENES OF THISTHI MANAGEMENT VQH THE HABITAT CAPABILITY

MODE CAN BE USED AS SAFEGUARD TO DETERMINE WHETHER THE MANAGEMENT

STRATE INDEED PROVIDESPROVIDE FOR ALL ELEMENTSELEMENT OF THE COMMUNITY AND NOT JUST THE EIGHT

IESH WHOSE BIOLOGY WAS CONSIDERED IN DEVELOPING THE STRATEGY THE MODELSMODEL
PROJECT POPULATIONSPOPULATION OF REPRESENTATIVE SPECIESSPECIE THAT SERVE AS INDICATORSINDICATOR OF VARIOUSVARIOU

ELEMENTSELEMENT THE ANIMAL COMMUNITY

WILL BEGIN MY REVIEW WITH THE STRATEGY DOCUMENT SINCE IT IS THE HEART OF

THE MANAGEMENT PLAN THINK THE APPROACH TAKEN WTHCH IS TO VERTEBRATE

SPECIESSPECIE MOST SENSITIVE TO CHANGE IN GRO FOREST AND COMBINE THE MOST

RESTRICTIVE ELEMENTSELEMENT DERIVED FROM 1ESE MANAGEMENT TO PRODUCE AN

OVERALL MANAGEMENT STRATET THAT CONSIDERSCONSIDER LANDSCAPE LEVEL IS

EXCELLENT THE APPROACH IS WELLGROUNDED IN THE BEST CURRENT INFORMATION IN

CONSERVATION BIOLOGY AND THEREFORE CAN BE SUCCESSTIALBR THE SPECIFICSSPECIFIC

OF THE STRATE THAT IS THE RESULTSRESULT DERIVED FROM THISTHI APPROACH ARE NOT SO EASILY

DEFENDED THISTHI IS DIRECT RESULT OF GENERAL LACK OF RELEVANT SCIENTIFIC

INFORMATION OFTEN IMAT OF KEY PARAMETERSPARAMETER ARE LITTLE BETTER THAN GUESSESGUESSE OR

ARE DERIVED
USING SERIESSERIE OF QUESTIONABLE ASSUNPTIONSASSUNPTION FROM VERY INDIRECT

MEASURESMEASURE WILL BE EASY FOR SOMEONE TO EJAIM THAT LSH OF THE STRATEGY ARE

LIKELY INCORRECT BUT IMPOSSIBLE FOR SOMEONE TO SAY HOW THOSE DETAILSDETAIL SHOULD BE
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CHANGED THEREFORE THE MOST CRITICAL NEED EVALUATING THE PROPOSED PLAN IS TO

DETERMTHE HOW MUCH DIFFERENCE IT MAKESMAKE HOW INCORRECT THE PARAMETER VALUESVALUE

USED ARE DOESDOE THE PROPOSED NUMBER AND ARRANGEMENT OF HCASHCA RESULT

POPULATION LEVELSLEVEL NEAR THOSE DESIRED EVEN PARAMETER VALUESVALUE SUCH AS THE

FREQUENCY OF MOVEMENT BETWEEN IC CERTAIN DISTANCESDISTANCE APART THE NUMBER OF

INDIVIDUALSINDIVIDUAL E2PECTED TO INHABIT AN RCA OF CERTAIN SIZE AND THE NUMBER OF

INDIVIDUALSINDIVIDUAL REQUIRED TO ENSURE DEMESDEME ARE REASONABLY STABLE TURN OUT TO BE

ONE ASPECT OF THE APPROACH THAT CAN BE QUESTIONSQUESTION THE LUSI OF

BIOLOGICAL CONSIDERATIONSCONSIDERATION IN DEVELOPING THE DETAILSDETAIL OF THE STRATEV NORMALLY THESE

TYPESTYPE OF INGH EFFORTSEFFORT CONSIDER ONLY THE RELEVANT BFOLO CONCESSIONSCONCESSION TO

FACTORSFACTOR OTHER THAN HIOLO ARE THEN MADE THROUGH MODIFICATION OF THE ORIGINAL

PLAN CONCESSIONSCONCESSION TO TIMBER HARVEST AND HUNTING HAVE ALREADY BEEN MADE IN THISTHI

PLAN THEREFORE ONE CANNOT BE AS FLEXIBLE ABOUT MAKING NSH THROUGH PLAN

MODIFICATIONSMODIFICATION AS ONE OTHERWISE MIGHT BE OR THE BLOLO WILL BE OVERLY

COMPROMISED

THE GREATEST CONCESSION TO IOQL FACTORSFACTOR THAT IT IS ASSUMED THAT

THE LANDSCAPE OF THE FTTTURE IL BE NETWORK OF HCASHCA INTERSPERSED WITH LARGE

CLEARCUTSCLEARCUT OF VARIOUSVARIOU AGESAGE NO JUSTIFICATION IS GIVEN AS TO WHY THISTHI IS THE DESIRED

AS OPPOSED TO OTHERSOTHER CHARACTERIZED BY MUCH SMALLER GAPSGAP IXJ

IT SURPRISING THAT THE LOG CONSEQUENCESCONSEQUENCE OF ALTERNATIVE METHODSMETHOD OF FORESTZY

ARE NOT DISCUSSED SURELY THE REASONSREASON FOR SELECTING THE LANDSCAPE CHOSEN ARE NOT

ICALH ALTERNATIVE LANDSCAPESLANDSCAPE MORE FAVORABLE TO WILDLIFE SHOULD BE PROPOSED

AS OPTIONSOPTION AND IQF ON IO AND IT SHOULD BE MADE CLEAR THAT

THE LANDSCAPE DEPICTED IN THE CURRENT PLAN CAN ONLY BE JUSTIFIED AS DESIRABLE

BASED ON TIMBER HARVEST NOT WILDLIFE OBJECTIVESOBJECTIVE

IT MIGHT BE TQLH TO PORTRAY HABITAT MODIFICATION THROUGH TIMBERING

TERMSTERM OF IC THAT EXIST IN THE ECOSYSTEM REGARDLESSREGARDLES OF IMPACTING

PROCESSPROCES HABITAT DOESDOE NOT DISAPPEAR BUT IS CONVERTED TO ANOTHER TYPE THISTHI

PROCESSPROCES FAVORSFAVOR SOME SPECIESSPECIE AT THE EXPENSE OF OTHERSOTHER EVEN IN THE EXTREME CASE

OF FOREST BEING CLEARED FOR URBAN
PIGEONSPIGEON AND HOUSE SPARROWSSPARROW

BENEFIT ALBEIT AT THE EXPENSE OF MUCH LARGER NUMBER OF SPECIESSPECIE WHAT DO CLEAR

CUTSCUT AND THE RESULTING REGENERATING FORESTSFOREST REPRESENT IN THISTHI SYSTEM ARE THEY

TOTALLY FOREIGN TO THE SYSTEM AND THUSTHU OF LITTLE USE TO ANY LOCAL SPECIESSPECIE OR DO THEY

FUNCTION AS LARGE TREE GAPSGAP FAVORING THAT SUBSET OF SPECIESSPECIE THAT MAKE USE OF

THE VARIOUSVARIOU SUCCESSIONAL STAGESSTAGE CREATED BY FALL INGH PRACTICESPRACTICE WERE

ALTERED FOR EXAMPLE TO UNEVENAGED MANAGEMENT OR SOME OTHER TECHNIQUE THAT

WOULD RESULT IN SMALLER CLEARED WOULD CUTTING MIMIC FALL MORE

CLOSELY AND THUSTHU HAVE LESSLES IMPACT ON THE COMMUNITY

ALTHOUGH AN EMPHASISEMPHASI ON OLDGROWTH FOREST IS APPROPRIATE IT NEED NOT BE

TO THE EXCLUSION OF OTHER HABITATSHABITAT IN THE IT WOULD BE USEFUL TO

HOW CHANGESCHANGE EXPECTED UNDER THE MANAGEMENT PLAN ARE PROJECTED TO AFFECT THE
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ABUNDANCE OF OTHER ITAT AS WELL AS VARIOUSVARIOU IC WITHIN OLDGROWTH

FOREST AND THUSTHU SPECIESSPECIE DEPENDENT ON THESE OTHER HABITATSHABITAT AND 1C
PERHAPSPERHAP THISTHI INFORMATION IS PROVIDED IN DOCUMENTSDOCUMENT OTHER THAN THOSE REVIEWED

BASED ON WHAT REVIEWECL PERCEIVE MAJOR NEED FOR STUDIESSTUDIE THAT DOCUMENT

HABITAT AND MICROHABITAT RELATIONSHIPSRELATIONSHIP OF THE SPECIESSPECIE FOUND WITHIN THE

THISTHI HAS BEEN DONE FOR SPECIESSPECIE IN SOME CASESCASE BUT WHAT IS NEEDED

COMMUNITYLEVEL NOT SPECIESSPECIE LQ SAMPLING THISTHI IS EASILY ACCOMPLISHED FOR

BIRDSBIRD AT LEAST THROUGH POINT COUNT INGH TO INTERPRET DENSITY DATA VAN
1983 IT WOULD BE USEFUL TO OBTAIN DATA ON NESTING SUCCESSSUCCES IN CRITICAL

HABITATSHABITAT AND MICROHABLTATSMICROHABLTAT AS WELL MARTIN AND GEUPEL IN PRESSPRES

MY BIGGEST CRITICISM OF THE SPECIFICSSPECIFIC OF THE CONSERVATION STRATE IS OF THE

MECHANISM USED TO IDENTT SENSITIVE SPECIESSPECIE FACTORSFACTOR RELATED TO ISSUESISSUE CURRENTLY

TOPICAL IN CONSERVATION BIOLOGY WERE WEIGHTED TOO HEAVILY CRITERIA AND

FACTORSFACTOR MORE FIRMLY GROUNDED IN BASIC ECOLOGICAL CRITERIA WERE NOT WEIGHTED

HEAVILY ENOUGH 10 17 THE CRITERIA REFLECT PROVINCIAL

APPROACH LES ABUNDANT SPECIESSPECIE ON THE PERIPHERY OF RANGE FOR

WINCH ALL HABITATSHABITAT IN THE TONGASSTONGAS ARE SUBOPTUNAL MAY RANK HIGHER THAN RARE

SPECIESSPECIE ENDEMIC TO THE TONGASSTONGAS THE IMPORTANCE OF POPULATIONSPOPULATION WITHIN THE

TON GASSGAS TO THE SPECIESSPECIE AS WHOLE RQI LESSLES WEIGHT THAN ASPECTSASPECT LIKE DISPERSAL

BEHAVLOR THISTHI APPROACH MAY BE SHORT BECAUSE THE LIKELIHOOD THAT

SPECIESSPECIE WILL BECAME THREATENED OR ENDANGERED DEPENDSDEPEND ON ITS NRLTY BEYOND THE

AND WITH LISTING COMESCOME MUCH STRONGER MANAGEMENT MANDATE MANY OF

THE CHARACTERISTICSCHARACTERISTIC THAT OTHERSOTHER HAVE ASSOCIATED WITH RARITY AND VULNERABILITY TO

EXTINCTION 1981 REED 1990 ARE LUDE IN THE CRITERIA BUT THEY

ARE NOT WEIGHTED HEAVILY

IT IS COMMENDABLE TO MAKE THE CRITERIA FOR LEC SENSITIVE SPECIESSPECIE

EXPLICIT AS IS DONE HERE BUT ONE MUST AVOID THE TRAP OF THINKING THAT BY DOING SO

ONE ACHIEVESACHIEVE FACT THE ENTIRE PROCESSPROCES IS HIGHLY SUBJECTIVE THERE ARE

FEW DATA TO JUSTH ASSOCIATING SOME SPECIESSPECIE WITH OLDGROWTH BUT NOT OTHERSOTHER OR

ASSIGNING VALUESVALUE FOR EACH SPECIESSPECIE FOR EACH CRITERIA OR FOR ASSIGNING WEIGHTSWEIGHT TO THE

IAH ONE DO JUST AS WELL BY PICKING SPECIESSPECIE WITH SMALL POPULATION SIZESSIZE

AND VULNERABLE LIFE HISTORIESHISTORIE THAT REPRESENT THE MAJOR HABITAT AND MICROHABITAT

TYPESTYPE IT WOULD BE MOST USEFUL TO RUN IMQIN ANALYSISANALYSI TO DETENNINE WHAT

ACTUALLY SEPARATED THOSE SPECIESSPECIE SELECTED AS SENSITIVE FROM OTHERSOTHER TO ANSWER ANY
CRITICISMSCRITICISM ABOUT WHICH SPECRNSSPECRN ARE IT IS ESSENTIAL TO BE ABLE TO STATE

WHICH CHARACTERISTICSCHARACTERISTIC CAUSED THISTHI SET TO BE SELECTED RATHER THAN CANDIDATESCANDIDATE PUT

FORTH BY OTHERSOTHER TEH SELECTIONSSELECTION INVITE IQCI FOR PLEH LUS OF THE

GREAT BLUE HERON BUT NOT THE MARBLED LETH GIVEN THE LIKELIHOOD THAT THE

MURRELET WILL BE LISTED AS ENDANGERED OR THREATENED AND ITS DOCUMENTED TIESTIE TO

OLDGROWTH ITS EXCLUSION FROM BOTH THE SENSITIVE SPECIESSPECIE AND MANAGEMENT
INDICATOR SPECIESSPECIE LISTSLIST SEEMSSEEM TO ME MISTAKE

THE PROCESSPROCES OF GENERATING LIKE THE PROCESSPROCES OF GENERATING SENSITIVE

IS AN EXCELLENT ONE LQLYH BUT HIGHLY SUBJECTIVE IN PRACTICE THE
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PROCESSPROCES REFLECTSREFLECT IONH THINKING AND AWARENESSAWARENES OF ISSUESISSUE SUCH AS

HABITAT FRAGMENTATLON BECAUSE OF THISTHI ANTICIPATE THAT THE APPROACH WILL HOLD UP

WELL TO SCRUTINY IN FUTURE YEARSYEAR THE DETAILSDETAIL OF THE PROCESSPROCES ON THE OTHER HAND
ALMOST CERTAINLY II NOT THE HABITAT QUALITY REQUIREMENTSREQUIREMENT FOR THE NUMBER

OF THAT MUST BE CONTAINED IN EACH ONE AND THE MINIMUM DISTANCESDISTANCE

REQUIRED BETWEEN THEM ARE BASICALLY EDUCATED GUESSESGUESSE THE PROCESSPROCES AGAIN IS

VULNERABLE TO CRITICISMSCRITICISM ABOUT DETAILSDETAIL DUE TO LACK OF RELEVANT DATA EVEN THE DATA

THAT ARE AVAILABLE ARE NOT THE RELEVANT DATA BUT INSTEAD PROVIDE SOME

MEANSMEAN OF ESTIMATING WHAT IS RELEVANT FOR DISPERSAL DISTANCE

DISTRIBUTIONSDISTRIBUTION DO NOT AQ TELL US HOW FAR APART HCASHCA SHOULD BE RATESRATE OF

EXCHANGE BETWEEN HCASHCA VARIOUSVARIOU DISTANCESDISTANCE APART WOULD BE THE RELEVANT DATA BUT

SUCH DATA DO NOT EXIST AND THERE IS NO SUPPORTING EVIDENCE THAT RATESRATE OF

EXCHANGE CAN BE ACCURATELY PREDICTED FROM DISPERSAL DISTANCE DISTRIBUTIONSDISTRIBUTION

IT IS OF COURSE VIRTUALLY IMPOSSIBLE TO COLLECT THE RELEVANT DATA IN

REASONABLE TIME FRAME THE HCASHCA DO NOT EVEN EXIST CURRENT1Y MY
RECOMMENDATION IS TO USE INDIVIDUALBASED SIMULATION MODELING AND

1992 TO EVALUATE THE EFFECTIVENESSEFFECTIVENES OF THE CONSERVATION STRATEGY SUCH

MODELSMODEL CAN BE USED TO ASSESSASSES POPULATION DYNAMICSDYNAMIC ON ALTERNATIVE LANDSCAPESLANDSCAPE

CONSISTING OF DIFFERENT NUMBERSNUMBER AND ARRANGEMENTSARRANGEMENT OF RESULTSRESULT WOULD

INCLUDE ESTIMATESESTIMATE OF THINGSTHING HOW MUCH EXCHANGE THERE WOULD BE BETWEEN

OVER DIFFERENT DISTANCESDISTANCE AND HOW MUCH DENIESDENIE NH HCASHCA OF DIFFERENT

IZ WOULD MORE THE MODELSMODEL COULD BE USED IN SENSITIVITY

ANALYSISANALYSI THROUGH SENSITIVITY ANALYSISANALYSI ONE COULD ESTIMATE HOW MUCH MORE OR
LESSLES HABITAT WOULD NEED TO BE PROTECTED UNDER THE MOST PESSIMISTIC OR

OPTIMISTIC ESTIMATESESTIMATE OF MODEL COMPARED TO THE PARAMETER VALUESVALUE

USED ORIGINALLY ONE COULD USING THE APPLICATION PRESENTED IN

HOW CLOSE TO DESIRED POPULATIONSPOPULATION LEVELSLEVEL ACTUAL POPULATIONSPOPULATION WOULD BE

IV DIFFERENT AMOUNTSAMOUNT OF ERROR IN THE ORIGINAL PARAMETER ESTIMATESESTIMATE

RECOMMENDATIONSRECOMMENDATION BASED ON IN CHANCESCHANCE OF EXTINCTION DERIVED IN THISTHI

WOULD BE MUCH IER TO DEFEND THAN RECOMMENDATIONSRECOMMENDATION BASED ON EDUCATED

GUESSESGUESSE CHANGESCHANGE IN AMOUNT OF HABITAT PROTECTED COULD BE EXPRESSED IN TENNSTENN OF

MORE OR LESSLES RISK OF EXTINCTION MANAGERSMANAGER COULD USE THESE FUNCTIONSFUNCTION TO IZE
THEIR DECISIONSDECISION WITH RESPECT TO SINGLE OR MULTIPLE FACTORSFACTOR INCLUDING WILDLIFEIQT

THISTHI APPROACH IS IMPROVING THE PRECISION OF THE MODELSMODEL AND THEREBY

REDUCING THE
RANGE OF APPROPNATE VATION STRATEGIESSTRATEGIE WOULD REQUIRE

RQN THE DATA NEEDED TO BETTER ESTIMATE MODEL PARAMETERSPARAMETER IN THESE MODELSMODEL
THE PARAMETERSPARAMETER WOULD BE SURVIVAL REPRODUCTIVE AND DISPERSAL RATESRATE OF

LSQH RATHER THAN ATTRIBUTESATTRIBUTE OF NQ THE FORMER DATA CAN BE COLLECTED

MORE EASILY AND MORE QUICKLY THAN THE LATTER DATA THISTHI IS WHY RECOMMEND

BASEDH MODELING OVER OTHER METAPOPULATLON MODELSMODEL WHOSE PARAMETERSPARAMETER
ARE ATTRIBUTESATTRIBUTE OF THESE OTHER MODELSMODEL CAN FULFILL THE SAME

FUNCTIONSFUNCTION DESCRIBED ABOVE IQBASED MODELING AND THEY HAVE THE

ADVANTAGE BEING LH RATHER THAN PURE SIMULATIONSSIMULATION ARGUMENTSARGUMENT CAN BE
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MADE FOR EITHER APPROACH FOR MANY MPSPECIESSPECIE EVEN THE DATA NEEDED

TO ESTIMATE IDUAL MODEL PARAMETERSPARAMETER WILL BE DIFFICULT TO

THE RESULTSRESULT OF THE EVALUATION OF THE SINGLE APPLICATION DESCRIBED ARE QUITE

INGH THE EXISTING FOREST MANAGEMENT PLAN FALLSFALL TO ACHIEVE WHAT ACCORDING
TO THE IS REQUIRED TO MAINTAIN WELL DISTRIBUTED PQPULATONSPQPULATON OF

VERTEBRATESVERTEBRATE PARALLEL ANALYSISANALYSI ON DIFFERENT ALTHOUGH SOMEWHAT OVERLAPPING
SET OF SPECIESSPECIE IN THE ASSESSMENT DOCUMENT PRODUCESPRODUCE THE SAME IF

ONE ACCEPTSACCEPT THAT THE OBJECTIVE TO MAINTAIN POPULATIONSPOPULATION IN ALL THE PROVINCESPROVINCE IS

AND THAT THE METHOD FOR ACHIEVING THISTHI DESCNBED IN THE

APPROPRIATE THEN IT IS TO ESCAPE THE CONCLUSION THAT THE EXISTING PLAN

IS ONE MIGHT ARGUE THAT SINCE HABITAT OUTSIDE OF HCASHCA WHICH

CERTAINLY WILL HARBOR SOME OF THE SPECIESSPECIE IS NOT CONSIDERED

THE ANALYSESANALYSE OVERESTIMATE THE EFFECTSEFFECT OF TIMBER CUTTING HOWEVER THE ARE

DESIGNED ONLY TO HOUSE MINIMUM POPULATIONSPOPULATION MAINTAINING POPULATIONSPOPULATION ABOVE

MINIMUM LEVELSLEVEL DEPENDA AREASAREA OUTSIDE THE IT WOULD BE APPROPRIATE TO

ADD OUTSIDE OF HCASHCA TO TOTAL POPULATION ESTIMATESESTIMATE ONLY IF NEW

STANDARD FOR POPULATION SIZE ABOVE MINIMUM IS DEFINED

WILL OFFER FEW COMMENTSCOMMENT ABOUT THE PARTICULARSPARTICULAR OF THE ANALYSESANALYSE OF

IVID SENSITIVE SPECIESSPECIE AGAIN AM NOT CONVINCED THE GREAT BLUE HERON

SHOULD BE INCLUDED IN THE WE THAT THE TONGASSTONGAS SEEMSSEEM TO REPRESENT

INAL AREA FOR THISTHI WIDESPREAD SPECIESSPECIE IN THE BEST OF CIRCUMSTANCESCIRCUMSTANCE IS

ONLY ONE STHDY THAT OFFERSOFFER ANY SUBSTANTIAL EVIDENCE THAT THISTHI SPECIESSPECIE IS ADVERSELY
AFFECTED BY DISTURBANCE GIBBSGIBB ET AT AND IN THISTHI STUDY AREA IN MAINE THERE

WERE RELATIVELY FEW ALTERNATIVE
NESTING SITESSITE FOR HERONSHERON RELOCATTON OF NESTSNEST

UNLIKELY TO BE AS BIG LEMH IN THE TONGASSTONGAS WHERE THERE ARE SO FEW HERONSHERON AND
SO MANY POTENTIAL NESTING SITESSITE EFFORTSEFFORT EXPENDED ON PROVIDING FOR THISTHI SPECIESSPECIE

ARE PROBABLY BETTER EXPENDED ELSEWHERE THE ON THE OTHER HAND IS AN

IDEAL CHOICE AS SENSITIVE ITS POPULATIONSPOPULATION ARE SMALL ITS AREA

REQUIREMENTSREQUIREMENT LARGE AND ITS LINKSLINK TO OLDGROWTH WELL DOCUMENTED ONE STUDYBEDFORD 1987 OFFERSOFFER CONVINCING EXPERIMENTAL EVIDENCE THAT LOGGING OFGQADVENE AFFECTSAFFECT THE SPECIESSPECIE ALTHOUGH THISTHI STUDY WAS CONDUCTED IN

ANOTHER REGION THAT LATION BETWEEN TIMBER CUTTING AND POPULATION DECLINE

ARE WIDESPREAD SUGGESTSSUGGEST THAT THE EXPERIMENTAL RESULTSRESULT CAN BE LRA TO THE

FOUND OPPOSING ARGUMENTSARGUMENT ABOUT THE NEED FOR DIVERSITY OF STAND AGESAGE
TO BE TOTALLY UNCONVINCING FOR GOS HAWKSHAWK THE REDUCTION IN NUMBER OF PAIRSPAIR PER
HCA FROM THE ORIGINALLY STATED STANDARD OF 20 IS POORLY ONE COULD EASILY

QUESTION WHETHER THE SFRATEG IS SUFFICIENT IN THE CASE OF THISTHI SPECIESSPECIE EVEN

ACCEPTING THE DETAILSDETAIL OF THE OVERALL PROCESSPROCES

THE BOREAL OWL PRESURNABY WAS INCLUDED IN THE DOCUMENT BECAUSE IT THE

HIGHEST RANKING BIRD SPECIESSPECIE AMONG THOSE NOT INCLUDED AS SENSITIVE HOWEVER THE

TONGASSTONGAS APPEARSAPPEAR TO BE PERIPHERAL AREA FOR THISTHI SPECIESSPECIE AND THUSTHU THERE IS LITTLE

REASON TO CONSIDER ITS REQUIREMENTSREQUIREMENT IN DEVELOPING MANAGEMENT PLAN GA THE

MARBLED AS AS THE IXRSIXR SWIFT ARE MORE REASONABLE CANDIDATESCANDIDATE
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BECAUSE OF ICS TO LD IN BOTH CASESCASE AND TARTLY IN THE CASE OF THE

LEQT

GOOD CASE CAN BE MADE FOR INCLUDING THE WOLF AND BROWN BEAR BASED ON

POPULATION SIZE LIFE HISTORY AND RARITY FOR THE EVIDENCE

PRESENTED HERE AND IN THE DOCUMENT DQ NO LINK TO LT
THEREFORE OTHER HABITAT TYPESTYPE BESIDESBESIDE OIGROWTH SHOULD BE INCLUDED IN

POPULATION PROJECTIONSPROJECTION EVIDENCE OF ADVERSE EFFECTSEFFECT OF ROAD DEVELOPMENT IS

CONVINCING FOR BOTH WOLVESWOLVE AND BEARSBEAR FOR BOTH SPECIESSPECIE THE ISSUE OF HUNTING

SEEMSSEEM TO BE AVOIDED FOR BEARSBEAR ESPECIALLY GIVEN THE CONVINCING ARGUMENTSARGUMENT ABOUT

THEIR VULNERABILITY TO INCREASED MORTA1ITY IT IS SURPRISING THAT THE EFFECT OF

INGH IS NOT THISTHI VQ IS CONCESSION TO FACTORSFACTOR OTHER THAN

BIOLOGY AND SHOULD BE STATED AS TRAPPING OF MARTENSMARTEN IS SIMILAR ISSUE IT

WOULD BE USEFUL TO LFRH THE BETWEEN TIMBER CUTTING AND

HUNTING AND TRAPPING BY PRODUCING FUNCTION THAT SHOWSSHOW GIVEN THE POPULATION

SIZE ISQ HOW MUCH HUNTING HAVE TO BE REDUCED ORDER TO ALLOW ADDITIONAL

TIMBER CUFFING ONE COULD ALSO SHOW HOW MUCH MORE HUNTING COULD BE ALLOWED

IF TIMBER CUTTING WERE REDUCED BEYOND THE LEVEL ALLOWED IN THE APPLICATION

PRESENTED

THE REASONSREASON FOR CONSIDERING RIVER OTTERSOTTER AND MOUNTAIN GOATSGOAT AS GRO
SPECIESSPECIE ARE NOT CLEAR FROM MATERIAL LUDE IN ALTHOUGH MATERIAL IN

THE DOCUMENT PROVIDESPROVIDE SOME JUSTIFICATION THISTHI LINKAGE IS WELL ESTABLISHED

FOR FLYING SQUIRRELSSQUIRREL FOR THISTHI SPECIESSPECIE THERE IS AN BETWEEN DATA ON

DENSITY AND THE AREA REQUIREMENTSREQUIREMENT SPECIFIED

THERE ARE PROBLEMSPROBLEM WITH DETAILSDETAIL COMMON TO DEVELOPMENT OF HCA
REQUIREMENTSREQUIREMENT FOR SPECIESSPECIE MAJOR ONE THAT HABITAT USE IS EQUATED TO HABITAT

PROBLEM THAT ALSO ARISESARISE HERE THE PROBLEM TAKESTAKE THE FORM OF

USING DENSITY AS AN ESTIMATE OF VALUE AN ILATEH DEFINITION OF VALUE WOULD

BE BASED ON FITNESSFITNES THAT RELATIONSHIPSRELATIONSHIP OF HABITAT TO REPRODUCTIVE SUCCESSSUCCES AND

IMPLICIT IN USE OF DENSITY DATA TO ESTIMATE HABITAT VALUE IS THE

ASSUMPTION THAT SPECIESSPECIE ARE AT CARRYING CAPACITY IN SOME ANALYSESANALYSE HOWEVER
THISTHI ASSUMPTION IS VIOLATED BY AILOWING FOR FACTORSFACTOR SUCH AS MCREASED ITY
CORRELATED WITH ROAD DEVELOPMENT FORTUNATELY THE ERRORSERROR CAUSED BY THISTHI

PROCEDURE ARE CONSERVATIVE BECAUSE WILL ACTUALLY HOLD MORE
THAN PROJECTED IF DENSITY DATA ARE FROM POPULATIONSPOPULATION BELOW CARXYMG CAPACITY
OTHER PROBLEMSPROBLEM ZNCLUDE GENERA LACK WITH SOME EXCEPTIONSEXCEPTION OF DATA JUSTIFYING

REQUIREMENTSREQUIREMENT FOR CORRIDORSCORRIDOR OR PROJECTED NEGATIVE EFFECTSEFFECT OF LOSSLOS OF GRO
AGAIN THE APPROACH IS CONSERVATIVE IN GENERALLY ASSUMING THE WORST

SECOND SET OF SPECIESSPECIE TO USE IN EVALUATING MANAGEMENT LISTED INQHTHE PROCESSPROCES BY WHICH THESE IEQSIEQ WERE SELECTED IS NOT DESCRIBED

IN THE DOCUMENTSDOCUMENT IEWE BUT EVIDENTLY ALLOWED FOR IONH OF SPECIESSPECIE OTHER

THAN THOSE DEPENDENT ON THE MATERIAL PRESENTED INDICATESINDICATE THAT THERE

IS NEED TO MANAGE FOR SIX BIRD AND ONE FROG SPECIESSPECIE BECAUSE THEY ARE CATEGORY
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OR SENSITIVE SPECIESSPECIE ONE OF THESE LH WAS IFIED AS SENSITIVE IN
DIFFERENT SENSE OF THE WORD SPECIESSPECIE IN AND ANOTHER IS INCLUDED

AMONG THE MANAGEMENT INDICATOR SPECIESSPECIE IT IS STATED THAT THERE ARE GUIDELINESGUIDELINE

FOR THE REMAINING SPECIESSPECIE MURRELET DUCK OSPREY SWAN SUGGEST THE

IMPACTSIMPACT OF THE PROPOSED MANAGEMENT STRATE ON THESE SPECIESSPECIE SHOULD BE

INCLUDED IN ANALYSESANALYSE PRESENTED IN THE PLANNING

IT IS NOT WITHOUT VIEWING SUPPORTING DOCUMENTSDOCUMENT THAT THE SPECIESSPECIE
SELECTED AS MANAGEMENT INDICATORSINDICATOR BEST REPRESENT THE MAJOR HABITATSHABITAT AND

THESE IDEALLY SHOULD BE SPECIESSPECIE THAT ARE IG HABITATSPECIFIC
AND HAVE DEFI IC AT LEAST SOME SHOULD REPRESENT THE RARESTIC AND ALL MAJOR HABITATSHABITAT SHOULD BE REPRESENTED BY AT IEAST ONE OR

TWO SPECIESSPECIE SELECTION OF SPECIESSPECIE APPEARSAPPEAR TO BE GOVERNED MORE BY
ECONOMIC IVESH THAN BY THE RELEVANT BIOLOGICAL CRITERIA AT LEAST IN THE CASE

OF MAMMALSMAMMAL

THE DISCUSSION OF THE ITAT OF HABITAT CAPABILITY MODELSMODEL IS EXCELLENT

AND OF COURSE THESE LSH ARE NOT USED ARISK ASSESSMENT

INSTEAD RISK EVALUATED IN TERMSTERM OF TOTAL LOSSLOS OF GRO AND EFFECTSEFFECT ON

THESE ANALYSESANALYSE PROVIDE RELATIVE RANKINGSRANKING AMONG PROVINCESPROVINCE WITH RESPECT TO RISKSRISK

THAT ARE CLEAR AND CONSISTENT WHAT CANNOT BE DETERMINED IS HOW DIFFERENT

DEGREESDEGREE OF RISK TRANSIATE INTO CHANGESCHANGE IN NUMBERSNUMBER OF PARTICULAR SPECIESSPECIE THE

ANALYSISANALYSI IS SUCCESSFUL IN WHERE ADVERSE IMPACTSIMPACT ARE LIK TO OCCUR

UNDER THE EXISTING FOREST PLAN BUT NOT WHAT THOSE IMPACTSIMPACT ARE LIKELY TO BE

FIND IT INTERESFING THAT RISK IS ASSESSED THROUGH THE CONSERVATION STRATE
RATHER THAN THROUGH THE HABITAT CAPABILITY MODELSMODEL PREFER THISTHI APPROACH AND

RECOMMEND FURTHER EVALUATION OF EFFECTSEFFECT OF MANAGEMENT ON INDICATOR SPECIESSPECIE IN

TERMSTERM OF THE CONSERVATION STRATEGY RATHER THAN PROCEEDING WITH PLANSPLAN TO ASSESSASSES

RISK THROUGH HABITAT CAPABILITY MODELSMODEL INSTEAD OF EVALUATING EFFECTSEFFECT ON THE

FURTHER EFFORTSEFFORT SHOULD EVALUATE EFFECTSEFFECT ON PARTICULAR INDICATOR SPECIESSPECIE ILBUT
AMONG THE USING AGAIN FNDIV

GIVEN ALL THE LIMITATIONSLIMITATION OF ITAT CAPABILITY MODELSMODEL ARTICULATED INQHAND OTHERSOTHER EVIDENT FROM EVALUATING THE INDIVIDUAL IO IT IS NOT

CLEAR THAT THESE MODELSMODEL WILL BE PARTICULARLY FQU TIME AND MONEY MIGHT BETTER

BE SPENT ON OTHER APPROACHESAPPROACHE SUCH AS INDIVIDUALBASED SIMUIATION ING
THOSE INVOLVED IN IMIN CLEARLY STATE THAT THESE MODELSMODEL ARE ONLY USEFUL IN

COMPARING THE ABUNDANCE OF HABITAT OF VARIOUSVARIOU QUALITIESQUALITIE UNDER DIFFERENT

MANAGEMENT ALTERNATIVESALTERNATIVE THEY ARE NOT USEFUL IN DETERMINING WHAT LEVELSLEVEL OF

AND THUSTHU WHICH MANAGEMENT LT ARE SUFFICIENT TO PROVIDE FOR

VIABLE POPULATIONSPOPULATION THISTHI CAN ONLY BE ACHIEVED THE MODELSMODEL CAN ACCUNTELY PREDICT

DENSITY AND FOR THISTHI PURPOSE THY ARE MADEQUATE THE DEGREE OF INADEQUACY

DEPENDSDEPEND ON THE EXTENT TO WHICH HABITAT USE UAT TO HABITAT VALUE IT

PROBABLY SAFE TO ASSIGN VALUESVALUE OF TO HABITATSHABITAT THAT ARE NOT USED AT ALL BUT

ASSIGNMENT OF VALUESVALUE BEYOND THAT LEVEL ARE HIGHLY LTRA THE PROBLEM
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BECOMESBECOME LATGER AS THE AMOUNT OF SPACE USED BY INDIVIDUALSINDIVIDUAL FOR SPECIESSPECIE
WHOSE IRE RANGE CONTAINED IN HABITAT DENSITY MEASURESMEASURE

MIGHT RELATE TO CANYING CAPACITY IN LYH STRAIGHTFORWARD WAY AND THUSTHU COULD

BE USED TO ESTIMATE HABITAT VALUE STILL TQINGH ACROSSACROS THE FOREST REQUIRESREQUIRE

ASSUMING THAT ALL PATCHESPATCHE WILL BE FILLED TO CAPACITY AND IGNORING ALL THE

LANDSCAPELEVEL CONCERNSCONCERN AT THE CORE OF THE APPROACH DESCRIBED IN STRATEGY FOR

SPECIESSPECIE WHICH IDUA USE MULTIPLE HABITAT PATCHESPATCHE THE RELATIONSHIPSRELATIONSHIP

BETWEEN USE HABITAT VALUE AND CARRYING CAPACITY BECOME EVEN MORE COMPLEX AND

DIFFICULT TO INTERPRET FOR THESE SPECIESSPECIE ONE HAS NO IDEA WHETHER CONSTRAINTSCONSTRAINT THAT

CAUSE SPECIESSPECIE TO MAKE USE OF LESSLES PREFERRED NEST SITESSITE OR HABITAT TYPESTYPE WILL CAUSE

LARGE EFFECT ON FITNESSFITNES OR TRIVIAL ONESONE

THE ANALYSESANALYSE ND THE HABITAT CAPABILITY MODELSMODEL TO BE SENSITIVE

TO PARAMETER MAKING RESULTSRESULT EVEN MORE SUSPECT THE USE OF THESE

IS WITH THE APPROACH OUTLINED IN SELECTING AND EVALUATING

MANAGEMENT SPECIESSPECIE HIGHLY DESIRABLE BUT EVALUATIONSEVALUATION NEED TO BE

CONSISTENT WFTH THOSE FOR SENSITIVE SPECIESSPECIE SWITCH FROM HABITAT CAPABILITY

MODELSMODEL TO METAPOPULATION OR BASEDH MODELSMODEL WOULD ACCOMPLISH THISTHI
MOTHER REASON FOR SWITCHING APPROACHESAPPROACHE IS THAT IDUAJ MODELING AND

METAPOPULAT URN LQIX SURELY WILL BECOME MORE SOPHISTICATED IN FUTURE YEARSYEAR
SO THAT THEIR USEFULNESSUSEFULNES IN PLANNING WILL THE LIMITATIONSLIMITATION OF HABITAT

CAPABILITY MODELSMODEL ON THE OTHER HAD ARE INHERENT TO THE PROCESSPROCES BY WHICH THEY

WERE CONSTRUCTED AND THEREFORE CAN NEVER BE REDUCED THEY REPRESENT DEAD

END THE OTHER APPROACHESAPPROACHE AN OPEN HIGHWAY

PROVIDE DETAILED REVIEWSREVIEW OF THE MODELSMODEL FOR THE TWO WOODPECKER SPECIESSPECIE AND

BROWN CREEPERSCREEPER IN THE NEXT SECTION WILL MAKE ONLY FEW COMMENTSCOMMENT ABOUT THE

REMAINING LSH MOST OF WHICH DID NOT REVIEW IN DETAIL THE MODEL FOR WOLVESWOLVE

SEEMED TO ME ODD IN THAT IT IS BASED ENTIRELY ON THE PREY BASE AND THUSTHU IGNORESIGNORE
THE FACTORSFACTOR AG HUMAN CONTACT RELATED TO ROADSROAD INDICATED TO BE IMPORTANT IN

THISTHI MAY REFLECT THE FACT THAT THE MODELING APPROACH ASSUMESASSUME THE

SPECIESSPECIE IS AT IQNG CAPACITY WHEN IN FACT IT PROBABLY NOT THE BROWN BEAR

MODEL PREDICTED DENSITIESDENSITIE QUITE LL BUT THE DEER MODEL DID NOT ALTHOUGH THE

AUTHORSAUTHOR OF THE MODEL SEEM CONTENT WITH PREDICTION THAT IS ONLY 75 OF ACTUAL

DENSITY FIND THISTHI TO BE TOO GREAT DISPARITY TO IGNORE

OVERALL THEM FOUND THE APPROACH TAKEN IN TO BE AN EXCELLENT

ONE SOME ELEMENTSELEMENT OF THE PROPOSED MANAGEMENT ARE TRULY CLEVER SUCH AS USING

IDORSIDOR BETWEEN CAS THE APPROATH RESULTSRESULT IN HIGHLY INTEGRATED PLAN THAT

ACCOUNTSACCOUNT FOR ALL SPECIESSPECIE AT LEAST WITHIN OLDGROWTH AS OPPOSED TO THE SORT OF

ISTENT PLAN DERIVED BY MERGRNG NUMBER OF IN MANAGEMENT
PLANSPLAN TOGETHER THAT ONE OFTEN SEESSEE IT IS THE SPECIFICSSPECIFIC OF THE PROPOSED VH THAT

CAN BE CHALLENGED THISTHI PROBLEM IS BEST ADDRESSED THROUGH SENSITIVITY ANALYSISANALYSI

MODELING APPROACH THAT IS CONSISTENT CONCEPTUALLY WITH THE MANAGEMENT

STRATE LNDMDUAL MODELSMODEL OR OTHER LLAFLONH MODELSMODEL ARE WELL

SUITED TO THISTHI PURPOSE IT IS USEFUL TO EVALUATE THE EFFECTIVENESSEFFECTIVENES OF THE
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MANAGEMENT DESCRIBED FURTHER USING MANAGEMENT INDICATOR

SPECIESSPECIE BUT THISTHI EVALUATION NEEDSNEED TO FOLLOW THE SAME APPROACH AS OTHERLUAT THISTHI CONSIDERATION CALLSCALL THE UTILITY OF HABITAT CAPABILITY MODELING

INTO QUESTION FINALLY THE PLAN MUST ALSO 1EH BASED ON CONSIDERATIONSCONSIDERATION OTHER

THAN BIOLOGICAL ADOPTING THE 1R SELECTED RATHER THAN ONE MORE

FAVORABLE TO WILDLIFE FOR EXAMPLE STRATEGY BASED ON UNEVENAGED TIMBER

MANAGEMENT

SPECIESSPECIE REVIEW

HAIRY WOODPECKER

THISTHI SPECIESSPECIE IS PROBABLY GOOD CHOICE FOR MANAGEMENT SPECIESSPECIE
THERE APPARENTLY ARE DATA FROM THE REGION LINKING IT TO OLDGROWTH IN THE THESISTHESI

BY HARRISHARRI REFERENCED IN THE DOCUMENT THISTHI IS KEY REFERENCE THAT WAS UNABLE

TO FIND BUT WOULD RQ MUCH LIKE TO EXAMINE ITS VALUE IN THISTHI REVIEW EXEMPLIFIESEXEMPLIFIE

THE NEED FOR CENSUSCENSU DATA AT THE INM LEVEL THROUGHOUT ITS IT

APPEARSAPPEAR TO BE SPEC IN THE SENSE THAT IT IS ASSOCIATED WITH SPECIFIC OFTEN

EPHEMERAL MICROHABITAT OR HABITAT PATCH TYPE OFTEN ITS SPECIALTY IS PATCHESPATCHE OF

RECENTLY DEAD TREESTREE AND USUALLY IT IS WHERE THISTHI THE CASE ITS

NEEDSNEED ARE BEING MET THE HABITAT REQUIREMENTSREQUIREMENT OF MOST OTHER SPECIESSPECIE PROBABLY ARE

BEING MET AS WELL SINCE THE MICROHABITAT REQUIRED BY HAIRY WOODPECKERSWOODPECKER IS LESSLES

ABUNDANT THAN MAST OTHER ICR THISTHI IS MUCH BETTER IFICA FOR

USING THISTHI SPECIESSPECIE THAN CONCERNSCONCERN ABOUT IT LQI SINCE THESE CONCERNSCONCERN ARE

BASED ON SUSPECT DATA EVIDENCE OF DECLINE CONSISTSCONSIST ONLY OF MAQSH COUNT

DATA AND ONLY EXISTSEXIST FOR URBAN AREASAREA AND RR 1983 AWAY FROM

URBAN AREASAREA THESE DATA INDICATE STABLE OR EVEN POPULATIONSPOPULATION

THE MODEL EQUATESEQUATE TREE VALUE TO TREE SIZE THERE IS NO GOOD EVIDENCE FOR THISTHI

OR ANY OTHER WOODPECKER THAT REPRODUCTIVE SUCCESSSUCCES IS HIGHER IN LARGER TREESTREE
THERE IS EVIDENCE THAT EXCAVATION IS EASIER IN LARGER TTESTTE CONNER 1979 BUT IF

THISTHI IS THE BASISBASI FOR THE EFFECT OF FREE SIZE ON HABITAT VALUE COULD BE

TRIVIAL THE USUAL PROBLEMSPROBLEM WITH ASSIGNING VALUESVALUE TO HABITAT APPLY

BRE SAPSUCKER

INCLUDING THISTHI SPECIESSPECIE AMONG THE MANAGEMENT ICAT IS IFIED BY ITS

IMPORTANCE TO THE COMMUNITY AS IMA CAVITY HOWEVER GIVEN THE

DATA INDICATING WOODPECKER POPULATIONSPOPULATION TO BE LIMITED DURING WINTER RAPHAEL AND

1984 IT IS ESPECIALLY INAPPROPRIATE TO APPLY HCM MODEUNG TO BREEDING

POPULATIONSPOPULATION OF THISTHI SPECIESSPECIE BECAUSE OF THISTHI IT WOULD BE SURPRISING IF THE MODEL

FOR IS SPECIESSPECIE WORKED WELL THE PROCESSPROCES OF ASSIGNING HABITAT VALUESVALUE IS LQLY
SUSPECT IN THISTHI CASE BECAUSE IT DEVNTESDEVNTE FROM WHAT THE DENSITY DATA INTHCATE

RESULTING HIGHER VALUESVALUE FOR MEDIUM AND HIGH VOLUME STANDSSTAND
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BROWN CREEPER

THISTHI SPECIESSPECIE IS AN EXCELLENT CHOICE AS REPRESENTATIVE OF THOSE DEPENDENT

ON OLD CENSUSCENSU DATA CONSCON INDICATE AN EXTREMELY STRONG LINK

BETWEEN THISTHI SPECIESSPECIE AND OTHER BARK GLEANERSGLEANER AND O1D FRANZREB AND

1978 RAPHAEL AND ITE AIROLA ID BARRETT 1985 MANUWAL AND

HUFF THAT THE SPECIESSPECIE WILL BE SENSITIVE TO JOGGING BE INFERRED FROM

ITS DEPENDENCE ON GRO THE EXPERIMENTAL STUDY CITED AS EVIDENCE OF AN

EFFECT OF FRANZREB AND 1987 LSH TO DEMONSTRATE TREATMENT

IOGGLXTG EFFECT DUE TO LACK OF REPLICATION AND OF APPROPRIATE REPEATED MEASURESMEASURE
WITHIN PLOTSPLOT SINCE LESH ARE SMALL FOR THISTHI THISTHI MODEL MAY WELL BE

AMONG THE MOST ACCURATE PREDICTING DENSITY

SUMMARY

MY ASSESSMENTSASSESSMENT OF ALL THREE MODELSMODEL ARE SIMILAR AU THREE SPECIESSPECIE ARE GOOD
CHOICESCHOICE AS MANAGEMENT ALTHOUGH FOR DIFFERENT REASONSREASON SINGLE DATA

SET EXISTSEXIST RELATING DENSITIESDENSITIE OF ALL THREE TO HABITAT TYPE THISTHI STUDY

SHOULD BE REPEATED IN OTHER PLOTSPLOT AND OTHER YEARSYEAR TO BETTER QUANTIFY RELATIONSHIPSRELATIONSHIP

BETWEEN DENSITY AND SIMPLE MODELSMODEL BASED ON EQUATING DENSITY WITH

HABITAT VALUE COULD BE BUILT USING THESE DATA BUT THE USEFULNESSUSEFULNES OF SUCH MODELSMODEL
BE QUESTIONED THESE MODELSMODEL MAY COME CLOSER TO PROJECTING POPULATION

POTENTIAL THAN MODELSMODEL FOR MAMMALIAN SPECIESSPECIE IN WHICH USE MULTIPLE

HABITATSHABITAT BUT THEY ILL HAVE MAJOR DATA RELATING FITNESSFITNES TO HABITAT

COULD IMPROVE SUCH MODELSMODEL BUT SUCH DATA ARE LACKING FOR ALL THREE THRD SPECIESSPECIE

COMPREHENSIVE RECOMMENDATIONSRECOMMENDATION FOR THE FUTURE

MY RECOMMENDATIONSRECOMMENDATION ABOUT FUTURE EFFORTSEFFORT ARE STATED AT APPROPRIATE POINTSPOINT
IN THE PRECEDING WILL SUMMARIZE THEM HERE AM HAPPY WITH THE

CONCEPTSCONCEPT AND APPROACHESAPPROACHE CONTAINED IN AND ASSESSMENT BUT NOT

THOSE IN THINK THE BEST COURSE OF ACTION IS TO IMPROVE THE PRECISION OF

THE PROCESSPROCES OUTLINED IN B4H PROCESSPROCES OF SELECTING SENSITIVE AX
MANAGEMENT SPECIESSPECIE MIGHT BE REVISITED AT LEAST TO MAKE SURE THERE ARE

NO IMPORTANT LE RARE SUCH AS SPECIESSPECIE HABITATSHABITAT OR NICROHABITATSNICROHABITAT THAT

ARE NOT REPRESENTED BETWEEN THE TWO LISTSLIST CRUCIAL NEED IS TO IFYH THE DETAILSDETAIL

OF THE CONSERVATION STRATE PROPOSED THROUGH INDIVIDUAPBASED SIMULATION OR

METAPOPULATION MODELING THISTHI PROCESSPROCES LEAD TO RANGE OF STRATEGY OPTIONSOPTION
THAT REPRESENT DIFFERENT DEGREESDEGREE OF RISK TO ANIMAL POPULATIONSPOPULATION IT IS QUITE LIKELY

THAT THISTHI PROCESSPROCES WILL CAUSE PLANNERSPLANNER TO SELECT STRATEGY THAT DIFFERSDIFFER SOMEWHAT

ITS DETAILSDETAIL FROM THE ONE CURRENTLY PROPOSED FINALLY THE CONCEPTUAL FRAMEWORK FOR

THINKING ABOUT HABITAT COULD BE BY BETTER DEFINING HABITAT AND
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MICROHABITAT TYPESTYPE AND BE BETTER DEFINING HABITAT RELATIONSHIP OF THE ANIMAL

SPECIESSPECIE WITHIN THE COMMUNITY

RESEARCH NEEDSNEED REFLECT THE APPROACH RECOMMENDED ABOVE THE MODELING

EFFORTSEFFORT DESCRIBED ARE MAJOR NEED FRONT THE FIELD STUDIESSTUDIE OTHABITAT RELATIONSHIPSRELATIONSHIP

AT THE COMMUNITY LEVEL ARE THESE STU DIESDIE SHOULD PROVIDE DENSITY

ESTIMATESESTIMATE FROM DIFFERENT HABITATSHABITAT AND ENABLING MANAGERSMANAGER TO

ASSIGN SPECIESSPECIE TO HABITAT GROUPSGROUP THISTHI WILL ENABLE MANAGERSMANAGER TO

DETENNINE WHICH SPECIESSPECIE GIVEN INDICATOR SPECIESSPECIE REPRESENTSREPRESENT AND TO MAKE SURE

THAT LL HABITAT GROUPSGROUP ARE REPRESENTED AMONG THE INDICATOR SPECIESSPECIE OTHER FIELD

DATA REQUIREMENTSREQUIREMENT ARE DICTATED BY THE MODELING
SIMULATION MODELING IS USED IT WILL BE IMPORTANT TO COLLECT DATA ON IONB4B
RQL AND MOVEMENT OF SENSITIVE AND SPECIESSPECIE IN ORDER TO IMPROVE THE

PRECISION OF THE MODELING AND THEREBY THE DETAILSDETAIL OF THE CONSERVATION PLAN THOSE

SPECIESSPECIE WHOSE BIOLOGY IMPACTSIMPACT THE STRATEGY THE MOST SHOULD RECEIVE THE HIGHEST

PPORITY IN SUCH STUDIESSTUDIE IF LONH MODELSMODEL ARE USED IT WILL BE IMPORTANT

TO COLLECT DATA ON THE BEHAVIOR OF IT THAT IS POPULATION DYNAMICSDYNAMIC WITHIN

EM AND MOVEMENT BETWEEN HCAL FOR SENSITIVE AND INDICATOR SPECIESSPECIE

MONITORING MUST BE STRUCTURED TO TRACK TRENDSTREND OVER LONG PERIODSPERIOD OF TIME

THE NEED TO OBTAIN BASELINE DATA AND SUBSEQUENTLY THERE WILL BE NEED

FOR DATA POPULATIONSPOPULATION TRENDSTREND LQLY ONE WOULD 11 SUCH DATA FOR ALI

SENSITIVE AND INDICATOR SPECIESSPECIE FROM SAMPLE OF HCASHCA OF ALL SIZESSIZE THISTHI MAY NOT

BE LH ALTHOUGH IT BECOMESBECOME MORE PRACTICAL AS THE INTERVAL BETWEEN

SAMPLING GIVEN SPECIESSPECIE IN CREASESCREASE MONITORING NEEDSNEED ARE SIMILAR WHETHER

LQBASE MODELING OR IONH LING USED EXCEPT THAT THE

LATTER APPROACH NECESSITATESNECESSITATE COLLECTING DATA FROM LARGER SAMPLE OF AS

SAFEGUARD IT WOULD BE USEFUL TO REPEAT SAMPLING AT TO

MAKE SURE THAT INDICATOR SPECIESSPECIE ARE REPRESENTING THEIR HABITAT GROUPSGROUP WELL
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Carbon trading between adult trees 
Competition between individual plants for resources is well known, but sharing of resources 

may also occur. Klein et al. observed tree-to-tree carbon shuttling between roots of tall trees 

in a mixed temperate forest in Switzerland (see the Perspective by van der Heijden). By 

applying stable carbon isotope labeling to individual tree canopies, they show that up to 40% 

of the carbon in the fine roots of one individual may be derived from photosynthetic 

products of a neighbor. Carbon transfer of this kind, mediated by plant-associated fungi, or 

mycorrhizae, in the soil, has been reported on a smaller scale in seedlings, but not before in 

trees. 

Science, this issue p. 342; see also p. 290 

Abstract 
Forest trees compete for light and soil resources, but photoassimilates, once produced in the 

foliage, are not considered to be exchanged between individuals. Applying stable carbon 

isotope labeling at the canopy scale, we show that carbon assimilated by 40-meter-tall spruce 

is traded over to neighboring beech, larch, and pine via overlapping root spheres. Isotope 

mixing signals indicate that the interspecific, bidirectional transfer, assisted by common 

ectomycorrhiza networks, accounted for 40% of the fine root carbon (about 280 kilograms 

per hectare per year tree-to-tree transfer). Although competition for resources is commonly 

considered as the dominant tree-to-tree interaction in forests, trees may interact in more 

complex ways, including substantial carbon exchange. 

https://science.sciencemag.org/content/352/6283/342#aff-1
https://science.sciencemag.org/content/352/6283/342#corresp-1
https://science.sciencemag.org/content/352/6283/342#fn-1
https://science.sciencemag.org/content/352/6283/342#aff-2
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https://science.sciencemag.org/content/352/6283/342/tab-figures-data
https://science.sciencemag.org/content/352/6283/342/tab-article-info
https://science.sciencemag.org/content/352/6283/342/tab-e-letters
https://science.sciencemag.org/content/352/6283/342/tab-pdf
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GEOGRAPHIC AND HOST RANGE OF THE NEMATODE SOBOLIPHYME BATURINI
ACROSS BERINGIA

Anson V. A. Koehler, Eric P. Hoberg*, Nikolai E. Dokuchaev†, and Joseph A. Cook
Department of Biology, University of New Mexico, Albuquerque, New Mexico 87131. e-mail: ansonkoehler@gmail.com

ABSTRACT: The nematode Soboliphyme baturini Petrov, 1930, was found to represent a single species with a relatively broad
geographic range across Beringia and northwestern North America on the basis of the assessment of molecular sequence data
for adult and juvenile parasites. Refuted are hypotheses suggesting that several cryptic species could be partitioned either among
an array of mustelid definitive hosts or across the vast region that links North America and Eurasia. Host specificity for this
species is examined on the basis of a comprehensive list for definitive hosts, derived from new field surveys and existing literature
for S. baturini. Only 5 mustelids (Gulo gulo, Martes americana, M. caurina, M. zibellina, and Neovison vison) appear to have
significant roles in the life history, persistence, and transmission of this nematode. Soboliphyme baturini readily switches among
M. americana, M. caurina, Mustela erminea, or N. vison at any particular locality throughout its geographic range in North
America, although Martes spp. could represent the source for nematodes in a broader array of mustelids. Molecular analyses
(243 base pairs of mitochondrial gene nicotinamide dehydrogenase [ND4]) suggest that hypotheses for host specificity across an
array of mustelid definitive hosts are not supported. The life cycle of S. baturini is explored through a review of diet literature
for 2 marten species, M. americana and M. caurina, and other mustelids across the Holarctic. Shrews (Soricomorpha: Soricidae)
comprise !8% of prey for these species of Martes, suggesting their putative role as paratenic hosts. Juvenile nematodes found
in the diaphragms of soricids are genetically identical to adult S. baturini found in the stomachs of mustelids at the same locations
in both Asia and North America, corroborating a role in transmission for species of Sorex.

Establishing the roles for each participant in a parasite’s life
cycle is essential to interpreting ecology, epidemiology, distri-
bution, and phylogeographic history. Hosts that are components
of the life cycle can be defined as definitive (parasite achieves
sexual maturity), intermediate (parasite develops, but does not
reach sexual maturity), and paratenic (parasite undergoes no
development stages, but might be transported from one trophic
level to another) (Roberts and Janovy, 2005). Hosts can also be
defined as incidental, when the parasite fails to reach sexual
maturity. In this case, the host is unnecessary to the parasite
life cycle and, therefore, could be insignificant to a parasite’s
evolutionary past. On the other hand, definitive hosts can have
long-term coevolutionary relationships with their parasites, or
the host/parasite relationship could be acquired through host
switching (e.g., Brooks and McLennan, 1993; Hoberg, 2005).
Recent relationships from host switching could be the result of
ecological fitting (resource tracking), in which the parasite is
tracking a resource in the host rather than the host itself (Keth-
ley and Johnston, 1975; Janzen, 1985; Brooks et al., 2006).

Significant movements of species caused by the dynamic
geologic events of the Pleistocene might have brought together
new sets of potential hosts and increased the incidence of host
colonization (Hoberg and Brooks, 2007). Hence, determinants
of host associations and their relationship to host specificity can
be a complex phenomenon (Brooks et al., 2006). Molecular
perspectives have proved key to revealing such complexity, es-
pecially in dynamic ecological situations such as those that ex-
isted in high latitudes over the past 2 million yr (Cook et al.,
2005).

Evolutionary roles for a spectrum of potential and actual
hosts, however, might be unclear for nematode parasites when
there is difficulty in distinguishing minute morphological dif-
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ferences between species (cryptic species) or when trying to
link together adult and juvenile forms. Juveniles are often dif-
ficult to identify to species because of undeveloped morpholog-
ical characters essential to diagnosis (e.g., Jenkins et al., 2005).
In these cases, molecular identification is necessary when trying
to match juveniles in intermediate and paratenic hosts with
adult nematodes in definitive hosts (McKeand, 1998).

Soboliphyme baturini Petrov, 1930, is a stomach-dwelling
nematode and member of the monotypic Soboliphymatidae,
Dioctophymidea (Karmanova, 1986). A complex life cycle
characterizes S. baturini, with adult nematodes maturing in the
stomach of the definitive host and females then releasing eggs
that are shed in feces and deposited in the soil. In the leaf litter,
the eggs are consumed by the intermediate host, enchytraeid
oligochaetes, where they hatch, and the resulting juveniles de-
velop to the infective third juvenile stage (J3) and are later trans-
mitted to mammals (Karmanova, 1986). Soricomorphs and ro-
dents feed on these oligochaetes and could serve as paratenic
hosts by bridging the trophic gap between mustelid and oligo-
chaete, or the definitive host might consume enchytraeids di-
rectly and become infected by the nematode (Karpenko, 1985;
Karpenko et al., 1998, 2007). Adult S. baturini can survive in
the definitive host for up to 20 mo; therefore, annual cohorts
could overlap, leaving the hosts constantly infected (Karma-
nova, 1986).

Over 50 mammal species and subspecies are recognized
hosts for S. baturini (Appendix); however, Kontrimavichus
(1985) suggested that not all of these are necessary to the life
cycle. For example, felids and canids are incidental hosts,
meaning the juveniles can survive in the host but fail to reach
sexual maturity (Karmanova, 1986). More specifically, S. ba-
turini is most commonly found in sable (Martes zibellina (Lin-
naeus)), American marten (Martes americana (Turton)), and
Pacific marten (Martes caurina (Merriam)) and less frequently
in ermine (Mustela erminea Linnaeus), wolverine (Gulo gulo
(Linnaeus)), and mink (Neovison vison (Schreber)) (Petrov,
1930; Price, 1930; Shimakura and Odajima, 1934; Bezdek,
1942; Morgan, 1943; Schmidt and Kinsella, 1965; Swartz,
1968; Kontrimavichus, 1985; Karmanova, 1986; Sato et al.,
1999; Rusin et al., 2003; Zarnke et al., 2004).
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FIGURE 1. The geographic distributions of M. caurina and M. americana (modified from Hall, 1981) are overlapped with historic localities
and survey results from this study for S. baturini. Admiralty and Kuiu Islands are the only islands known to support M. caurina in southeast
Alaska. White dots represent occurrences of S. baturini. Black dots refer to necropsies of mustelids that were negative for S. baturini.

In North America, S. baturini is thought to be limited largely
to the Pacific coast, with an eastward range extension to the
southern Rocky Mountains. The southern range of this nema-
tode coincides with the distribution of M. caurina, but intensive
surveys need to be completed from southern and central British
Columbia southward to northern New Mexico and northern
California to adequately define this distribution. Further north,
the nematode’s distribution also includes the extreme western
range of M. americana in southeast Alaska along the coast and
in interior Alaska (Fig. 1). Occurrence of this nematode in M.
americana apparently reflects 2 episodes of host switching
(Koehler, 2006) in the Holocene, when M. americana expanded
its range westward into both interior and coastal Alaska (Small
et al., 2003).

Soboliphyme baturini is a prime candidate for studies that
use molecular techniques to address the role of paratenic hosts
in transmission and in exploring associations with definitive
hosts. Worldwide host surveys over the past 76 yr resulted in
recognition of a variety of potential definitive, intermediate, and
paratenic hosts; yet, the roles that each of these host species
played in the evolution of this nematode remain unclear (Fig.
2; Appendix). Additionally, the specifics of the life cycle of S.
baturini have yet to be completely deduced, including the role
of shrews as paratenic hosts and designation of the potential
host species as either definitive or incidental.

In this study, the distribution of S. baturini was assessed with
the use of new and historical data. Additionally, the following
questions are explored. First, does S. baturini represent a single

widespread species, or is there evidence for cryptic species par-
titioned across 5 mustelid hosts (i.e., M. americana, M. caurina,
M. zibellina, M. erminea, and N. vison)? Second, are sorico-
morphs paratenic hosts of S. baturini? These hypotheses are the
foundation for assessing the life history and distribution of S.
baturini.

METHODS AND MATERIALS
In conjunction with the Beringian Coevolution Project (Hoberg et al.,

2003; Cook et al., 2005), adult and juvenile S. baturini were obtained
from 21 geographic sites across eastern Siberia and the Pacific North-
west (Table I). Adult nematodes from North American localities were
acquired through necropsies of 756 salvaged mustelid carcasses from
commercial trappers, including 460 M. americana, 124 M. caurina, 59
Martes pennanti (Erxleben), 70 M. erminea, 40 N. vison, 2 Taxidea
taxus (Schreber), and 1 G. gulo (Table I). Of this total, 286 carcasses
from interior British Columbia (n " 231), central Northwest Territories
(n " 45), and Montana and Idaho (n " 10) (Table I) were studied to
refine the eastern boundary of this nematode. Additional adult and ju-
venile specimens were obtained through collaborative efforts with other
scientists (Appendix). Unpublished records from the U.S. National Par-
asite Collection (USNPC; USDA, Beltsville, Maryland) and from the
University of Alaska Museum (AF; Fairbanks, Alaska) were also in-
cluded. Specimens of adult S. baturini in stomachs of mustelids or J3

of presumptive S. baturini in diaphragms of soricids were preserved in
70 or 95% ethanol and stored at #20 C before analysis. Each specimen
was subsampled, with the midsection of the body being reserved for
molecular sequencing, and the head and tail of individual adults or J3

were archived as physical vouchers deposited in the Museum of South-
western Biology (University of New Mexico, Albuquerque, New Mex-
ico) (Table II).

Total genomic DNA was extracted from the midsections of individual
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FIGURE 2. The distribution of S. baturini is based on published records and museum specimens and is centered on Beringia. Inset shows detail
of localities in southeast Alaska. Numbers correspond to locality IDs in the Appendix.

worms with a commercial kit (AquaPure Genomic DNA Isolation Kit,
Bio-Rad Laboratories, Hercules, California). A multilocus approach was
employed to explore the potential for cryptic diversity in S. baturini.
We assessed variation of 2 mitochondrial genes, nicotinamide dehydro-
genase (ND4) and cytochrome oxidase I (COI). Phylogenetic species
criteria (Adams, 1998; Brooks and McLennan, 2002; Nadler, 2002)
were adopted in exploring whether S. baturini represents a single spe-
cies among mustelids.

A 293–base pair (bp) region of the mitochondrial gene, COI (primers
SoboCO1F 5$GCTCAGCTTCGGACAGTTTC3$ and SoboCO1R
5$TCATGCAAATGAACATCTAGGG3$; Tran [2003]) was used to test
for reciprocal monophyly including 3 representatives of S. baturini from
major geographic localities within its range (Table III). Outgroups were
Soboliphyme abei (Asakawa et al., 1988) in Sorex unguiculatus Dobson
from Japan and Soboliphyme jamesoni Read, 1952, in Sorex tundrensis
Merriam from Yakutsk, Russia. An additional outgroup includes Trich-
inella britovii Pozio, La Rosa, Murrell, and Lichtenfels, 1992; T. nativa
Britov and Boev, 1972; and T. murelli Pozio and LaRosa, 2000.

The ND4 gene was used to further resolve the intraspecific phylog-
enies as suggested by Blouin (2002). A 243-bp region of ND4 was
amplified from 8 worms (Table II) by polymerase chain reaction (PCR)
with primers SoboND4F 5$GGGAGGGCCACTTACCTTAT3$ and
SoboND4R 5$GCCACAAACTTCTTCACGTCT3$. Primers for ND4
were designed with the use of Primer3 (Rozen and Skaletsky, 2000) on
the basis of an alignment of published Xiphinema americanum Cobb,
1913 (GenBank NC005928), and Trichinella spiralis (Owen, 1835)
(GenBank NC002681) ND4 genes.

Total reaction volumes were 25 %l consisting of 14.25 %l of H2O; 1
%l of 10 %M primer each; 1 %l of DNA template (&5 ng/%l); 2.5 %l
each of 25 mM MgCl2, 10 mM DNTPs, and 10' PCR Buffer II; and
0.25 %l of Taq (5 units/%l, Amplitaq", Applied Biosystems, Foster City,
California). PCRs were run on PTC-200 thermocyclers (MJ Research,
Waltham, Massachusetts) with the following parameters: initial dena-
turation at 94 C for 60 sec, subsequent denaturations for 30 sec, an-
nealing at 67 C for 15 sec, and extension of 72 C for 30 sec, repeated
for an additional 34 cycles, followed with a final extension of 72 C for
10 min. Product was visualized via electrophoresis on a 0.8% agarose
gel and cleaned with 30% polyethylene glycol (PEG) and QiaQuick"
cleanup kit (Qiagen Inc., Germantown, Maryland). BigDye" Terminator
v.3.1 (Applied Biosystems) was used for cycle sequencing reactions.
Excess dyes and primer were removed with Sephadex" G-50 spin col-
umns or sodium acetate ethanol wash (Applied Biosystems). Forward
and reverse strands were sequenced with an ABI PRISM" 3100 Genetic
Analyzer.

Ambiguous sites were resolved with Sequencher# 4.6 (Genecodes,
Ann Arbor, Michigan). Alignments were made with ClustalW (Chenna
et al., 2003). All sequences were identical in length and no insertions
or deletions were necessary. Mitochondrial sequences were translated
to amino acids and examined for stop codons to check against pseu-
dogenes. Sequences were deposited in GenBank, and physical vouchers
were deposited in the Museum of Southwestern Biology (Table II). In
total, 8 adult and J3 nematodes were sequenced from 6 mustelids and 2
soricids to examine the amount of sequence divergence among putative
specimens of S. baturini (Table II).
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TABLE I. Locality data for mustelids that were examined for S. baturini throughout northwest North America. Prevalences and mean intensities
of S. baturini from each locality are indicated.

Scientific name n Prevalence
Mean

intensity Range Locality State/Province Latitude Longitude

Gulo gulo 1 0 0 0 Yukon Flats Alaska 66.15 #147.55
Martes americana 10 0 0 0 100-Mile House British Columbia, Canada 51.71 #121.55
M. americana 10 0 0 0 Enderby British Columbia, Canada 50.68 #119.05
M. americana 22 4.5 1 1 Francois Lake British Columbia, Canada 53.98 #126.43
M. americana 57 0 0 0 Kootenai National Park British Columbia, Canada 50.47 #115.67
M. americana 14 78.6 14.7 1–38 ( 12.2 Kuiu Island Alaska 56.72 #133.92
M. americana 75 85.3 20.7 1–200 ( 29.8 Kupreanof Island Alaska 56.79 #133.50
M. americana 17 94.1 27.3 10–53 ( 15.2 Mitkof Island Alaska 56.68 #132.92
M. americana 45 0 0 0 Norman Wells Northwest Territories, Canada 65.23 #127.00
M. americana 5 0 0 0 Prince George British Columbia, Canada 54.44 #123.39
M. americana 9 22.2 5.5 2–9 ( 4.9 Revillagigedo Island Alaska 55.77 #131.60
M. americana 10 0 0 0 Smithers British Columbia, Canada 54.75 #126.65
M. americana 133 53.4 12 1–80 ( 15.9 Thomas Bay Alaska 57.02 #132.85
M. americana 41 2.4 1 1 Yukon Flats Alaska 66.15 #147.55
M. caurina 56 87.5 21.9 3–97 ( 16.9 Admiralty Island Alaska 57.20 #134.29
M. caurina 5 0 0 0 Idaho Idaho 44.96 #113.64
M. caurina 3 0 0 0 Montana Montana 48.20 #114.30
M. caurina 58 1.7 1 1 Vancouver Island British Columbia, Canada 49.17 #123.93
M. pennanti 59 0 0 0 Central BC British Columbia, Canada 52.00 #123.67
Mustela erminea 10 0 0 0 100-Mile House British Columbia, Canada 51.71 #121.55
M. erminea 2 50 1 1 Admiralty Island Alaska 57.20 #134.29
M. erminea 10 0 0 0 Fort Nelson British Columbia, Canada 58.83 #123.75
M. erminea 10 0 0 0 Kupreanof Island Alaska 56.79 #133.50
M. erminea 11 0 0 0 Mitkof Island Alaska 56.68 #132.92
M. erminea 1 0 0 0 Queen Charlotte Islands British Columbia, Canada 53.25 #132.00
M. erminea 7 0 0 0 Smithers British Columbia, Canada 54.75 #126.65
M. erminea 5 0 0 0 Thomas Bay Alaska 57.02 #132.85
M. erminea 7 0 0 0 Vancouver Island British Columbia, Canada 49.17 #123.93
Neovison vison 1 0 0 0 100-Mile House British Columbia, Canada 51.71 #121.55
N. vison 5 0 0 0 Enderby British Columbia, Canada 50.68 #119.05
N. vison 5 0 0 0 Francois Lake British Columbia, Canada 53.98 #126.43
N. vison 1 0 0 0 Kupreanof Island Alaska 56.79 #133.50
N. vison 1 100 1 1 Mitkof Island Alaska 56.68 #132.92
N. vison 2 0 0 0 Montana Montana 48.20 #114.30
N. vison 7 0 0 0 Prince George British Columbia, Canada 54.44 #123.39
N. vison 1 0 0 0 Smithers British Columbia, Canada 54.75 #126.65
N. vison 2 0 0 0 Vancouver Island British Columbia, Canada 49.17 #123.93
Taxidea taxus 2 0 0 0 Washington Washington 47.00 #120.00

TABLE II. Specimens of S. baturini used in constructing the haplotype network for ND4 sequences. Specimens were obtained through the Beringian
Coevolution Project or other collaborators throughout the Beringian region. Museum of Southwestern Biology and GenBank accession numbers,
host species, host status (definitive or paratenic), and locality data are included.

Specimen GenBank Host species Host style Country Locality Latitude Longitude

NK 135687 EF457895 Martes americana Definitive U.S. Kupreanof Island 56.73 #133.57
NK 128108 EF457893 M. americana Definitive U.S. Fairbanks, Alaska 65.18 #146.58
NK 122046 EF457892 M. caurina Definitive U.S. Admiralty Island 57.28 #134.03
NK 159571 EF457891 M. zibellina Definitive Russia Kamchatka 56.00 160.00
NK 122064 EF457890 Mustela erminea Definitive U.S. Admiralty Island 57.44 #133.84
NK 122289 EF457896 Neovison vison Definitive U.S. Mitkof Island 56.68 #132.92
NK 159582 EF457894 Sorex cinereus Paratenic U.S. Eagle, Alaska 63.83 #142.16
NK 159576 EF457889 S. unguiculatus Paratenic Russia Lazovski 43.28 134.05
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TABLE III. Specimens of Soboliphyme used in constructing the MrBayes tree for COI sequences. Specimens were obtained through the Beringian
Coevolution Project or other collaborators throughout the Beringian region. Museum of Southwestern Biology and GenBank accession numbers,
host species, and locality data are included.

Specimen GenBank Species Host species Country Locality Latitude Longitude

NK 135687 EF519531 Soboliphyme baturini Martes americana U.S. Kupreanof Island 56.73 #133.57
NK 128108 EF519532 S. baturini M. americana U.S. Fairbanks, Alaska 65.18 #146.58
NK 159571 EF519530 S. baturini M. zibellina Russia Kamchatka 56.00 160.00
NK 139168 EF519533 S. jamesoni Sorex tundrensis Russia Yakutsk 62.02 129.61
NK 139584 EF519534 S. jamesoni S. roboratus Russia Yakutsk 62.07 128.94
NK 159581 EF519535 S. abei S. unguiculatus Japan Hokkaido 43.05 141.35
NA DQ007892 Trichinella britovi NA NA NA NA NA
NA DQ007894 T. murrelli NA NA NA NA NA
NA AB252966 T. nativa NA NA NA NA NA

Maximum parsimony (MP) optimality criteria was used for phylo-
genetic reconstruction by PAUP* (Swofford, 2002), considering all
characters as unordered with 4 possible states (A, C, G, T); uninfor-
mative characters were excluded from the MP analysis. A branch and
bound search was performed with COI sequences. Node support was
evaluated with nonparametric bootstrap methodology and the use of
5,000 replicates for MP (Felsenstein, 1985). The Markov chain Monte
Carlo (MCMC) sampling procedure was performed by the program
MrBayes (Ronquist and Huelsenbeck, 2003) to estimate the posterior
probability of phylogenetic trees. The program was executed twice with
5,000,000 generations run, 4 heated chains, and 45,000 trees saved. The
median joining algorithm (Bandelt et al., 1999) in the program Network
v4.1.1.2 (Fluxus Engineering, Suffolk, U.K.) was used to create a hap-
lotype network for the 8 sequences of the ND4 gene (Table II).

RESULTS

Host surveys

Examination of historical accounts of S. baturini, along with
data from the current study (Appendix), indicate that S. baturini
is found predominantly in M. americana, M. caurina, and M.
zibellina. Of 756 mustelids necropsied, 204 (27%) were infect-
ed and 3,674 specimens of S. baturini were recovered (Fig. 1;
Table I). No S. baturini were found in G. gulo (n " 1), M.
pennanti (n " 59), or T. taxus (n " 2). Only 1 M. erminea (n
" 70) and 1 N. vison (n " 40) were infected, both in southeast
Alaska. The highest prevalence of S. baturini in M. americana
was from southeast Alaska. Of those hosts surveyed near the
eastern boundary of the known range for S. baturini, only 1
worm was found (Francois Lake, interior British Columbia, n
" 114) and none was found in the Northwest Territories (n "
45). Martes caurina had the highest prevalence of infection on
Admiralty Island (88%) and M. americana had highest preva-
lences on Kuiu (79%), Kupreanof (85%), and Mitkof islands
(94%).

Assessment of distribution from current and historical
data

Records of occurrence of S. baturini in North America, in-
cluding those from this study, were mapped over the current
distribution of the principle hosts, M. americana and M. caur-
ina (Fig. 1). Two equivocal historical records of S. baturini
occurred farther east in North America. A specimen of S. ba-
turini reported from Madison, Wisconsin (Morgan, 1943), is
unsubstantiated because the author does not refer to any specific
locality. This specimen was identified at the USNPC by B. Chit-

wood in 1933, where the practice used at that time often re-
ferred geographic records to the city or laboratory, rather than
to the actual geographic origin of the specimen. Another ac-
count of S. baturini was recovered in a single wolverine (G.
gulo) from the province of Quebec, Canada (Bezdek, 1942).
Because wolverines are long-distance dispersers (Hornocker
and Hash, 1981) and infections of S. baturini can persist for 20
mo (Karmanova, 1986), this record might have been a chance
dispersal event. Alternatively, that specimen could have been
sent to a laboratory in Quebec from a western locality. If these
2 records are discounted, then the eastern limit of viable S.
baturini populations would be the Rocky Mountains. We sug-
gest this to be the case on the basis of the ease of detection of
this large stomach-dwelling nematode combined with a series
of published assessments of diets of mustelids in North Amer-
ica. In addition, extensive parasitological surveys of mustelids
and other potential carnivore hosts east of the Rocky Mountains
have not detected this parasite (Erickson, 1946; Meyer and
Chitwood, 1951; Dick and Leonard, 1979; Jennings and Threl-
fall, 1982; Poole et al., 1983).

The Old World distribution of S. baturini appears limited to
the region east of the Ural Mountains. Accounts of S. baturini
west of the Urals may be attributed to human translocations of
M. zibellina from the Baikal region after their earlier extirpation
(Monakhov, 2001).

Molecular identification of nematodes

Molecular analysis does not refute the hypothesis that S. ba-
turini is a single widespread species. Sequences of COI from 3
putative adult S. baturini representing populations from dispa-
rate geographic localities in the Nearctic and Palearctic exhib-
ited minimal variation, and MP analyses unequivocally dem-
onstrated reciprocal monophyly relative to the presumptive sis-
ter species S. abei and S. jamesoni (Fig. 3). After initial as-
sessment of this locus aimed at species-level identification, our
focus shifted from COI to ND4 on the basis of expectations of
greater variability and information content to explore variation
in worms from different hosts at particular sites.

Sequences at the ND4 locus could not be reliably aligned
between S. baturini and respective outgroups. Minimal diversity
was demonstrated in sequences of ND4 for 6 adults and 2 J3

larvae. Nematodes found in different mustelid hosts collected
from similar geographic locations had identical sequences for
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FIGURE 3. Reciprocal monophyly is established for S. baturini with
a majority consensus tree for maximum parsimony. A maximum par-
simony tree was generated with an exhaustive search from 293 bp of
the COI mtDNA gene sequences of S. baturini, S. abei, S. jamesoni,
and Trichinella sp. MrBayes tree topology has both Bayesian and MP
nodal supports listed (Bayesian/MP). Trees were rooted with Trichinella
sp. Major and minor subdivisions are illustrated.

FIGURE 4. Network of S. baturini haplotypes (243 bp of the ND4
gene) constructed by the median joining method. Juvenile S. baturini
(soricid hosts) are similar to adult S. baturini (mustelid hosts). Nema-
todes of Neovison vison and M. erminea are identical to nematodes in
M. caurina and M. americana. Dots represent mutational changes.
Ovals indicate haplotypes.central southeast Alaska (M. americana, N. vison) and Admi-

ralty Island (M. caurina, M. erminea), respectively (Fig. 4).
Sequences of specimens from putative S. baturini in soricids
from Russia and Alaska also were identical or differed mini-
mally when compared with worms inhabiting mustelids from
the same geographic regions (Fig. 4). For example, nematode
sequences from M. zibellina and S. unguiculatus Dobson were
identical and differed by only 2 bp between M. americana and
S. cinereus Kerr collected from 2 localities separated by 300
km in interior Alaska. This is evidence that shrews are paratenic
hosts and that at any particular locality these worms are in-
fecting a variety of hosts. Additionally, diet of New World mar-
ten and Old World sable (Table IV) indicated that shrews are
consumed frequently.

DISCUSSION

Sampling

Identifying the role of putative hosts in a parasite’s life cycle
(e.g., definitive, intermediate, or paratenic) is essential to un-
derstanding the evolutionary history and assessing the signifi-
cance of processes such as ecological fitting in host/parasite
dynamics. Wide taxon and geographic sampling is required to
first document the range of a parasite, identify species limits,
and characterize the role of component hosts. Here, we establish
species identity, describe the geographic range, and identify the

paratenic and definitive host associations of the Holarctic nem-
atode, S. baturini.

Genetic diversity and species

Minimal genetic diversity was observed in putative popula-
tions of S. baturini (Fig. 3; Table III). Application of phylo-
genetic criteria (e.g., Adams, 1998; Brooks and McLennan,
2002; Nadler, 2002) establishes S. baturini as a single species.
Cryptic species and species complexes have been reported and
predicted among assemblages of Beringian helminths, including
nematodes and cestodes (Hoberg et al., 1999; Haukisalmi,
2001, 2004) as a consequence of the complex history of faunal
expansion and geographic colonization and isolation in this re-
gion. Among a diversity of parasitic helminths, minimal vari-
ation in morphological characters contrasts with ‘‘hidden mo-
lecular diversity,’’ a general phenomenon for helminths in Ber-
ingia and elsewhere (Hoberg et al., 2003; Haukisalmi et al.,
2004; Cook et al., 2005). Soboliphyme baturini might be an
exception to this generality (Koehler, 2006). Molecular com-
parisons did not detect substantial genetic variation among
nematodes from different hosts, a finding consistent with the
hypothesis that S. baturini represents a single species across its
wide geographic range that spans Beringia (Koehler, 2006).
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Low genetic diversity, multiple hosts, and relatively widespread
geographic distribution suggest a shallow temporal association
for S. baturini and mustelids that could be compatible with a
history of geological and host colonization. Molecular charac-
terization of S. baturini occurring in G. gulo and M. pennanti
is still needed.

Geographic range and life cycle

The distribution of S. baturini in marten from 3 major lo-
calities throughout Alaska was mapped (Zarnke et al., 2004;
Fig. 1) on the basis of the following prevalences: northern
(19%, n " 2,166), southwestern (30%, n " 1,058), and south-
eastern (47%, n " 3,028). Our expanded survey of marten and
other mustelid hosts demonstrated high prevalences in southeast
Alaska (64% n " 334). Only 1 worm was found east of the
Coast Range (Table I; Fig. 1), suggesting that the distribution
of S. baturini is restricted primarily to the Pacific Northwest.

The absence of S. baturini in central and eastern North Amer-
ica can be attributed to the distribution of intermediate hosts
required for transmission. Experimental evidence found that
only oligochaetes from the Enchytraeidae were suitable hosts
for development of S. baturini (Karmanova, 1963). Enchy-
traeids are found on every continent, with greatest abundance
in moist temperate regions (O’Connor, 1967). Karmanova
(1986) concluded that the distribution of S. baturini was de-
pendant on geography and meteorological conditions and po-
tentially limited by availability of suitable enchytraeids. She
found S. baturini most common in floodplains of major rivers
in eastern Asia where enchytraeids thrive in areas of humid
forest litter. During periods of drought, enchytraeids survive
near water sources but perish during periods of extended flood-
ing. Kaufmann et al. (2002) showed that enchytraeids colonize
soils within 40 yr of deglaciation, so their distribution would
be limited by rates of geographic expansion as glaciers retreat.
Consequently, the temperate rainforest climate of southeast
Alaska and associated refugial habitats appear to have been
ideal for the persistence of S. baturini during full glacial ad-
vances of the Late Pleistocene (Koehler, 2006). Future identi-
fication of specific enchytraeids capable of hosting S. baturini,
and then careful documentation of the distributions of these
hosts, could substantially broaden our understanding of the geo-
graphic limits of this nematode.

Among the vast array of definitive hosts examined (Appen-
dix), only a few are thought to be important to the life cycle of
S. baturini. Reviews by Kontrimavichus (1985) and Karmanova
(1986) concluded that marten and sable were the principle de-
finitive hosts. In North America, coastal Alaska and British Co-
lumbia have a high prevalence of S. baturini in both M. caurina
and M. americana (59%, n " 362), whereas other mustelids
(i.e., N. vison [25%, n " 4] and M. erminea [3%, n " 36]) had
lower prevalence, although sample size is low for both. If N.
vison and M. erminea were essential to the life cycle of S.
baturini, one might expect higher prevalence and the parasite
should be common in those hosts when marten are not in sym-
patry.

Kontrimavichus (1962) examined 707 mustelids from the
Khabarovsk region of the Russian Far East, including 281 N.
vison (91% infected), 196 M. sibirica Pallas (39% infected),
and 196 M. zibellina (70% infected). The author noted that N.

vison might be more susceptible to infection because of close
association with water. Larger samples of N. vison are needed
in North America to effectively understand the role of this host
in the Pacific Northwest.

Sporadic cases of S. baturini in G. gulo have been reported
from Montana (Price, 1930), Quebec (Bezdek, 1942), and in-
terior Alaska (USNPC 033728). Rausch (1959) examined 108
G. gulo from throughout northern and interior Alaska and re-
ported no S. baturini. When found in G. gulo, specimens have
been mature adults. The Holarctic distribution (Wilson and
Reeder, 2005) and large dispersal capabilities for wolverines
(Hornocker and Hash, 1981) suggest they may have been cru-
cial to the dissemination and maintenance of S. baturini
throughout its geographic range. Another mustelid, M. pennan-
ti, has been recorded as a host to S. baturini in Montana
(USNPC 067206) and in southeast Alaska (AF 24441). The
absence of S. baturini in 59 M. pennanti collected from
throughout British Columbia and 162 M. pennanti from Mani-
toba (Dick and Leonard, 1979) reinforces the conclusion that
M. pennanti is an uncommon host for S. baturini. Populations
of M. pennanti in Washington, Oregon, and Montana should be
screened for S. baturini. The appearance of S. baturini in M.
pennanti could be the result of ecological fitting (Janzen, 1985;
Brooks et al., 2006), where parasites track a resource provided
by the host, rather than as a manifestation of the host specificity.
Ecological fitting could be applied to other hosts (e.g., N. vison
and M. erminea) as well because deep coevolutionary, or even
cophylogeographic relationships, have not been demonstrated
(Koehler, 2006). A temporally shallow association is consistent
with minimal genetic diversity relative to hosts and geography.

When the situation arises, S. baturini can infect other species
because resources required to complete its life cycle are avail-
able. In addition to the potential role of refugia (e.g., coastal
and Beringia) in the evolution of this nematode (Fleming and
Cook, 2002; Cook et al., 2006), resources available to S. ba-
turini in marten apparently are optimal along the coast and in
interior Alaska. Zarnke et al. (2004) arrived at a similar con-
clusion, suggesting that some environmental condition in south-
east Alaska favors the survival and transmission of S. baturini.

Absence of S. baturini from European marten (Martes martes
(Linnaeus) or Martes foina (Erxleben)) could result from con-
straints of historical biogeography (S. baturini never occurred
in Europe), diet (paratenic or intermediate hosts), or features of
the hosts related to this nematode’s ability to track resources
available only in M. americana, M. caurina, and M. zibellina.
For comparison with another nematode, M. martes and M. foina
are hosts to Skrjabingylus petrowi Bageanov, 1936. This nem-
atode of the frontal sinuses does not occur naturally in M. zi-
bellina or North American marten (Kontrimavichus, 1985;
Kontrimavichus et al., 1985; Koubek et al., 2004). As with S.
baturini, soricids have been implicated as paratenic hosts for
species of Skrjabingylus (Gamble and Riewe, 1982). Hence,
diet does not appear to be a limiting factor in the contrasting
distributions of these 2 nematodes because soricids are eaten
by M. foina and M. martes (Clevenger, 1994; Helldin, 1999).

Soboliphyme baturini might fail to achieve sexual maturity
in M. erminea. Schmidt and Kinsella (1965) reported juvenile
S. baturini in M. erminea collected near Juneau, Alaska. Mus-
tela erminea from our study were infected only by juvenile S.
baturini. Additional specimens of this nematode recovered from
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TABLE IV. Summary of diet analyses of Martes spp. used to determine whether shrews are important to the diet of Martes spp. Studies are from
a range of localities throughout the Palearctic and Nearctic distribution of Martes spp. Studies examined stomach contents unless otherwise noted.
The amount of vegetation and soil debris in the diet is also reported.

Locality Species n

Shrew
prevalence

(%) Debris Source

Algonquin Park, Ontario, Canada Martes americana 118 13.0 Debris Francis and Stephenson,
1972

Ontario, Canada M. americana 392 13.0 No mention Thompson and Colgan,
1987

Western Newfoundland, Canada M. americana 56 10.7 No mention Bateman, 1968
Newfoundland, Canada M. americana 704 9.9 No mention Gosse and Hearn, 2005
Glacier National Park, Montana M. americana 1,758 7.6 No mention Weckwerth and Hawley,

1962
Northern British Columbia,

Canada
M. americana 127 7.5 No mention Quick, 1955

Maine M. americana 412 7.0 No mention Soutiere, 1979
Sequoia National Forest,

California
M. caurina 150 scat 6.7 Woody debris 23%, rock 2% Zielinski and Duncan,

2004
Alberta and British Columbia,

Canada
M. americana 112 3.5 Moss 1% Cowan and Mackay,

1950
Southeast Manitoba, Canada M. americana 107 1.9 Vegetation 12% Raine, 1987
South-central Alaska M. americana 467 1.7 Inorganic matter ignored Buskirk and MacDon-

ald, 1984
Northwest Territories, Canada M. americana 172 1.2 58% debris Douglass et al., 1983
Selway Bitterroot Wilderness,

Montana
M. americana 129 1.0 No mention Koehler and Hornocker,

1977
Grand Teton National Park,

Wyoming
M. americana 528 0.7 Mentions specific berries

only
Murie, 1961

Interior Alaska M. americana 466 0 No mention Lensink et al., 1955
Northwestern Montana M. americana 64 0 Lichen and grass Marshall, 1946
Colorado M. caurina 32 45.0 17% vegetation Gordon, 1986
Yosemite National Park,

California
M. caurina 40 8.0 Debris and vegetation 63% Hargis and McCullough,

1984
Northeast Oregon M. caurina 1,014 6.4 5% wood, lichen, grass Bull, 2000
Tahoe National Forest, California M. caurina 300 scat 2.2 Vegetation 8% Zielinski et al., 1983
Vancouver Island, British

Columbia, Canada
M. caurina 701 1.6 45% conifer needles, moss,

fern fronds
Nagorsen et al., 1989

Queen Charlotte Islands, British
Columbia, Canada

M. caurina 97 0 74% vegetation Nagorsen et al., 1991

Scotland M. martes 174 0 Debris Putman, 2000
Shantar Islands, Russia M. zibellina 152 2.0 No mention Dulkeit, 1929
Northern China M. zibellina 221 0 No mention Buskirk et al., 1996
Magadan region, Kava River,

Russia
M. zibellina 30 10.0 Seeds 50%, berry 3% Ivanov, 1985

Magadan region, Kava River,
Russia

M. zibellina 14 46.1 Seeds 23%, berry 14% Ivanov, 1985

Magadan region, Bolshoi Anyui
River, Russia

M. zibellina 79 2.5 Seeds 25% Ivanov, 1985

Magadan region, Chelomdzha
River, Russia

M. zibellina 30 6.7 Seeds 63%, berries 3#10%,
fruits 60%

Ivanov, 1985

Magadanski preserve, Russia M. zibellina 1,552 3.9 Seeds 16%, berries and fruits
25%

Devyatkin and Ivanov,
1995

M. erminea are needed to fully explore this contention. Scarcity
of S. baturini in M. erminea might also be attributed to the
relatively large size of the nematode, a factor that might inhibit
its occurrence in the stomach of smaller mustelids. Constraints
of host and parasite body size are reviewed in Poulin (1998).
Therefore, ermine could be considered an incidental host and
subsequently might not be significant in shaping the evolution-
ary past of S. baturini.

Paratenic hosts, diet, and transmission

Experimental infections by ingestion found that only oligo-
chaetes from the Enchytraeidae were suitable intermediate hosts
for S. baturini (Karmanova, 1963). Whether the definitive host
directly consumes the infected enchytraeid or is first eaten by
a paratenic host has been debated (Domnich, 1982; Karpenko,
1985; Kontrimavichus, 1985; Karmanova, 1986; Karpenko et
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al., 1998, 2007; Dokuchaev, 2003; Zarnke et al., 2004). Dom-
nich (1982) proposed that shrews serve as paratenic hosts on
the basis of morphological similarities between adult S. baturini
in mustelids and encysted juvenile nematodes in the diaphragms
of shrews. Dokuchaev (2001, 2003) concluded that the high
prevalence of juvenile S. baturini (up to 50) in soricids was a
sufficient year-round source for the maintenance of infection in
mustelids.

Molecular evidence revealed that J3 nematodes in shrews
were identical to definitively identified adult S. baturini in mus-
telids (Fig. 4) from the same localities, thus lending support to
the hypothesis that a paratenic relationship exists. Recovery of
mature S. baturini from a mustelid that was fed juvenile nem-
atodes from infected shrews would unequivocally demonstrate
a role in transmission for species of Sorex and perhaps other
soricomorphs.

Juvenile S. baturini found in the diaphragms of shrews
should not be confused with adults representing 8 other species
of Soboliphyme known to reach sexual maturity in the stomachs
of soricomorphs (S. abei, Asakawa et al., 1988; S. ataahai Gan-
zoring et al., 2002; S. caucassica Matsaberidze, 1965; S. hiru-
diniformis Kirshenblat, 1964; S. jamesoni Read, 1952; S. oc-
cidentalis Ribas and Casanova, 2004; S. soricis Baylis and
King, 1932; S. urotrichi Machida and Uchida, 1982). Karpenko
et al. (2007) reported finding juvenile S. baturini in species of
Sorex from Asia and for the first time from North America.
Juvenile S. baturini have also been reported in Myodes rufo-
canus (Sundevall) (Karpenko et al., 1998), but their identity has
not been confirmed with molecular genetic assessment.

Existing literature on diets of M. americana and M. caurina
indicates that these mustelids eat shrews (Table IV). Of the 27
papers examined on marten diet, 81% reported shrews in the
diet. Shrews composed 8.8% of the diet on average, with a
range of 0.7% to 46%. Gordon (1986) reported that 45% of the
diet in a population of Colorado marten consisted of shrews.
She hypothesized that marten consumed shrews during severe
winters when the typical prey base was unavailable. An alter-
native hypothesis regarding mustelid infections of S. baturini
would be the ingestion of oligochaetes, either accidentally with
debris on food items or by direct consumption. About 50% of
the diet literature examined mentioned plant or soil debris in
the host digestive tracts (Table IV); thus, the exact mechanism
for infection could involve multiple pathways.

Molecular evidence now links the juveniles of S. baturini in
shrews with mature S. baturini in definitive mustelid hosts at
the same geographic locations. Shrew consumption by marten
also has been thoroughly documented. What remains unre-
solved is the extent to which marten hosts become infected with
S. baturini as a result of consuming infected shrews. Sorico-
morphs are distributed throughout a variety of habitats (Nagor-
sen et al., 1996) and are frequently sympatric with mustelids.
The abundance of shrews, and prevalence of infection for S.
baturini in potential paratenic hosts, might serve as key deter-
minants of the distribution of this nematode among mustelids
across high-latitude environments. In turn, the use of parasitic
juvenile and egg stages greatly increases the availability and
scope of material to phylogeneticists and population geneticists,
who often lack sufficient samples from remote or politically
inaccessible localities (e.g., Jenkins et al., 2005).
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———, ———, V. LEÓN-RÈGAGNON, AND E. P. HOBERG. 2006. Phylog-
eny, ecological fitting and lung flukes: Helping solve the problem
of emerging infectious diseases. Revista Mexicana de Biodiversi-
dad 77: 225–233.

BULL, E. L. 2000. Seasonal and sexual differences in American Marten
diet in northeastern Oregon. Northwest Science 74: 186–191.

BUSKIRK, S. W., Y. MA, L. XU, AND Z. JIANG. 1996. Diets of, and prey
selection by sables (Martes zibellina) in northern China. Journal of
Mammalogy 77: 725–730.

———, AND S. O. MACDONALD. 1984. Seasonal food habits of marten
in south-central Alaska. Canadian Journal of Zoology 62: 944–950.

CHENNA, R., H. SUGAWARA, T. KOIKE, R. LOPEZ, T. J. GIBSON, D. G.
HIGGINS, AND J. D. THOMPSON. 2003. Multiple sequence alignment
with the Clustal series of programs. Nucleic Acids Research 31:
3497–3500.

CLEVENGER, A. P. 1994. Feeding ecology of Eurasian pine martens and
stone martens in Europe. In Martens, sables, and fishers: Biology
and conservation, S. W. Buskirk, A. S. Harestad, M. G. Raphael,
and R. A. Powell (eds.). Cornell University Press, Ithaca, New
York, p. 326–340.

COOK, J. A., N. G. DAWSON, AND S. O. MACDONALD. 2006. Conserva-
tion of highly fragmented systems: The north temperate Alexander
Archipelago. Biological Conservation 133: 1–15.

———, E. P. HOBERG, A. KOEHLER, H. HENTTONEN, L. WICKSTRÖM, V.
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Phylogeography of a Holarctic nematode, Soboliphyme
baturini, among mustelids: climate change, episodic
colonization, and diversification in a complex
host–parasite system
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Phylogeography of Soboliphyme baturini, a nematode parasite in mustelids, is explored across Beringia. Sequences
of the mitochondrial cytochrome c oxidase subunit I and nicotinamide adenine dinucleotide dehydrogenase subunit
4 genes were evaluated from 37 S. baturini, representing 19 localities throughout Alaska, Canada, and Siberia. A
total of 30 haplotypes was recovered and maximum parsimony and Bayesian phylogenetic analyses support the
recognition of a single species with a distribution extending from the Palearctic to the Nearctic. Within S. baturini,
a host-specific partition in North America between Martes caurina and Martes americana was not identified.
Instead, substantial geographic structure within S. baturini relates to the dynamic geological history of this
northern region and especially the North Pacific Coast. Beringia and other coastal refugia along the western
margin of North America played a large role during stadial maxima in the persistence and divergence of the
parasite. Repeated events for biotic expansion and geographic colonization across the Bering Land Bridge and the
Holarctic during glacial maxima in the Pleistocene appear to have facilitated at least two episodes of host-switching
of this nematode among mustelids in populations now distributed in eastern Beringia. © 2009 The Linnean
Society of London, Biological Journal of the Linnean Society, 2009, 96, 651–663.

ADDITIONAL KEYWORDS: Alaska – Beringia – Canada – COI – Martes – ND4 – Siberia.

INTRODUCTION

Few phylogeographic studies of parasites have been
initiated relative to free-living organisms, perhaps
due to the relatively few parasitologists working in
the field of molecular ecology and the generally poor

availability of molecular markers and suitable speci-
mens for most parasitic organisms (Criscione, Poulin
& Blouin, 2005). Notwithstanding, parasites are ubiq-
uitous and can provide new insights into the basic
questions in evolutionary ecology, including attempts
to understand the impact of dynamic range expan-
sion due to changing climatic conditions (Hoberg
& Brooks, 2008). Phylogeographic assessments of
parasites can be particularly informative when
placed within the context of host phylogeography. In

*Corresponding author. Current address: Department of
Zoology, University of Otago, PO Box 56, Dunedin, New
Zealand. E-mail: ansonkoehler@gmail.com

Biological Journal of the Linnean Society, 2009, 96, 651–663. With 4 figures

© 2009 The Linnean Society of London, Biological Journal of the Linnean Society, 2009, 96, 651–663 651

mailto:ansonkoehler@gmail.com
Jocelyn Colella


Jocelyn Colella


Jocelyn Colella


Jocelyn Colella




particular, such a comparative approach can provide
insight into episodes of host-switching due to newly-
arrived hosts or ‘cryptic isolating events’, where
geographic isolation of hosts creates divergence in
parasite populations and serves as a driver for
diversification (Hoberg, 1995). Parasites may serve
as historical indicators for communities that have
responded to dynamic geologic upheaval, such as
those experienced by high latitude biota during the
Quaternary (Hoberg, 1997). Nieberding et al. (2004)
extended this concept to the population level and
illustrated that parasite phylogeography can provide
an independent perspective on community assembly
and reveal cryptic events that are not evident when
viewed solely from the phylogeography of free living
organisms. These observations set the stage to
explore the history of an assemblage of mustelid hosts
and a parasitic nematode to refine our understanding
of the role of climate change in shaping community
structure in the Holarctic (Rausch, 1994).

Beringia, the high latitude region between the
Kolyma River in Siberia and Mackenzie River in
the Northwest Territories, played a pivotal role
in habitat continuity and faunal diversification in
holarctic biomes (Fig. 1) (Hultén, 1937; Rausch,
1994). Episodic fluctuations in the expansion and
contraction of the ice-sheets and concurrent eustatic
variation in sea level during the late Pliocene (5.4–
2.4 Mya) and Quaternary (2 Mya) shaped contempo-
rary faunal diversity through alternating cycles of
biotic expansion and isolation at intercontinental and
regional spatial scales, and through the development
of local refugia across Beringia (Hopkins, 1959;
Hoberg, 1992; Sher, 1999; Lister, 2004). In addition
to Beringia’s role in biotic diversification, the region
served as the primary corridor linking Asian and
North American faunas (Rausch, 1994; Elias, Short &
Birks, 1996; Hoberg, 2005a) on more than 20 occa-
sions during the Quaternary when the land bridge
was exposed.

Figure 1. Map of sampling localities for collections of mustelids and Soboliphyme baturini in Beringia. Sea levels
dropped over 100 m, exposing the continental shelf and creating the 1800 km wide Bering Land Bridge, connecting
Paleartic and Nearctic faunas (Hopkins, 1959). Beringia served as an episodic corridor for expansion and isolation of the
northern fauna from the Pliocene into the Quaternary. The inset shows detail of localities in Southeast Alaska. BC, British
Columbia; QCI, Queen Charlotte Islands.
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The study of biotic interchange between continents
was pioneered by Simpson (1940). Detailed phylogeo-
graphic investigations of a variety of faunal and floral
elements (Abbott & Brochmann, 2003; Cook et al.,
2005; Waltari et al., 2007) are beginning to provide
new perspectives on the extent and timing of inter-
continental exchange across this high latitude
linkage.

Just beyond the southeastern limit of Beringia,
phylogeographic studies of terrestrial mammals along
the North Pacific Coast of North America have dem-
onstrated a significant phylogeographic structure that
likely reflects a complex history of diversification and
geographic colonization linked both to Beringia and
regions south of the Nearctic (Lessa, Cook & Patton,
2003). Cyclical stadial–interstadial periods promoted
repeated expansion, isolation, and divergence or, in
other cases, extinction of high latitude organisms
(Cook et al., 2001; Guthrie, 2006; Hoberg & Brooks,
2008). In the Pacific Northwest, for example, several
species can be further divided into western coastal
and eastern continental forms that apparently reflect
deep vicariant events that left a strong molecular
signature on the biota (Cook, Dawson & MacDonald,
2006).

The generality of the coastal/continental split now
has been documented using molecular genetics
across a variety of terrestrial mammals, ranging
from soricomorphs, such as the dusky shrew (two
deep clades of Sorex monticolus Merriam; Demboski
& Cook, 2001), to meso-carnivores [sister species,
Martes americana (Turton) and Martes caurina
(Merriam); Small, Stone & Cook, 2003], to large car-
nivores such as black bear (two shallow clades of
Ursus americanus Pallas; Stone & Cook, 2000;
Peacock, 2004).

Each of these mammals also supports a rich para-
site fauna and these parasites are now being explored
from molecular and morphological perspectives. Con-
sequently, Beringia and surrounding areas provide an
ideal setting to test fundamental ideas related to
geographic colonization and diversification of host/
parasite systems in a region that has experienced
substantial climate change and episodic ecological
perturbation on varying temporal and spatial scales
(Hoberg et al., 2003). Already, molecular investiga-
tions of parasites have provided new insights into
processes of diversification and historical biogeo-
graphy for high-latitude hosts (Hoberg et al., 1999;
Wickström et al., 2003; Haukisalmi, Henttonen and
Hardman, 2006; Haukisalmi et al., 2008).

We examine aspects of Beringian biogeography
through phylogeographic studies of Soboliphyme
baturini Petrow, a stomach dwelling nematode of
mustelids found primarily in sable [Martes zibellina
(Linnaeus)], American marten (M. americana), and

Pacific marten (M. caurina). Distribution of S.
baturini is centered in the amphi-Beringian region
extending from central Siberia to the Pacific North-
west of North America (Koehler et al., 2007). This
relatively widespread nematode provides an opportu-
nity to test previous hypotheses related to the diver-
sification of its primary mustelid hosts (Anderson,
1994; Carr & Hicks, 1997; Stone & Cook, 2002; Stone,
Flynn & Cook, 2002; Small et al., 2003) and we
explore the evolutionary history of S. baturini in light
of the dynamic geologic events that characterized
high latitudes during the Quaternary. We amplify and
address the following questions: (1) what is the bio-
geographic history for S. baturini across Beringia and
to what degree have episodic events in the Pleistocene
influenced patterns of host association; (2) in North
America, is S. baturini genetically partitioned be-
tween the two primary mustelid hosts, M. americana
(continental) and M. caurina (coastal); and (3) how
has this parasite responded to the arrival of novel
potential hosts following glacial retreat in these high
latitude regions during the post-Pleistocene?

MATERIAL AND METHODS
SPECIMENS

In conjunction with the Beringian Coevolution Project
(Hoberg et al., 2003; Cook et al., 2005), adult and
juvenile specimens of S. baturini were obtained from
19 geographic sites across eastern Siberia and the
Pacific Northwest (see Supporting information,
Appendix S1) (Koehler et al., 2007). Adult nematodes
from North American localities were acquired
through necropsies of mustelid carcasses salvaged
from commercial trappers. Other samples of S.
baturini, including juvenile specimens from sorico-
morphs (e.g. shrews of the genus Sorex), were
obtained through collaborative efforts. A complex life
cycle characterizes S. baturini. Adult nematodes
mature in the stomach of the definitive host and
females release eggs that are shed in feces and depos-
ited in the soil. Eggs are eaten by enchytraeid oli-
gochaetes (intermediate host) in the leaf litter, and
juvenile nematodes develop to the infective juvenile
(J3) stage that is then transmitted to mammals (Kar-
manova, 1986). Shrews and rodents feed on these
oligochaetes and may serve as paratenic hosts that
bridge the trophic gap between mustelid and oligocha-
ete, or the nematode may infect the definitive hosts
directly through the consumption of enchytraeids
(Karpenko, Dokuchaev & Hoberg, 2007; Koehler
et al., 2007). Therefore, at any particular locality,
populations of this nematode may occur in several
species of mustelids or soricomorphs and, regardless
of host, may exhibit minimal genetic variation
(Koehler et al., 2007).
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Specimens from Kamchatka, Russia (Kamchatkan
Peninsula) lacked precise locality data. Adult speci-
mens of Soboliphyme jamesoni Read (1952) were
collected from Sorex tundrensis Merriam and Sorex
roboratus Hollister near Yakutsk, Russia. Adult speci-
mens of adult Soboliphyme abei Asakawa in a long-
clawed shrew (Sorex unguiculatus Dobson) were
from Hokkaido, Japan (see Supporting information,
Appendix S1). Nematodes were preserved in 70% or
95% ethanol and stored at -20 °C. Each specimen was
subsampled, with the mid-section of the body being
reserved for molecular sequencing, whereas the head
and tail of individuals were archived as physical
vouchers deposited in the Museum of Southwestern
Biology (see Supporting information, Appendix S1).

MOLECULAR TECHNIQUES

Adult and juveniles, totaling 37 individual specimens,
of S. baturini (Fig. 1; see also Supporting information,
Appendix S1) were sequenced. Additionally, one speci-
men each of S. abei and S. jamesoni was sequenced.
Total genomic DNA was extracted from individual
worms using a commercial kit (AquaPure Genomic
DNA isolation kit, Bio-Rad Laboratories). A 351-bp
region of the nicotinamide adenine dinucleotide dehy-
drogenase subunit 4 (ND4) mitochondrial gene was
amplified by polymerase chain reaction (PCR) using
the primer pair SoboND4F 5′-GGGAGGGCCACTT
ACCTTAT-3′ and SoboND4R 5′-GCCACAAACTTC
TTCACGTCT-3′. The ND4 gene is well suited for
identifying morphologically cryptic species and resolv-
ing intraspecific phylogenies (Blouin, 2002). A 293-bp
region of cytochrome c oxidase subunit I (COI) was
amplified with the primers SoboCOIF 5′-GCTCA
GCTTCGGACAGTTTC-3′ and SoboCOIR 5′-TCATGC
AAATGAACATCTAGGG-3′ (Tran, 2003). PCR prod-
ucts were sequenced using methods described in
Koehler et al. (2007). Annealing temperatures were
53 °C (COI) and 67 °C (ND4) for 15 s.

Forward and reverse strands were sequenced
using an ABI PRISM® 3100 genetic analyser. Am-
biguous sites were resolved using SEQUENCHER,
version 4.6 (Genecodes). Alignments were made with
CLUSTALW (Chenna et al., 2003). Mitochondrial
sequences were translated to amino acids and exam-
ined for stop codons to identify potential pseudogenes.
Sequences were deposited in GenBank and linked to
physical vouchers deposited in the Museum of South-
western Biology.

DATA ANALYSIS

Phylogenetic analyses were performed to examine
relationships among S. baturini from 19 distinct geo-
graphic regions. DnaSP (Rozas & Rozas, 1999) was

used to generate and analyse the haplotype matrices
and estimate haplotype and nucleotide diversity
(using uncorrected p values). ARLEQUIN, version
3.11 (Excoffier, Laval & Schneider, 2005) generated
measures of genetic divergence (FST) using pairwise
comparisons. Separate sequences of ND4 and COI
were run with MODELTEST, version 3.06 (Posada &
Crandall, 1998) and PAUP* 4.0b (Swofford, 2002) to
determine the nucleotide substitution models best
for the partitioned Bayesian matrix (Ronquist &
Huelsenbeck, 2003). ND4 was best fit with the
HKY+G model and COI was best fit with the TVM+G
model. Five million generations were run with four
heated chains. Trees were generated every 100 gen-
erations. Burn in was set at 5000 trees, leaving
45 000 trees to construct 50% majority consensus
trees and posterior probabilities. Bayesian analyses
were run several times to ensure convergence and
insensitivity to priors.

Trees generated from maximum parsimony (MP),
minimum evolution (ME), and Bayesian analyses
were initially unrooted. Alignments for sequences of
S. baturini with either S. abei or S. jamesoni were
equivocal due to a high level of heterogeneity and
apparently distant evolutionary relationship of these
outgroups. Population level analyses were instead
rooted based on explicit assumptions about biogeo-
graphic origins and temporal criteria as outlined
below. MP and Neighbour-joining algorithms were
also run with sequences that were translated to
amino acids or with the third position of the codons
only. The median-joining algorithm (Bandelt, Forster
& Röhl, 1999) in the program NETWORK, version
4.1.1.2 (Fluxus Engineering) was used to create a
haplotype network that was subsequently superim-
posed over a map of the region created using ArcGIS,
version 9.0 (ESRI).

RESULTS

The COI matrix contains 293 bp (14 variable, six
parsimony informative). The transition/transversion
(ti/tv) ratio is 4.02 and nucleotide frequencies are
A = 19.67%, C = 13.76%, G = 23.73%, and T = 42.83%.
The ND4 matrix contains 351 bp (44 variable,
30 parsimony informative) with ti/tv of 7.08 and
nucleotide frequencies are A = 25.12%, C = 8.02%,
G = 37.83%, and T = 29.03%.

GEOGRAPHIC DISTRIBUTIONS AND PHYLOGEOGRAPHY

Clear partitions among populations of S. baturini
across Beringia were demonstrated based on com-
bined sequences of ND4 and COI (647 bp) and 30
haplotypes assessed in Bayesian analyses (Fig. 2).
Three primary clans (Wilkinson et al., 2007) were
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identified: Russia, Interior Alaska and Coastal
Alaska, and British Columbia. Two Russian samples
form a basal polytomy to all samples. Within the
coastal clan Admiralty Island samples are basal and
substantial partitions are also evident relative to Van-
couver and Queen Charlotte Islands. By contrast,
minimal structure and divergence is indicated
within populations in Interior Alaska or within the
Alaskan coastal zone and Interior British Columbia
populations.

MP, ME and Bayesian trees (not shown) that
explored geographic variation among populations of
S. baturini were rooted with S. abei and S. jamesoni.
None of these trees was explicit in revealing basal or
ancestral geographic associations for S. baturini and
all analyses were associated with low support values
and conflicting topologies. For these genes, S. abei
and S. jamesoni appear to be too divergent (average
divergence 27% ND4 and 21% COI) from S. baturini
to reliably be used as outgroups. Hence, these data
were insufficient for determining the directionality of
expansion events across Beringia.

Secondary criteria based on assumptions about his-
torical biogeography were applied to provide an alter-
native justification to root trees for populations of
S. baturini. Within the genus Soboliphyme, seven of
nine species are endemic to Eurasia, so this region

was postulated as the ancestral range for Soboliphy-
matidae. These criteria are consistent with origins in
Eurasia for S. baturini and constitute the justification
to specify a population from the Russian Far East
as basal for purposes of establishing a root for
population-level analyses.

PATTERNS OF INTRASPECIFIC MOLECULAR DIVERSITY

Haplotype diversity of the combined COI and ND4
genes was high in each of the three regions (Table 1),
whereas nucleotide diversity was higher for both
Coastal and Far East clans and lowest for interior
Alaska. Overall genetic divergence was lowest in Inte-
rior Alaska and highest in the Coastal clan. Within
the later, the three insular populations found in M.
caurina (Admiralty, Queen Charlotte Islands, Vancou-
ver) were the most divergent.

The haplotype network (Fig. 3) reveals three major
clans (Asian, Interior Alaskan, and Coastal) that cor-
respond to discrete geographic regions and reflect the
contrast between nucleotide and haplotype diversity.
This network has a ‘dumbbell’ shape that reflects
higher levels of diversity and divergence on the
western (Russia) and southeastern edges (North
Pacific Coast) of the distribution. Deeper divergence
contrasts with a relatively shallow star topology

Figure 2. Phylogenetic relationships of Soboliphyme baturini based on a Bayesian inference (unrooted). Analysis is based
on a combined dataset for nicotinamide adenine dinucleotide dehydrogenase subunit 4 (351 bp) and cytochrome c oxidase
subunit I (293) using a GTR + I evolutionary model. Posterior probabilities are listed adjacent to nodes. Tree is unrooted.
Major and minor subdivisions are illustrated. *Soricomorph host.
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found in the Interior clan; a clan comprised of indi-
viduals that are centrally located in the geographic
range of S. baturini.

DISCUSSION

Macroparasites serve as fine-scale and independent
indicators of biogeographic history for their associ-

ated hosts by linking events in evolutionary and eco-
logical time (Brooks & McLennan, 1993, 2002; Hoberg
& Klassen, 2002; Hoberg & Brooks, 2008). Our ex-
ploration of S. baturini across Beringia reveals a
complex history of biotic expansion involving substan-
tial geographic and host colonization consistent with
a broader process for taxon pulses that have struc-
tured this fauna (Hoberg & Brooks, 2008). In North

Table 1. Genetic variation for the combined cytochrome c oxidase subunit I (293 bp) and nicotinamide adenine dinucle-
otide dehydrogenase subunit 4 (351 bp) genes

Group
Sample
size

Number of
haplotypes

Genetic
divergence

Nucleotide
diversity

Haplotype
diversity

Interior Alaska 7 7 2.57 0.0049 1.0000
Coastal 20 15 8.79 0.0156 0.9632
Far East 10 8 5.73 0.0109 0.9333
All 37 30 – 0.0262 0.9850

Figure 3. Median-joining network for populations and haplotypes of Soboliphyme baturini in Beringia. Asian, Interior
Alaskan, and Coastal clans are indicated. Relationships have been inferred for 351 bp of nicotinamide adenine dinucle-
otide dehydrogenase subunit 4 and 293 bp of cytochrome c oxidase subunit I. Black dots represent individual mutations
between haplotypes. Inset shows the details for populations distributed in Southeast Alaska; localities are approximated.
Encircled haplotypes indicate that specimens are from the same general locality.
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America, refugial effects in the parasite are tied pri-
marily to purported paleoendemic populations of
M. caurina (Small et al., 2003), whereas only recent,
independent colonizations of M. americana are postu-
lated in locations where this marten is a relative
newcomer. Geographic structure in this host–parasite
system is greatest across the islands of the North
Pacific Coast that support M. caurina. Lowest geo-
graphic divergence is found among nematodes that
inhabit M. americana, including populations along
the North Pacific Coast (both island and mainland)
and populations in Interior Alaska. Within marten, at
least two events of host-switching by this nematode
are evident. Independent colonizations in the
Holocene of M. americana occurred once after this
host arrived in Interior Alaska and then again in
coastal southeast Alaska as M. americana colonized
this region after deglaciation of the mainland and
corridors through the Coastal Range (e.g. Stikine
River).

HISTORY OF A BERINGIAN NEMATODE, S. BATURINI

Whether faunal exchange between Asia and North
America during the Pleistocene was symmetric has
long been debated (Simpson, 1940; Rausch, 1994).
Waltari et al. (2007) examined the overall trend in
patterns of geographic colonization based on phylo-
geographic analyses and found nine of 14 organisms
showing eastward expansion across the Bering Land
Bridge. Studies on cestodes of arvicoline rodents
(Haukisalmi et al., 2001, 2002, 2006, 2008; Wickström
et al., 2003) and nematodes among lagomorphs and
artiodactyls (Hoberg, 2005a) also reported eastward
expansion from the Palearctic. This eastward coloniz-
ing trend likely relates to differential availability of
source populations. Western Beringia had a porous
border with central Asia during full glacial events
(Anderson & Borns, 1997), whereas eastern Beringia
was completely isolated from the remainder of North
America (Rausch, 1994).

Phylogenetic analyses based on the nuclear small
subunit 18S gene and mitochondrial COI gene have
indicated that the genus Soboliphyme is sister to
other Dioctophymida among the basal zooparasitic
nematodes (Rusin et al., 2003; Koehler, 2006; Meldal
et al., 2006). Soboliphyme baturini represents a single
widespread species and shares a sister-group rela-
tionship with an assemblage of eight other Soboli-
phyme spp. that is otherwise only associated with
soricimorph hosts (Ribas & Casanova, 2004; Koehler
et al., 2007). Only one of these, S. jamesoni, is also
found in North America in the shrew, Sorex vagrans
Baird (Read, 1952). Primarily a parasite in mustelids,
S. baturini also has been reported in 31 other species
of mammals, although most are either incidental

definitive hosts or paratenic hosts. This nematode
apparently readily switches among marten (M. ameri-
cana, M. caurina), ermine (M. erminea Linnaeus), or
mink (N. vison (Schreber)) at any particular locality
throughout its geographic range in North America.
Martes spp., however, may represent the primary
source for nematodes across this broader array of
mustelids (Koehler et al., 2007). Among mustelid
definitive hosts, the highest prevalence for S. baturini
has been reported in Martes spp. from Siberia
and Southeast Alaska (Kontrimavichus, 1985; Kar-
manova, 1986; Zarnke et al., 2004).

Molecular variation across the geographic range
of S. baturini is essentially partitioned into three
primary clans (Asian, Interior Alaska, and Pacific
Coastal). Although individual clans for populations of
S. baturini were supported, a basal clade could not be
unequivocally identified when either S. abei or S.
jamesoni were included as outgroups. Consequently,
at this time, the direction of interhemispheric coloni-
zation of S. baturini is equivocal, All nine species of
Soboliphyme, except S. baturini, are found as adults
in soricimorphs. The relationship of S. baturini to
the remaining species of Soboliphyme has a direct
bearing on interpretation of the timing of putative
host switches between mustelids and soricimorphs. If
S. baturini diverged early in the history of the Sobo-
liphymatidae (or is the sister for an assemblage
of species in soricimorphs), then all the extant,
soricimorph-dwelling species of Soboliphyme may be
too divergent for the purpose of rooting with this set
of molecular markers.

Our leading hypothesis regarding the directionality
of colonization between Asia and North America
favors an eastward expansion for S. baturini along
with the ancestor to M. americana/caurina. Two
species of Soboliphyme are Holarctic, whereas the
other seven are endemic to the Palearctic, perhaps
lending support to a Palearctic origin. The presence
of Soboliphyme in the Nearctic would then be
consistent with independent colonization of North
America by the Holarctic species, S. jamesoni (in
shrews of the genus Sorex) and S. baturini (in
Martes), during the Pleistocene. Host-switching
between shrews and mustelids by an ancestral
Soboliphyme would have occurred in the Palearctic.
Geographic colonization of S. baturini extending
eastward across the Bering Land Bridge coincided
with expansion for the ancestral form of M.
americana/caurina that apparently entered North
America 65–122 Kya (Anderson, 1994) in the mid-
Wisconsin. Subsequent and sequential geographic
colonization along the coastal archipelago, mediated
by M. caurina, may have occurred along the Pacific
Coast west of the Coastal Range to south of Wash-
ington and later east to Wyoming (Fig. 3).
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Low levels of genetic differentiation in coastal popu-
lations would be predicted if distributions represent a
more recent (last glacial maximum, 15 Kya) eastward
expansion from Asia because these populations would
be the most recently founded. Conversely, an older
expansion, consistent with the first entry of marten
into North America (65–122 Kya; Anderson, 1994)
might be reflected by deeper interpopulation diver-
gence. Indeed, high levels of divergence characterize
the Coastal clan of S. baturini and likely reflect the
long-term persistence of these insular populations.
These highly-divergent populations may be attributed
to the existence of ice-free refugia in the Alexander
Archipelago during the late Wisconsin as has been
proposed based on geologic evidence (Carrara, Ager &
Baichtal, 2007) and phylogeographic studies of other
mammals (Fleming & Cook, 2002; Cook et al., 2006).

If S. baturini occurred in the ancestor of M. caurina
and M. americana that originally colonized North
America, the parasite may have been subsequently
lost (Paterson & Gray, 1997) in M. americana when
isolated in an eastern continental refugium in North
America during the late Pleistocene. Martes ameri-
cana later acquired (or re-acquired) S. baturini from

M. caurina or other mustelids when the Pacific
Coast marten colonized the Pacific Coast (Fig. 4) in
the Holocene (Small et al., 2003). Farther north,
M. americana independently expanded westward,
tracking degalciation into interior Alaska during
the Holocene (Graham & Graham, 1994), where S.
baturini may have been acquired from other mustel-
ids that persisted there during the Pleistocene, such
as wolverine (Gulo gulo (Linnaeus) or the extinct M.
nobilis, whose fossils may actually represent large
M. caurina (Al-Suwaidi et al., 2006). In Asia, sable
(M. zibellina) were considered to be a valued fur-
bearer for over 2000 years but were almost extermi-
nated by the 1600s (Bakeyev & Sinitsyn, 1994; Ma &
Xu, 1994). Efforts to restore populations began in the
1940s, resulting in the translocation throughout
Russia of over 18 500 M. zibellina from Kamchatkan
and Buryatian (near Lake Baikal) source populations
(Monakhov, 2001). That history of deliberate introduc-
tions combined with our limited sampling in Asia
precludes a rigorous exploration of phylogeographic
variation of S. baturini in eastern Asia. Nevertheless,
significant phylogeographic structure uncovered for
this nematode in Asia appears to contradict the

Figure 4. Distribution of Soboliphyme baturini, Martes americana, and Martes caurina in North America (sensu Koehler
et al., 2007). Arrows indicate proposed routes of migration following the latest glacial retreat.
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purported widespread extirpation of the sable fol-
lowed by introduction from a limited number of
source populations. Hence, genetic and morphological
studies suggest that geographic structure in Kam-
chatkan sable was not entirely influenced by human
translocations (Balmysheva & Solovenchuk, 1999a, b;
Monakhov, 2001; Dubinin & Valentsev, 2003).

Molecular geographic variation in a few other para-
sitic helminths has been explored across this region.
For example, at a deeper temporal scale, Trichinella
spp. demonstrate multiple expansion events from
Eurasia to the Nearctic with carnivore hosts
including mustelids coinciding with different glacial
maxima during the Pleistocene (Zarlenga et al., 2006).
Speciation events for Trichinella were also apparently
driven by sequential episodes of biotic expansion and
isolation in the context of stadial–interstadial cycles.
Soboliphyme baturini contrasts with this system
suggesting instead an instance where parasites may
have failed to speciate (Brooks & McLennan, 1991;
Johnson et al., 2003; Hoberg, 2005b) in geographic
isolation along the North Pacific Coast and habitats
south of the Laurentide–Cordillera ice sheets.

IN NORTH AMERICA, DOES S. BATURINI REFLECT

THE COASTAL/CONTINENTAL SPLIT OF ITS HOSTS

Cospeciation or recent host colonization events (i.e.
host-switching) comprise two possible hypotheses
that may account for the distribution of S. baturini
among a variety of mustelid hosts, but these mecha-
nisms produce different expectations. First, if cospe-
ciation was the primary mechanism, then one would
expect parasite lineage partitioning specific to each
mustelid species that it inhabits. If this host–parasite
association extends back to the origin of this Holarctic
mustelid clade, then the absence of S. baturini in
the European mustelids, Martes foina Erxleben and
Martes martes Linnaeus would be the result of
‘missing the boat’ (Paterson & Gray, 1997) or extinc-
tion. Alternatively, the host distribution of this nema-
tode could reflect ecological fitting where the parasite
tracks resources in the host, rather than the host
itself (Janzen, 1985; Brooks et al., 2006). Preliminary
assessment of this nematode/mustelid association
indicated rampant host-switching (Koehler et al.,
2007) and this expanded analysis also is consistent
with the concept of ecological fitting (Hoberg &
Brooks, 2008).

Fossil evidence suggests that ancestors of North
American marten (M. americana and M. caurina)
diverged from those of the Asian sable, M. zibellina,
following arrival in the Nearctic via the Bering Land
Bridge during the late Pleistocene (65–122 Kya)
(Anderson, 1994). Martes americana and M. caurina
are sister to an Asian clade comprised of M. zibellina,

M. martes, and Martes melampus Wagner. Microsat-
ellite data, mitochondrial DNA markers, and morpho-
logical data support two distinct species of marten in
North America (Merriam, 1890; Stone et al., 2002;
Cook et al., 2006). Pacific marten likely diverged from
an ancestral form when isolated in low latitude
coastal refugia during glacial advances in western
North America. During the late Pleistocene or early
Holocene, populations of Pacific marten apparently
recolonized northward along the coast and also east-
ward to Wyoming (Small et al., 2003), with the dis-
tribution of S. baturini in North America most closely
approximating the Pacific marten. Indeed, deep phy-
logeographic structure across island nematode
populations mirrors that of corresponding insular
populations of the Pacific marten.

By contrast, M. americana, is thought to have
inhabited Pleistocene refugia well east of the Rocky
Mountains. During the Holocene, the molecular data
suggest that this species expanded north and west-
ward tracking the retreat of Cordilleran and Lauren-
tide ice (Small et al., 2003), a conclusion supported
by the fossil record (Graham & Graham, 1994). The
fossil record (Anderson, 1994) indicates that Martes
americana) moved westward across western Canada
into eastern Beringia (interior Alaska) within the last
10 000 years (Pielou, 1991: fig. 1.3), thus establishing
the Holocene as the period for colonization of these
northern Alaska populations by this parasitic nema-
tode. Independent colonization of coastal, southeast
Alaska by this eastern marten likely would have
occurred even later as ice-free corridors opened
through the high coastal mountains linking interior
British Columbia with the narrow strip of mainland
along coastal Southeast Alaska and British Columbia
(Pielou, 1991; Small et al., 2003; MacDonald & Cook,
2007). These independent colonizations of interior
Alaska and Southeast Alaska led to at least two
independent contacts with S. baturini. Hence, only
these far western populations of M. americana are
currently infected with S. baturini.

In summary, this nematode/mustelid association
was shaped largely by climate and the dynamic geo-
logic history of the Beringian region. Host-switching
and geographic colonization served as substantial
drivers for contemporary distributions and these
patterns are consistent with a developing synthesis
linking processes for ecological fitting, oscillation, and
taxon pulses as determinants of faunal structure for
parasites (Hoberg & Brooks, 2008). Host colonization
of M. americana by S. baturini occurred twice in the
Holocene: once upon arrival of M. americana in
Southeast Alaska and also when M. americana colo-
nized interior Alaska in the Holocene. Future studies
of this system should investigate DNA sequence
variation from independent loci, more extensive
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geographic and host sampling of the nematode across
this vast region, and more intensive population-level
sampling, particularly for the highly-differentiated
insular populations along the North Pacific Coast. In
addition, a resolved phylogeny for all nominal species
of Soboliphyme may further clarify our understanding
of deeper evolutionary history, including host associa-
tions among mustelids and soricimorphs and the
direction and timing of faunal exchange across this
high latitude nexus.
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SUPPORTING INFORMATION

Additional Supporting Information may be found in the online version of this article:

Appendix S1. Summary of Soboliphyme baturini specimens included in the phylogenetic tree analyses and
network. Nematodes were collected through the Beringian Coevolution Project and other collaborators in the
Beringian region. Specimens are listed by Museum of Southwestern Biology NK voucher number, GenBank
number, host species, locality and geographic coordinates in decimal degrees. *Sequences from previous study
(Koehler et al., 2007). Outgroups **Soboliphyme abei ***Soboliphyme jamesoni.

Please note: Wiley-Blackwell are not responsible for the content or functionality of any supporting materials
supplied by the authors. Any queries (other than missing material) should be directed to the corresponding
author for the article.
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Session I I : Population Genetics and Evolution 

Genetic Relationships Among Chum Salmon Populations 
in Southeast Alaska and Northern British Columbia 

C.M. Kondzela, C.M. Guthrie, S.L. Hawkins, C.D. Russell, and J.H. Helle 
Auke Bay Laboratory, Alaska Fisheries Scknce Center, NationaB Marine Fisheries Service, Natr'onal Oceanographic and Atmospheric 

Administration, 3 7385 Glacier Highway, Juneau, AK 99801-8626, U.S.A. 

and A.J. Gharrett 
School of Fisheries and Ocean Sciences, University of Alaska Fairbanks, 1 ir 128 Gbacier Highway, Juneau, AK 99801, U.S.A. 

Kondzela, C.M., C.M. Guthrie, S.L. Hawkins, C.D. Russell, J.H. Helie, and A.J. Gharrett. 1994. Genetic 
relationships among chum salmon populations in southeast Alaska and northern British Columbia. Can. 4. Fish. 
Aquat. Sci. 51(Suppl. 1): 563-64. 

Allozymes from 46 loci were analyzed from chum salmon (Oncoshynchus keta) collected at $7 locations 
in southeast Alaska and northern British Columbia. O f  the 42 variable loci, 21 had a common allele fre- 
quency 90.95. We observed significant heterogeneity within and among six regional groups: central 
southeast Alaska, Prince of Wales Island area, southern southeast Alaska - northern British Columbia, 
north-central British Columbia, and two groups in  the Queen Charlotte Islands. Genetic variation among 
regions was significantly greater than within regions. t h e  three island groups were distinct from each 
other and from the mainland populations. Allele frequencies were stable over time in 14 of 15 locations 
sampled for more than 1 yr. The geographic basis for heterogeneity among regions is confounded in part 
by spawning-time differences. The Prince of Wales and Queen Charlotte populations spawn in the fall; the 
mainland populations spawn mainly in the summer, although some overlap exists. Overall, most genetic 
diversity (97%) occurred within sampling locations; the remaining diversity was distributed almost equally 
within and among regions. Our genetic data may provide fishery managers a means to estimate stock 
composition in the mixed-stock fisheries near this boundary between the United States and Canada. 

Les auteurs ont ana%ys# les allozyrnes en 46 loci chez des saurnons M a s  (Bncoshynchus keta) pr6Ieves 21 
61 sites du sud-est de %'Alaska et du nord de la Colombie-Britannique; des 42 loci variables, 21 possedaient 
une frequence allCiique commune <0,95. Ils ont observe une heterogen6it6 zignificative tant au sein 
qufentre les six groupes rkgionaux suivants : seed-est central de IfAlaska, region de I'lle Prince-William, secteur 
sud du sud-est de IfAlaska - nord de la Colombie-Bribnnique, nord-central de la Colombie-Britannique et 
deux des iles de la Reine-Charlotte. La variation g6n6tique entre les regions etait nettement plus elevee que 
la variation au sein des regions, tandis que Bes trois groupes insulaires etaient distincts Ifun de I'autre et des 
populations continentales. Les frequences all6liques etaient stables dans le temps 2 14 des 15 sites khan-  
til lonnks pendant plus d'un an. Le fondernent geographique de IfhCt#rog6nkit6 $ntre les regions est 
obscurci en partie par des diffkrences likes 21 la saison de fraie. Les populations de I'Ble Prince-William et 
des iles de la Reine-Charlotte frayent en automne tandis que les populations continentales frayent surtout 
en kt&, bien qu'un certain chevauchernent existe. En general, la plus grande partie de la diversite genetique 
(97%) a ete notee dans les sites d'6chantillonnage tandis que le reste etait rkparti egalement entre les 
regions et dans les regions. Les donnees gkwetiques recueillies permettront peut-&re aux gestionnaires 
des peches d'estimer la composition des stocks faisant I'objet d'une peche mixte pr&s de la fronti&re 
canado-americaine. 

Received june 2 1,  1 993 
Accepted October  5, 1 9 9 4  
(342432) 

C hum salmon (Oncorhynchus &eta) spawn in hundreds 
of streams in southeast Alaska and northern British 
Columbia. With few exceptions, these chum salmon 

are wild stocks not enhanced or manipulated by people. 
Tbey are a major resource in this region, caught in a number 
o f  fisheries on both sides of the United States - Canada 
border.. Several fisheries that harvest other species of salmon 
incidentally catch a substantial number o f  chum salmon 
(Clark et d. 1986). Concern about the conservation of churn 

salmon stocks in the bunchy  area has arisen because recent 
annual escapements in this area have been well below target 
levels or historic averages (f acific Salmon Commission 
4987). 

Tagging studies initiated because s f  this concern have 
shown that returning adult chum salmon come into the coastal 
waters between southeast Mash and northem British Columbia 
as mixed stocks (Alaska Department of Fish and Game 1986). 
Generally* they arrive along the southern coast of southeast 
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FIG. 1. Locations of chum salmon samples collected in southeast Alaska and northern British Columbia. Letters correspond to loca- 
tion names in Table l and Figs. 2 and 3. 

Alaska and move into Dixon Entrance before swimming 
north or south toward their spawning streams. Spawning 
time, age structure, morphology9 and developmental differ- 
ences have been documented for chum salmon populations 
eRPougkout their range (B a 1970; Melle 1984; Beacham 
et ale 1987, 1988; Salo 1991). Several studies have also 
shown significant genetic variation among charm salmon 
populations (Okazaki 198 1, 1982, 1983; Davis and Olito 

1982; Beacharn e t  al. 1985, 1987; Pkelps et  al .  1994; 
R. Wilmot, Auke Bay Laboratory, 1 1305 Glacier Highway, 
Juneau, AK 9988 1, personal cornmunicatisn). These studies 
sampled populations from different areas of the chum salmon 
range or examined a relatively small number of loci. Except 
for several populations sampled with a limited number of loci 
(Davis and Olito 1982), the genetic structure of chum salmon 
populations in southeast Alaska has not been investigated. 
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TABLE 1. Group designation (letters correspond to streams listed 
in Figs. 1-3, Appendix I), location, date of collection, and 
numbers of chum salmon samples used for electrophoretic 
analysis. Districts are Alaska Department of Fish and Game 
Statistical Areas. Areas are Canadian Statistical Areas. N is 
number of samples. 

Group 
designation Location Date N 

Southeast Alaska 
District 101: Behm Canal - Portland Canal - Boca de Quadra 

A Fish Creek 5 Sept. 1986 100 
26 Aug. 1987 50 
8 Aug. 1988 100 

25 Sept. 1988 52 
. B Tombstone River 10 Aug. 1986 98 
C Marten River 9 Aug. 1986 105 
D Keta River 25 July I986 101 
E Blossom River 26 July 1986 101 
F Wilson River 8 Aug. 1986 103 
G Traitor's Creek 20 Aug. 1986 101 

22Aug. 1988 105 
H Cmoll River 19 Aug. 1986 100 
I Portage Creek 30July1986 111 

22 Aug. 1988 63 
J King Creek 20 July 1986 100 

20 July 1988 52 
K Klahini River 12 Aug. 1986 102 
L Eulachon Creek 13 Aug. 1986 90 
M Grant Creek 14 Aug. 1986 127 
N Herman River 28 July 1986 188 

District 102: eastern Prince of Wales Island 
0 Kugel Creek 23 Sept. 1986 104 
P Aiken Creek 22 Sept. 1986 100 
Q Disappearance Creek 21 Sept. 1986 100 

21 Sept. 1988 100 
R Lagoon Creek 20 Sept. 1986 102 
S Old Tom Creek 24 Sept. 1986 100 

22 Sept. 1988 53 
T Cabin Creek 26 Sept. 1986 103 
U Karta River 25Sept.1986 100 

District 103: western Prince of Wales Island area 
V Coco Harbor 24 Sept. 1987 100 
W Breezy Bay 12 Sept. 1986 100 

22 Sept. 1987 100 
5 Sept. 1988 54 

X Port Real Marina 10 Sept. 1986 100 
9 Sept. 1988 48 

Y Cruz Cove 8 Sepa. 1986 84 
26 Sept. 1987 56 

3 Sept. 1988 54 
Z Tokeen Creek 9Sept. 1986 101 

District 105: western Surnner Strait 
a Irish Creek 24 Aug. 1986 98 

District 107: Ernest Sound - Bradfield Canal 
b Harding River 22 Aug. 1986 95 

District 108: Stikine River 
c North Arm Creek 10Aug.1987 81 

District 109: Southern Chatham Strait - western Frederick 
Sound 

d Lover's Cove Creek 19Amg.1987 100 
16Aug.1990 31 

e Eiena Bay 25 Aug. 1989 61 
f Eliza Harbor 27Aug.1989 61 

We coHlwtal and analyzed samples from chum salmon through- 
out southeast Alaska and northern British Columbia to expand 
basic knowledge of their genetic population structure. 

TABLE 1. (Concluded) 

Group 
designation Location Date N 

District 110: Eastern Frederick Sound 
g Donkey Creek 25 Aug. 1986 

25 Aug. 1990 
h Pybus Bay east 28 Aug. 1989 
I Gambier Bay southwest 29 Aug. 1989 

25 Aug. 1990 
District 1 15: Lynn Canal 

k Lynn Brothers 28 July 1988 
l Herman Creek 17 Oct. 1987 

22 Sept. 1990 

North-centra E British Cokrmebia 
Area 1: northern Queen Charlotte Islands 

rn Awun River 19 Oct. 1989 
Area 2: western Queen Charlotte Islands 

PZ Mace Creek mid-Oct. 1989 
o Peel Creek 11 Oct. 1989 
P ~ Tasu Creek 11 Oct. 1989 

Area 2: eastern Queen Charlotte Islands 
4 Lagins Creek 12 Oct. 1989 
r Deena River 10 Oct. 1989 
s Paflant Creek 9 Oct. 1988 
t Lagoon Creek mid-Oct. 1989 
~k Salmon River 20 Oct. 1989 
v Sedgewick Creek mid-Oct. 1989 
w Bag Harbor Creek mid-Oct. 1989 
x Surprise Creek mid-Oct. 1989 

Area 32: Portland and Observatory Inlets - Nass River 
Y Kshwan River 13 Sept. 1988 
z Kitsault River 11 Aug. 1988 
AA Stagoo Creek 11 Aug. 1988 

18 Sept. 1989 
BB Khutzeymateen River 13 Sept. 1988 
CC Toon River 12 Sept. 1988 

Area 4: Skeena River area 
DD Ecstall River 12 Sept. 1988 

Area 6 
EE Kitimat River 6 Aug. 1988 

8 Aug. 1989 
Area 7 
FF Mussel River 27 Sept. 1989 
GG Neekas Creek 26 Sept. 1989 

Area 8: Bella Coola River 
HH KBownik Creek 31 Aug. 1989 

Area 10 
11 Nekite Channel 15 Sept. 1989 
JJ Nekite River 30 Sept. 1989 

Understanding the genetic variation may be useful to iden- 
tify stocks in mixed-stock fisheries, to evaluate hatchery 
and wild stock interactions, and to protect wild stock genetic 
diversity. The present population structure may also pro- 
vide insight into the postglacial dispersion of chum salmon 
in southeast Alaska and northern British Columbia. 

Methods and Materials 

Tissue samples were collected from adult chum salmon 
in 61 spawning locations in southeast Alaska and northern 
British Columbia between 1986 and 1990 (Fig. 1, Table 1). 
Several locations were sampled in more than one year to 
examine yea-to-year differences. Muscle, heart, liver, and eye 
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TABLE 2. Protein coding loci (Shaklee et al. 1990) for enzymes resolved in this study and the tissues 
and buffers in which they were resolved. Peptidase loci are also designated according to their 
substrate specificity. L, liver; H, heart; M, muscle; E, eye. 

Enzyme EC No. Locus Tissue (buffera) 

Aconitate hydratase H and L (B) 
H and L (B) 
L (B) 
M (H) 
M (A), H (B) 
M (E), H (Dl 
E (G) 
M (GI 
M (GI 
E (J) 
E (J) 
E (J) 
M and H (H) 
M (El, E (F) 

Alanine aminotransferase 
Aspartate aminotransferase 

Creatine kinase 

Esterase-D 
Fumarate hydratase 
Formaldehyde dehydrogenase 

(glutathione) 
Glucose-6-phosphate isomerase 

FDHG*" 
GPI-A *b*" 
GPI-B1 ,2 *b 

H and L (B) 
M and H (G) 
M and H (G) 

Glycerol-3-phosphate 
dehy drogenase M (I), H (B) 

H (D) 
H (B) 
H (GI 
L (G) 
M (A) 
M (A) 
L (B) 
M (G) 
M (GI 
M, H, and E (G) 
M, H, L, and E (G) 
E (G) 
L (E), H CB) 
H (B) 
H (D), M and L (E) 
M (I) 
M (1) 
H (C, H) 
H (1) 

L-Iditol dehydrogenase 

Isocitrate dehydrogenase (NADP') 

L-Lactate dehydrogenase 

Malate dehydrogenase 

Malic enzyme (NADP') 

Mannose-6-phosphate isomerase 
a-Mannosidase 
Peptidase 

Glycyl-leucine activity 
Leucyl-glycyl-glycine activity 

Phosphoglucomutase 

PEPA * (GL)" 
PEPB-I * (LGG)~.' 
PGM-1 *b*c 
PGM-2 *b*c 
PGDH*~~" 
TPI-1 *b9c 

TPI-2 *" 
TPI-3 *b*" 

TPI-4 *blc 

Phosphogluconate dehydrogenase 
Triose-phosphate isomerase 

"A and B, CAME7.2 and CAME7.4, respectively (Aekrsold et al. 1987); C, 14, E, and F, mod- 
ified Clayton and Tretiak (1972) to pH 7, 6.5, 6.1, and 5.75, respectively; G, R (Ridgway et al. 
1970); H, MF (Markert and Faulhaber 1965); I, K 4  (buffer a of S c h d  and Anderson 1974); J, TG 
(0.84 M Tris, 0.12 M glycine, equal concentration for gel and.elatrode). 

b ~ o c u s  included in principal component and multiple analysis of variance analyses. 
"Locus included in gene diversity analysis and construction of neighbor-joining tree. 

tissues from approximately 100 fish per location were stored et al. (1987). Specific enzymes were stained according to 
on packs of frozen gel refrigerant and frozen at -20°C Harris and Wopkinson (1976) or Aebersold et al. (1987). 
within hours of collection, then shipped to the Auke Bay Loci for which data were obtained, the tissues in which 
Laboratory and stored as soon as possible at -80°C. Protein they were expressed, and the buffer systems with which 
electrophoresis was conducted as described by Aebersold they were resolved are listed in Table 2. 
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61 Locations 1 29 Loci / 77 Alleles 

central 

'central 
SE Alaska 

N B.C. 
SSE Alaska 

I ' Prince of Wales Is. 1 

1 Prince of Wales Is. 
JJ CeritEd ' 1 \ / Britkh Columbia 

I I 

Principal Component I 
FIG. 2. Principal component analysis of southeast Alaska and 
northern British Columbia chum salmon for allelic frequencies of 
29 loci (see Table 2). Letters correspond to location names in 
Table 1 and Figs. 1 and 3. N BC, = northern British Columbia; 
SSE Alaska, southern southeast Alaska. Letters that are indis- 
tinguishable as a result of overlap are represented by symbols: 
~ , A , D , H , D D ; ~ , D , B B , ~ ~ ; ~ , F , I , K .  

Departure from Hardy-Weinberg expectations was exam- 
ined with XZ goodness-of-fit tests. Because Pearson's 
goodness-of-fit test is not asymptotic to the XZ distribution 
at low expected frequencies, a Monte Carlo resampling pso- 
gram was used to generate distributions of X' statistics for 
each test (A.J. Gharrett, unpublished data). 

Hardy-Weinberg expectations were not tested in two sit- 
uations: (i) locus PGM-I * and (ii) isoloci. PGM-I * has a null 
allele (nonstaining); only four of the possible six pheno- 
types were detectable for the three alleles we observed, 
Therefore, confommce to Hardy-Weinberg frequencies was 
not tested because genotypes could not be inferred. Other 
statistical tests using data from this locus used the observed 
phenotypic frequencies; however, assumed genotypic fre- 
quencies were used t s  calculate genetic distance and gene 
diversity. Hardy-Weinberg expectations were d s o  not tested 
for comigrating, duplicated loci (isoloci) (Allendorf and 
Thorgaard 1984). Variation at isoloci was assigned to the 
loci based on maximum-likelihood methods (Waples 1988). 

Generally, both loci were assigned the variation when an 
isolocus was highly variable (sAAT-I,2*); for isoloci with 
low variability, only one locus was assigned the variation, and 
the other was treated as monomorphic (sMDH-BI,2*, GPI- 
B1,2*, mAH-1,2*). 

Homogeneity of samples among years within locations 
was tested with log-likelihood ratio analysis (G-tests) (Sokal 
and Rohlf 1981). Homogeneity among locations and groups 
of locations was tested after initial descriptive analyses had 
been made. Because the G-staeistic is not necessarily asymp- 
totic to the XZ distribution when low-frequency alleles are 
involved, we generated a distribution of G-staeis tics for each 
test, using a Monte Carlo process. The G-statistic &stributions 
were made by reconstructing each set of allele frequencies 
for a locus by randomly drawing from the weighted average 
of the allele frequencies (with replacement) the number of 
alleles originally observed in each collection and computing 
a G-statistic. The process was repeated 2000 times to gen- 
erate a distribution. The proportion of G-statistics gener- 
ated by the Monte Carlo process that exceeded the observed 
G-statistic was inferred as the probability of the test. 

Relationships among collections were examined using 
two descriptive methods: principal component analysis (SAS 
Institute Hnc. 1988) and construction of an unrooted tree 
using genetic distance. Principal component analysis was 
computed with the arc sine - square root transformed fre- 
quencies of N - 1 alleles. Alleles expressed in fewer than 
five fish were combined with the allele that had the most 
similar mobility. A neighbor-joining tree (Saitou and Nei 
1989) was constructed with the chord distances (Cavalli- 
Sforza and Edwards 1967) between each pair of populations. 

Multivariate analysis of variance (MANOVA) of arc sine - 
square mot transformed allelic frequencies was used to exam& 
ine the significance of the geographic structure of the pop- 
ulations sampled. Significance was inferred using Wilks' A. 
Alleles expressed in fewer than five fish were combined 
with the allele that had the most similar mobility. Concern 
that low levels of variation at some loci might produce 
spurious results led us to determine significance levels by 
using a Monte Carlo resampling program to generate a 
distribution of F-statistics as described for the distribution of 
G-statistics (A.J. Ghmett, unpublished data). The proportion 
s f  F-statistics generated by the resampling process that 
exceeded the observed 6;-statistic generally was similar to the 
probability obtained from the F-distribution. 

Genetic diversity was partitioned into components attrib- 
utable to the average amount of variation at a collection 
site (Hs/HT), differences among collections within a region 
[GsR = (HR - Pf,)bl%,j, and differences among regions [G, = 
(HT - HR)/AI,] (Chababorty and Leimar 1987). 1%, is the 
average expected heterozygosity of each sample site, HR is 
the average expected heterozygosity within each region, and 
HT is the overall average expected heterozygosity. In this 
analysis, average allelic frequencies were calculated from 
unweighted averages of the collections. 

Forty-six loci were resolved from 21 enzyme-specific 
staim. Of these, 42 were variable (including four isoloci), and 
4 loci were monomorphic (aMAN*, rnIDHP-2 *, LDH-BI *, 
and IDDH-I *). A%%elic frequencies are listed in Appendix 1. 
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TABLE 3. Relative rank sf the 12 most important loci with 
common allele frequencies <0.95 in the first three factors of the 
principal component analysis. P values are also included for the 
MANOVA and log-likelihood ratio (G-test) analyses. 

Locus PC1 PC2 PC3 MANOVA G-test 

Departure from Hardy+Weinberg expectations occurred 
in 34 of a possible 1406 tests, which is less than expected by 
chance alone at an a = 0.05. These departures occurred in 
fewer than half the loci analyzed; 8 of the 34 significant 
values occurred at the G3PDH-2* locus and were due to 
an excess of homozygotes. The remaining significant depar- 
tures from Hardy-Weinberg equilibrium were spread among 
those loci in which departures occurred. 

At 15 locations, samples were collected in more than 1 yr- 
Although tests at individual loci showed some heterogene- 
ity (26 of 349 tests), after adjustment for multiple testing 
(Cooper 1968), they were not significant. The overall tests 
(over all loci) were significant for 3 of the 15 locations 
(Herman Creek, Old Tom Creek, and Cruz Cove); but after 
taking multiple testing into account, only Herman Creek 
was heterogeneous over years. Because the samples were 
of consistently good quality and were collected from the 
same location at the same time of year, we pos ld  the allelic 
frequencies of collections within a location, including the 
one with a significant overall G-statistic, for subsequent 
analyses. 

We observed distinct clustering of collections with prin- 
cipal component analysis that corresponded to six geographic 
regions (Fig. 2). This analysis was based on 29 variable 
loci (see Table 2) common to all collections, with a totd of 
77 alleles. The first three principal components accounted for 
2 1, 11, and 8% of the observed genetic variation, respectively. 
The first component was useful in separating the Queen 
Charlotte Islands and Prince of Wales Island collections 
from the other collections. Collections in the Queen Charlotte 
Islands region separated into two groups: one included all the 
collections from the east side of Moresby Island (the more 
southerly of the two largest Queen Charlotte Islands; col- 
lections s-x); the second group consisted of collections from 
the outer coast, the north end of Graham Island (the more 
northerly large island), and the channel between Moresby 
and Graham islands (collections m-r). The second princi- 
pal component was useful in separating the Queen Charlotte 
Islands collections from the Prince of Wales Island collec- 
tions, and the third component splits the central southeast 
Alaska collections frsm southern southeast Alaska and north- 
central British Columbia collections. 

The principal component plots suggest some separation 
between southern southeast Alaska - northern British 

Columbia (Portland and Observatory Inlets) eolleetions and 
the collections from north to central British Columbia 
(DD-JJ); however, the differences are less distinct than 
between the other groups because several collections over- 
lap. The two northern southeast Alaska collections did not 
form a distinct group. The Lynn Brothers collection (k) clus- 
tered with the central southeast Alaska collections, and the 
collection from Herman Creek (I), a Chilkat River tribu- 
tary, clustered with southern southeast Alaska - northern 
British Columbia collections. The most variable loci, with a 
common allele frequency ~ 0 . 9 5 ,  useful in distinguishing 
geographic regional differences, are listed in Table 3. Some 
of the less common alleles, from loci with more than two 
alleles, were also important contributors (sMDH-B1,2 *72, 
sMDH-B1,2 *50, sMDH-B1,2 *129; MPI*~'; PEPB-1 *b, 
PEPB-1 *e, PEPB-1 *d, PEPB-1 *e2; GPI-A *95, GPl -A *105). 

Genetic distances used to construct a neighbor-joining 
tree were calculated from 40 loci (see Table 2), including 
invariant loci, that were common to all collections. The 
umooted tree revealed virtually identical geographic groupings 
of the collections (Fig. 3). The one exception, the Port Real 
Marina collection (X), clustered with a Queen Charlotte 
Islands branch. 

We grouped the collections for MANOVA based on these 
descriptive analyses. Testing for geographic structure used 
the six geographical regions as a fixed effect on the trans- 
formed allelic frequencies for a totd of 77 alleles at 29 loci 
(see Table 2). The test was highly significant (Wilks' A = 
1 X F24D,, = 7.2093, P = 4 X 10-12). All but seven loci 
(PGM-2 *, CK-B *, IDDH-2 *, sMEP-4 *, GPI-B4,2 *, TPI-3 *, 
and TPI-4*) had significant univariate F-tests based on the 
bootstrap resampling analysis. Allelic frequency data for 
slDHP-2 *, mAH-3*, mAH-1,2 *, and sAH* were unavail- 
able for Mussel River, Nekite Channel, Nekite River, 
Klownik Creek, JCitimat River, Ecstall River, Pallant Creek, 
Tombstone River, Marten River, Klahini River, Traitor's 
Creek, Eulachon Creek, Tokeen Creek, Elena Creek, 
Eliza Creek, and Gambier Creek. When these collections 
were removed from the analysis, the univariate F-statistics and 
G-tests from the log-likelihood analysis were also signifi- 
cant for slDHP-2*, mAH-3*, and mAH-1,2*. 

The hierarchical log-likelihood ratio analysis corrobo- 
rated the MANOVA results (approximate F-statistic = 11.325, 
235 df in the numerator, 2585 df in the denominator, P c 
1 X 10-'), where the F-statistic is approximated by 
(GktW,,~ldfb,tw~~,)l(Gwit~iplldfWitRin) (Appendix 2). We also 
found significant heterogeneity within every region, except 
the collections from the eastern side of Moresby Island (col- 
lections s-x). This suggests that additional genetic s tkc-  
ture is present within the regional areas. 

For the gene diversity analysis, we used the six geo- 
graphic regions observed in the principal component analy- 
sis and neighbor-joining tree to estimate the proportion of 
variation attributable to three levels of hierarchy: within 
collections (Hs/HT), among collections within regions (GsR), 
and among regions (G,). Most of the genetic diversity 
(97% on average) was found within sampling locations; the 

'Tkvo buffers are required to resolve this locus; the e allele 
has mobilities 86 and 94 on CA7 and MF gels, respectively. 

2 ~ o  buffers are required to resolve this locus; the mobili- 
ties for the a, 6, 6, d, and e alleles are *- I00 and *100, *- 126 
and *loo, *-I27 and *59, *-I46 and *59, and *-72 and *I10 
at CA5.75 and TC or R, respectively. 
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x Prince of 

central 
British Columbia 

DD 

central SSE Alaska 
N British Columbia 

B 1 I e I 

Genetic Distance 
FIG. 3. Neighbor-joining tree (Saitou and Nei 1987) using genetic distances (Cavalli-Sforza and Edwards 1967) estimated from 
allelic frequencies sf 40 loci (see Table 2). Letters correspond to location names in Table 1 and Figures 1 and 2. Genetic distances 
for populations ""k'and "k9' are indicated as (---I in the central southeast Alaska and central British Columbia population groups, 
respectively. 

remaining variability was found almost equally within regions 
(1.3%) and among regions (1.4%). 

We observed significant allelic frequency differences both 
w i t h  and m o n g  regions; however, variation m o n g  regions 
was significantly greater. Data for almost half of the most 
important loci useful in distinguishing geographic regions in 
this study have not been previously reported (Okazaki 2982; 
Beacham et al. 1987). All but cane location (Herman Creek) 
sampled in more than 1 yr had no significant year-to-year 
allelic frequency differences, indicating substantial stabil- 
ity of genetic structure within locations. Heterogeneity in 
Herman Creek samples suggests that subpopulation struc- 
ture may exist in this location, a small tributary of the 
Chilkat River. 

We compared allele frequencies at six loci (slDHP-2*, 
rnlDHB- H *, mMEP-2 *, BGDH *, G3PBH-2 *, and BEPB-4 *) 
with those previously reported by Beacham et al. (1987) 
for 19 locations in northern British Columbia common to 
both studies. Of a possible 108 G-tests, 11 were significant. 
PEBB-I* was the only locus that differed consistently mong  
data sets; 4 of the 11 significant comparisons were due to this 
lmus, which was more variable in our data than in Beachm 
et al. (1987). On closer examination, the two data sets were 

more similar than the initial analysis indicated. Beacham 
et al. (1987) had data for more than 1 yr for many loca- 
tions, and we found that our data resembled theirs for at 
least H yr in 7 of the 11 significant tests. Thus, some of the 
differences may have been due as much to differences among 
years within the Beacham et al. (1987) study as to differences 
between their and our data sets. 

Our analysis indicated the existence of six regional groups: 
e of Wales Island area, central southeast Alaska, southern 

southeast Alaska - northern British Columbia, north-central 
British Columbia, and two groups in the Queen Charlotte 
Islands area. Allele frequencies of mainland populations 
differed from those of the island populations; perhaps the 
maidand was colca d by fish moving north or south, rather 
than east from the two island groups. The Queen Charlotte 
Islands a d  Prince of Wales Island groups were clearly dif- 
ferent from the other populations. 

The Queen Charlotte Islands area had two distinct groups of 
populations. The greatest amount of heterogeneity observed 
within a region occurred in the northern and western Queen 
Charlotte Islands. Recent geologic work in the Queen Charlotte 
Islands has revealed that parts of this area were almost cer- 
tainly ice free during the height of the last glaciation (Warner 
et al. 1982). Perhaps several chum salmon populations sur- 
vived here, and due to isolation over time, have been subject 
to genetic dfift longer than other populations ex 

56 Can. J.  Fish. Aquof. Sci., Val. 51(SuppI. I ) ,  HBW 
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study. The large amount of heterogeneity suggests a strong 
affinity for these populations to home to their natal streams. 
Alternatively, the differences reflect different local selection 
regimes or a combination of losd selection and genetic drift. 

A different situation exists on the eastern side of the 
Queen Charlotte Islands (collections s-x). These popula- 
tions have similar allelic frequencies, which suggests that 
they may have descended from the same gene pool in more 
recent times. During the last glaciation, the shoreline here was 
lower because of lower ocean levels, and the configura- 
tion of the eastern side of Graham Island would have been 
greatly different from today. The present shallow passage 
between the northern half of the Queen Charlotte Islands 
and the mainland would have been land or ice, which would 
have blocked fish movement along the eastern side sf the 
islands. The churn salmon on the inner coast probably sur- 
vived as a smaller group, limited to the southeastern end 
of Moresby Island, and may have repopulated streams on 
the northeastern side of the Queen Charlotte Islands when sea 
levels rose as the glaciers retreated. Additional samples 
from the Queen Charlotte Islands, particularly the outer 
coast, may provide greater resolution of population struc- 
ture relative to past glaciation and additional information 
about the size and nature of the refugium. 

The Prince of Wales Island populatisns also exhibit het- 
erogeneity, but less than the Queen Charlotte Islands popu- 
lations. Information about past glaciation in this area is lim- 
ited, but local areas of the outer coast of southeast Alaska 
may have been ice free during the late Wisconsin (Mann 
1986; J. Baichtd, U.S. Forest Service, Ketchikan, AK 99901, 
personal communication). Perhaps part of the Prince of Wales 
Island area also sewed as a separate refuge during the height 
of this perid.  This could explain the large difference between 
these two regions. The Prince of Wales Island area was cov- 
ered with ice more recently than the Queen Charlotte Islands 
area; repopulation of this region in more recent times would 
account for its greater homogeneity than the Queen Charlotte 
Islands area. Future study of northern southeast Alaska pop- 
ulations, particularly western Baranof Island, may provide 
further clues about the postglacial dispersal and possible 
refugia patterns along this coast. 

Allozyme data m now available for much of the geogra- 
phic distribution of chum salmon. Analysis of this baseline 
may reveal how postglacial dispersal resulted in the present 
distribution. Chum salmon probably survived in more than 
one unglaciated area (McPhail and Lindsey 197Q), but only 
now is information available that allows us to infer patterns 
of colonization. It will be interesting to see whether the allele 
frequencies of chum salmon populations in southeast Alaska 
and northern British Columbia are more similar to those of 
populations from the Bering refuge (e.g., Yukon fiver, either 
via the marine environment around the Alaska Peninsula 
and Gulf of Alaska, or reverse flow of the Yukon River 
headwaters into southeast Alaska) or to those of popula- 
tions from the Pacific refuge in Washington and Oregon. 

The geographic basis for heterogeneity among regions is 
confounded in part by spawning-time differences. For e x m -  
ple, the Mnce  of Wales Island and Queen Charlotte Islands 
chum salmon populations spawn in the fall, whereas the 
mainland populations of both southeast Alaska and northern 
British Columbia spawn mainly in the summer (Pacific 
Salmon Commission 1987). The summer runs are more pro- 
tracted, and their timing may overlap slightly with that of the 

fall runs. Also, more southerly populations tend to spawn 
later. 

Although the gene diversity values reported here cannot be 
compared directly with those of other studies because the 
loci included in different studies are not the s m e ,  the values 
for chum salmon populations from central southeast Alaska 
to central British Columbia are similar to those reported 
elsewhere (Okazaki 1982; Beacham et al. 1985, 1987; Wllmot 
et al. 1994). 

National and international interest exists for using genetic 
information to estimate stock contributions in mixed-stock 
fisheries. Our genetic data can now be used in simulations 
to  determine how accurately and precisely the allelic 
frequency differences can distinguish stock composition in 
a mixture. If our data can be used to estimate stock com- 
position successfully, as has been done for chum fisheries in 
southern British Columbia and Washington (Beacham et al. 
1987; S. Phelps, Washington Department of Fisheries, 
P.O. Box 43 15 1, Olympia, WA 98504, personal communi- 
cation; L. Hop Wo, Canada Department of Fisheries and 
Oceans, 3225 Stephenson Point Woad, Nanaimo, BC, 
V9T 1K3, personal communication) it should be useful for 
management of mixed-stock chum salmon fisheries within 
Southeast Alaska and those fisheries near the southeast 
Alaska - British Columbia border. 
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Yellow-cedar: climate change and
natural history at odds

Aslow race is unfolding on the British Columbian and
southeast Alaskan coast. The race involves Alaska

yellow-cedar (Callitropsis nootkatensis), an ecologically, cul-
turally, and economically important tree species that is
uniquely susceptible to climate change due to its natural his-
tory and ecological strategies. In the southern and coastal
portions of its range, yellow-cedar is dying rapidly due to a
warming climate; massive cedar mortality (observed in an
area > 200 000 ha; Figure 1) has occurred and continues to
occur. At the same time, on the edge of its northern range,
this species is slowly expanding into suitable habitat and
more favorable climes, with no major barriers to northern
expansion immediately in sight. As the climate continues to
warm, the forest as a whole could look very different,
depending on how this race between southern range con-
traction and northern range expansion proceeds.

Yellow-cedar is a member of the cypress family
(Cupressaceae), an ancient group that contains the tallest
(coast redwood), largest (sequoia), and second oldest
(Alerce) trees on the planet. Extant members are found in
a variety of habitats on every continent except Antarctica
(with likely fossil evidence there). Yellow-cedar apparently
speciated relatively late, splitting from the junipers 50–75
million years ago, then dispersing to North America from
Asia (Mao et al. 2012). It is one of the slowest growing
conifers in the Pacific Northwest, and most at home in
sparsely treed, boggy sites (known as muskegs) with poorly
drained soils and little competition for light. Yellow-cedar
invests a substantial amount of energy into defensive
(including antifungal) compounds, giving it surprising
durability despite the extremely wet, nearly saturated con-
ditions where it grows – characteristics that preclude the
occurrence of most other tree species. The wood has been
used for millennia by Alaskan and British Columbian
Native peoples, as building material and to make canoes,
and is still prized for outdoor furniture and framing. Fallen
limbs and whole trees retain their distinctive chemistry for
decades after death, producing unusually long-lasting
debris on the wet forest floor (Kelsey et al. 2005).

Specialization in muskegs and other poorly drained soils
is the key to yellow-cedar’s success. Nitrogen (N) limita-
tion is common throughout the temperate zones, and is
exacerbated further by wet soils. Like most of the
Cupressaceae, yellow-cedar preferentially takes up nitrate
(NO3

–), which is produced in the shallow, unsaturated
upper few centimeters of the soil profile (Krajina et al.
1973); however, internal electrochemical charges associ-
ated with this type of nutrient uptake must be balanced in
some fashion. One way to achieve this balance is to take
in calcium (Ca2

+) – yellow-cedar accumulates this nutri-
ent far above its metabolic needs, after which the calcium

is transported to the foliage and, ultimately, into the upper
layers of soil as detritus from “foliage rain”. This results in an
advantageous, self-promoting positive feedback as increased
soil pH (from the increased calcium concentration) pro-
motes nitrification, increasing N availability in the shallow
upper portions of these slowly cycling soils (D’Amore et al.
2009). A second pulse of nitrification occurs briefly in the
spring, as microbial cells in the soil burst during rapid
freeze–thaw cycles. The ability to take advantage of this
surge in available N requires an aggressive, but potentially
risky, growth strategy. Yellow-cedar becomes photosyntheti-
cally active earlier in the spring than the other tree species
in the region, an opportunistic response to this temporally
limited, shallow N pool (D’Amore et al. 2009). During
these times, yellow-cedar remains photosynthetically active
at low air temperatures, even slightly below freezing
(Schaberg et al. 2011). Overall, these strategies are well-
suited for cool, wet, N-limited landscapes.

Unfortunately, specialization may result in dependency
on a narrow range of environmental conditions, and vul-
nerability when those conditions change. In the case of
yellow-cedar, both shallow rooting (due to water-logged
soils and the need to exploit shallow N sources) and physi-
ological adaptations for early-spring growth expose trees to
potential freezing injury should soil temperatures dip too
low (Schaberg et al. 2011). This isn’t a problem if there is
an ample snowpack that lingers late into spring, as the area
beneath the snow is buffered from cold air temperatures
until long after the threat of a deep freeze is past (inciden-
tally, late snowpack also protects seedlings from Sitka and
Columbian black-tailed deer [Odocoileus hemionus sitkensis
and O h columbianus], which appear to target cedar for win-
ter browse). As average temperatures have risen following
the Little Ice Age (which ended during the mid-19th cen-
tury CE), and more rapidly with anthropogenic atmos-
pheric carbon dioxide accumulation, rain has replaced
snow throughout much of the year, reducing that insulat-
ing blanket of snow in late spring (Hennon et al. 2012).
Consequently, yellow-cedars are out of sync with their
temperature environment, and their roots – shallow and
physiologically active – become exposed to spring freezing
events (when they do succeed in better drained soils, it is
because their roots are deeper). It doesn’t take much to
cause root mortality; soil temperatures of –5˚C are low
enough. If a sufficient number of roots are killed in one
year, or over a few successive years, the entire tree dies.
Because of this, wide swaths of dead cedars extend across
southeast Alaska and into neighboring British Columbia
(Figure 1a), with mortality rates higher than 70% in some
areas (Hennon et al. 2012).

Leave the heart of concentrated cedar mortality and
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travel a couple of hours northeast
by float plane, or a bit longer by
boat, and the situation looks quite
different. Slightly colder average
temperatures translate into more
snow, and a snowpack that lingers
longer. The same spruce–hemlock
(Picea–Tsuga) forests dominate as
in the south, with muskegs inter-
spersed wherever the slope evens
out or bedrock cups runoff into
wet pockets. Yet yellow-cedar is
rarely seen here, and most people
don’t even know it’s there. It’s not
entirely absent – small, isolated
groups are scattered about, seem-
ingly at random. Some spots have
upwards of 40 mature giants, oth-
ers five, and in one case, a lonely
cedar stands all by itself alongside
an old mining ditch (Figure 1b).
This is the leading edge of the
other part of the race, the race
into suitable habitat. These cedars
appear to be new arrivals at the
leading edge of an ongoing, slow
migration from beyond the south-
ern end of the Cordilleran Ice
Sheet during the Last Glacial Maximum, hypothesized
glacial refugia along the outer coast of southeast Alaska and
Queen Charlotte Islands (Carrara et al. 2007), or both.

Yellow-cedar is again suffering because of its biology,
however; a number of factors combine to keep its migra-
tion at a near-glacial pace. Only about one-quarter of its
seeds are viable, and they tend to be heavy; this likely
enables them to establish on thicker organic soils, but also
limits their estimated dispersal distance to under 120 m
(Burns and Honkala 1990). In an archipelago environ-
ment where muskegs, although plentiful, are scattered,
dispersal is a slow and jerky affair. Chance long-distance
dispersal, when it occurs, is probably a product of strong
fall and winter winds from the south, concurrent with the
release of viable seed crops. Some of these seeds may make
it to muskeg sites, establishing a new population, and
pushing the range edge that much farther. Layering (asex-
ual reproduction) is fairly common in muskegs, and this
may serve to fill in a stand after a successful long-distance
dispersal event, though slowly (Hennon et al. 2012).
Forest blowdown may also provide germination sites,
allowing for the occasional establishment of yellow-cedar
in drier upland locations. We know relatively little about
yellow-cedar’s spread; for instance, how do these pioneers
interact with preexisting plant communities? Many ques-
tions remain regarding dispersal and establishment along
the leading range edge, which are key in predicting the
ultimate impacts of climate change on the species.

Standing at that advancing edge today, though, things

look healthy. The scattered yellow-cedar populations
appear to be new and growing – there are few dead indi-
viduals, and ample regeneration. But climate models
make it clear that the current snowpacks that maintain
favorable environmental conditions are quickly diminish-
ing (Shanley et al. 2015). Topography will offer some
respite, as sheltered and high-elevation areas will retain
snow, and for now well-drained soils appear to protect
cedar from the cold. Nonetheless, available habitat will
certainly be drastically reduced. This is where humans are
considering joining the race, potentially implementing
policies of assisted migration and conserving yellow-cedar
in safe sites remaining across its range, such as high-eleva-
tion locations or pockets where snow lingers due to cold
air drainage. Experimental plantings by the US Forest
Service near the northern range edge grow well, and land
managers are considering further aiding this species in its
slow march north. For now, at least, the race is on.
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Figure 1. Yellow-cedar (Callitropsis nootkatensis) decline/expansion and map of general
region. (a) Hillside near Sitka, Alaska, dominated by dead and dying yellow-cedar (with some
residual spruce [Picea]) from freezing mortality as a result of shallow rooting and low
snowpack. (b) On the other side of the species’ climatic range, range-edge populations are
slowly spreading north. The “lonely cedar” growing near Douglas, Alaska, is shown (coring
evidence indicates that the tree sprouted in the year 1891). No other individuals are known
within several kilometers. (c) A map of yellow-cedar distribution and decline in southeast
Alaska, with the picture locations (circles) and migration/decline advance (arrows).
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