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CBD-1 
Mounting evidence suggests that goshawk reproduction (Salafsky 2004, Salafsky et al. 2005) and 
survival (Wiens 2004) are related to total prey abundance.  In rare cases (Younk and Bechard 
1994), one or two prey species may be so abundant that goshawk reproduction and survival is 
supported by a less diverse (fewer species) suite of prey.  However, in most cases it appears that 
the prey abundance needed to support goshawk reproduction and survival is available only if 
there is a wide diversity of prey species.  A wide diversity of prey also likely protects goshawk 
reproduction and survival in years when the population of some prey species declines.  The 
MRNG fully recognized the importance of a diverse suite of prey for goshawk viability 
(Reynolds et al. 1992, p 12).   

The MRNG and 1996 amendment defined sets of desired forest conditions based on goshawk and 
their prey’s habitat relationships.  Some prey (e.g., rabbits, ground squirrels, grouse, band-tail 
pigeon; see Reynolds et al. 1992, Appendix 3) require openings.  Pre-settlement southwest 
ponderosa pine and mixed-conifer forests typically had many small openings around groups of 
trees.  Many of these openings have filled in with trees due to lack of fire.  The MRNG 
recommended restoring these openings (using active management such as tree removal and return 
of fire).  Restoring openings improves the health (growth and productivity) of trees within groups 
and restores the diversity of habitats for goshawks and their prey.  The MRNG recommended 
small group regenerating cuts (limited to a group of trees) to create a landscape-level balance 
among the six VSS classes.  At any time, these created openings should not exceed 10 percent of 
the total area supporting groups of trees.  Restoring small openings around grouped trees 
improves forest productivity by restoring the grass/forb/shrub habitats and decreasing competition 
among the trees.  Improved forest productivity benefits the entire goshawk food web (Reynolds et 
al. 1992).   

CBD-2 
The “Draft Supplement to the Final Environmental Impact Statement” (DSFEIS) was prepared in 
accordance with the opinion set forth by the Ninth Circuit Court.  The summary of the DSFEIS 
states, “The Forest Service, Southwestern Region, is preparing a ‘Supplement to the Final 
Environmental Impact Statement (FEIS) for Amendment of Forest Plans in Arizona and New 
Mexico’ to disclose, review, and assess scientific arguments challenging the Agency’s conclusions 
over the northern goshawk’s habitat preferences” (USDA-FS 2004). 

The summary continues to define its scope by stating “The Supplement to the FEIS is being 
prepared in accordance with an opinion filed November 18, 2003, by the Ninth Circuit Court of 
Appeals (CV-00-01711-RCB) which held that the FEIS failed to disclose responsible scientific 
opposition that was addressed in the project record.  This supplement to the FEIS will address the 
issue of scientific arguments over the northern goshawk’s habitat preference and update the 
“FEIS for Amendment of National Forest Management Plans in the Southwestern Region” 
(USDA-FS 2004).  The scope of the DSFEIS was purposely defined to respond to the court’s 
opinion, and does so. 

CBD-3 
The Forest Service has conducted research to determine whether goshawk populations are stable 
or not (e.g., Kaibab NF, Klamath NF, San Juan/Rio Grande NF, Tongass NF).  None of this 
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research has yet clearly demonstrated what kind of habitat is best for sustaining goshawk 
populations.  However, this is the principal objective of a 14-year study of the goshawk 
population on the Kaibab Plateau, an objective that has proven to be a very complex problem 
because goshawk populations are affected not only by the availability of forest habitats but also 
by the availability of food.  Each species of goshawk prey is, in turn, affected by the abundance 
of their habitats, the quality of which varies according to drought versus wet periods (Salafsky 
2004).  Most goshawk studies have been short term (< 10 years).  Short-term studies of 
management effects on goshawks cannot detect the full range of variation in goshawk vital rates 
nor tease-out how management affects the complex interactions among the various factors that 
limit goshawk population’s such as vegetation structure, food, predators, competitors, weather, 
and disease (Reynolds et al., in press b).   

The goshawk is considered a “habitat generalist” because it occupies, nests, and survives in many 
forest and woodland habitats.  In contrast, “habitat specialists” (e.g., pygmy nuthatch, Abert’s 
squirrel in ponderosa pine forests) occupy one or a few types of habitat only.  The goshawk 
occurs and breeds in nearly all of the many North American forest and woodland types, forages in 
deep forests and woodlands, but also forages along opening edges, and into openings (Squires and 
Reynolds 1997, Reynolds et al., in press b).  This wide diversity of habitats appears a great deal to 
be related to where goshawks hunt for food; while many goshawk prey occur in mature and old 
forests, others occur in younger forests and forest openings.  In canopied forest types (aspen, 
ponderosa pine, Douglas-fir, spruce-fir), a certain structure of vegetation is more suitable than 
others for goshawk foraging.  This structure includes subcanopy space and abundant tree hunting 
perches, characteristics found more often in mid-aged to old forests.  This structure is important 
to goshawks because in canopied forests, it is in the subcanopy space where they nest and hunt.   

Goshawks occupying canopied forests may be considered vegetation structure specialists; 
however, even in canopied forests, goshawks hunt edges and into openings (Reynolds et al. in 
press b).  Thus, the descriptor “structural specialist” does not always fit.  Nonetheless, the MRNG 
suggested that, within canopied forests, as much of a landscape as can be sustained should be in 
mid-aged (VSS 4) to old forest (VSS 6).  This amounts to about 60 percent of the forested 
landscape with the desired vegetation structure (Reynolds et al. 1992).   

Finally, a review of goshawk literature (Reynolds et al. in press b) clearly demonstrated that 
goshawks occupy, nest, and survive in managed forests. 

CBD-4 
The Council on Environmental Quality (CEQ) regulations at 40 CFR 1502.9(b) state: “Final 
environmental impact statements shall respond to comments as required in Part 1503 of this 
chapter. The Agency shall discuss at appropriate points in the final statement any responsible 
opposing view which was not adequately discussed in the draft statement and shall indicate the 
Agency’s response to the issues raised.”   

In addition, the CEQ regulations state at 40 CFR 1502.2(c): “Environmental impact statements 
shall be kept concise and shall be no longer than absolutely necessary to comply with NEPA and 
with these regulations.” 

In keeping with the intent of the CEQ regulations, the Agency has reviewed and assessed 
scientific literature, including opposing scientific views, in a clear and concise format.  The 
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Agency has kept with the Court’s opinion in that it “disclose responsible opposing scientific 
opinion and indicates its response in the text of the final statement itself.” 

CBD-5 
As stated in response CBD-2, the Agency has prepared a supplement to the FEIS that is in 
accordance with the opinion set forth by the Ninth Circuit Court’s November 18, 2003, opinion.  
In doing so the Agency has reviewed and assessed, within the body of a supplemental FEIS, 
current scientific materials that weigh any number of issues surrounding the current state of 
northern goshawk and its habitat requirements.   

Having reviewed and assessed in excess of 450 northern goshawk related literature citations, the 
Agency has met the requirements of 40 CFR 1502.22 to provide “a summary of existing credible 
scientific evidence which is relevant to evaluating the reasonably foreseeable significant adverse 
impacts on the human environment.”   

CBD-6 
Regional tree data from ponderosa pine stands does not support the contention that trees less than 
12" are “in short supply” and that trees over 16" are “rare.”  Even the statement that trees greater 
than 24" have “vanished” from many areas of the Southwest is not supported by the facts (refer to 
following graph). 

A comparison between 1999 regional forest inventory and analysis data and historic regional 
stand data (Woolsey 1911) dating back to the early 1900s indicates that there are excesses above 
historic ranges in all size classes region-wide up to the 23-24.9" size class (refer to following 
graph).  There exists a slight deficit from historic levels in the 23-24.9" class, but excesses above 
historic levels exist above 25".  The slight deficit below historic levels in the 23-24.9" class is less 
than .3 trees per acre, or a tree every 3 acres.   

Establishment of a stand-specific diameter cap may ensure the retention of larger trees at the 
stand level, provided the diameter cap was based upon tree data from that stand.  However, 
establishing a region-wide diameter cap: (1) fails to consider the unique set of biological and 
social issues associated with stand-level treatments; (2) would severely limit the Agency’s ability 
to achieve site-specific management objectives; (3) fails to consider region-wide data that show 
no real deficit in the number of large trees over historic levels; and (4) fails to recognize thinning 
treatments that emphasize thinning-from-below will not result in a decrease in the number of 
large trees on the landscape over time.  It is on this basis that the Agency concludes that such an 
alternative is not reasonable and feasible. 
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CBD-7 
As stated in response CBD-2, the Agency has prepared a supplement to the FEIS which is in 
accordance with the opinion set forth by the Ninth Circuit Court’s November 18, 2003, opinion.  
In doing so the Agency has reviewed and assessed, within the body of a supplement to the FEIS, 
current scientific materials that weigh any number of issues surrounding the current state of 
northern goshawk and its habitat requirements.  The supplement to the FEIS does not propose to 
adjust or alter the standards and guidelines currently in place and incorporated into each national 
forest plan (Alternative G) or the standards proposed under any of the other alternatives analyzed 
and displayed in Appendix E of the original EIS.   

CBD-8 
The development of the Goshawk standards and guidelines took several years of research and 
work by a scientific committee composed of notable scientists involved in goshawk population 
and habitat research.  This work incorporated literally hundreds of research papers into the 
development of the goshawk guidelines.  The research and the guidelines themselves are based on 
sound research, best available science, and extensive forest stand modeling.  Statements 
questioning the efficacy of the goshawk guidelines are unwarranted without substantive 
documentation to support such statements. 
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CBD-9 
Many studies of habitats used by foraging goshawks show that goshawks use a variety of habitat 
types, forest ages, including edge, riparian, and openings, and that goshawk hunting is not limited 
to old-growth forests (see DSFEIS, Appendix I).  None of these studies unequivocally showed 
that goshawks would be harmed by the desired forest conditions described in the MRNG.  In fact, 
growing trees long enough to restore mature and old forests, as specified in the MRNG, is 
predicted to benefit goshawks (see response to CBD-3).  The desired forest conditions identified 
in the MRNG (i.e., groups of trees, interspersion of different-aged groups of trees (VSS), and 
openings) are, in fact, characteristics that resulted from pre-settlement natural disturbances 
(mostly fire) and tree establishment and growth processes (Pearson 1950 p 121, Reynolds et al. in 
press a). 

CBD-10 
All goshawk studies cited in Table 1 (p. 8, CBD) show that they used forests with less than 53 
percent canopy closure.  This level of canopy closure is representative of open forests, suggesting 
that goshawks can in fact occupy, survive, and breed in open forests.  While most of the studies 
cited were conducted in ponderosa pine, goshawks in some of the studies used pinyon-juniper 
woodlands (Stephens 2001, Drennen and Beier 2003), a vegetation type characterized by open 
conditions (widely spaced trees) with relatively short trees and little or no subcanopy space.  
Goshawk hunting in these woodlands was, therefore, likely limited to the openings between trees.  

CBD-11 
“Opportunistic behavior” as used in the MRNG was not defined as “using habitats according to 
their availability” (see CBD p. 10).  Rather, opportunistic behavior was defined operationally as 
the range-wide use of a wide variety (forests, shrublands, tundra) of habitats by nesting and 
wintering goshawks (see Reynolds et al. in press b).  

CBD-12 
The MRNG described the landscape mixes of habitats (using VSS as a classification system) for 
goshawks and many of their prey species.  The desired openings are mostly small (< 1 acre; see 
Reynolds et al. in press a), and the groups of mature and old forests (VSS 5 and 6) have canopy 
cover greater than 40 percent (in VSS 5 and 6, the desired interlocking nature of the tree crowns 
will provide essentially closed canopies).  The small openings around groups of trees resemble 
the pre-settlement forest conditions, which, as shown in the MRNG, benefit the goshawk and its 
prey species.  In presettlement forests, these habitat conditions were created and maintained by 
natural disturbances (mostly low intensity fire).  Currently, these conditions have been lost by 
management that included large area, intensive tree cutting (e.g., seed-tree, shelterwood) and fire 
suppression.  As a result, much of the natural habitat diversity found in presettlement forests has 
been lost, including old trees and openings.  The desired forest conditions described in the 
MRNG require a restoration of the natural habitat diversity, which is likely to be restored only by 
active forest management (restoration of fire, mechanical treatments that mimic the effects of 
fire).  The small openings between tree groups fragment forests no more than the presettlement 
forests were naturally fragmented. 
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CBD-13 
In the Bright-Smith and Mannan (1994) study, 8 of the 11 goshawks with sufficient numbers of 
radio-telemetry relocations used the canopy closure categories in proportion to the occurrence of 
each category.  Six of the 11 goshawks used the edge category randomly.  Only 1 of the 11 
goshawks used the habitat diversity category non-randomly (Bright-Smith and Mannan 1994).  
This study, as well as the Hargis et al. (1994) and Good (1998) studies, showed a wide range of 
habitat use by individual breeding goshawks—some individuals use all canopy closure classes 
and some do not, some use edges and some do not, some use the full range of habitats within their 
home range and some do not.   

What were not determined in these studies were the reasons why each goshawk used their 
habitats in the manner in which they did.  Goshawks feed on a wide variety of prey species 
(typically 10-30 species; Reynolds et al. in press a), and these prey occupy a diversity of habitats 
(from openings to old forests; see Reynolds et al. 1992).  It is not surprising, therefore, that 
hunting goshawks visit a wide range of habitats.  However, there are typically differences in 
dietary preference among individuals in a raptor population, and, as well, differences in the 
habitat compositions on each goshawk territory.  These differences alone could result in the 
variation of habitats used by the individual goshawks noted above. 

Salafsky (2004) showed that food is critically important for reproduction in goshawks; without 
sufficient food, goshawks do not lay eggs.  Salafsky (2004) also showed that it was the combined 
abundance of all prey species (total prey abundance) that was important for reproduction, 
especially during years when the abundance of one or more prey species was low—no single prey 
species was abundant enough to support reproduction in goshawk.  Habitat quality for goshawks 
is, then, likely tied to the availability of a diversity of habitat and associated prey species.   

The MRNG (Reynolds et al. 1992) and Reynolds et al. (1996) suggest that the desired diversity of 
habitats for a forest type be based on the natural range of variability of each forest type occupied 
by goshawks.  It was reasoned that this natural diversity of habitats would be more likely to 
support viable goshawk populations (through both wet and drought years) than forests lacking 
diversity.  Implementation of the MRNG restores the natural variation in habitat diversity lost or 
reduced in past management.  This includes a restoration of mature and old forest age classes and 
the small openings between groups of trees that have been filled in by trees since fire suppression.  
Landscapes restored in this manner will resemble the forest conditions that persisted for many 
thousands of years and to which native goshawk prey species have adapted.   

CBD-14 
The MRNG and the 1996 amendment recommend a minimum canopy cover of 40 to 60 percent 
in post fledging areas and 40 percent in foraging areas in mature and old forest vegetative 
structural stages (VSS) in ponderosa pine forests (recommended canopy cover is higher in mixed-
conifer and spruce-fir forests).  The MRNG also recommend that trees in VSS 4, 5, and 6 (both 
post-fledging areas and foraging areas) have interlocking crowns.  Interlocking crowns in the tree 
groups, in effect, will afford > 60 percent canopy cover.  Managing to a minimum of 40 percent 
will not reduce a stand or forest to an average of 40 percent unless all the forest is exactly at 40 
percent. 
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CBD-15 
The specific logging treatment effects on goshawk occupancy and reproduction that were 
investigated by Crocker-Bedford (1990) and Ward et al. (1992) were, for the most part, the 
removal of most large trees in large areas (20-50 acres).  Nothing resembling this kind of past 
forest treatment occurs during implementation of the MRNG.  In fact, implementing the MRNG 
and the amendment will restore these harvested areas to forest conditions that occurred before 
they were cut—prime habitat for goshawks and their prey species.  The same is true for the 
LaSorte et al. (2004) study, also conducted on the Kaibab Plateau.  The Finn et al. (2002 a,b) and 
Patla (1997) studies were conducted in considerable different, non-Southwest, forest types.    

CBD-16 
Management prescriptions in the MRNG and the 1996 amendment were intended to restore the 
natural pattern of Southwestern conifer forests—a pattern that has been greatly changed by past 
even-aged forest management prescriptions (e.g., seed-tree, shelter wood, overstory removal 
harvests) and other management (e.g., fire suppression).  Forest management prescriptions 
typically created large (e.g., >30 acres) openings by removing the large tree components, which 
reduced the abundance of some important goshawk prey species (Reynolds et al. 1992).   

Both the desired forest conditions described in the MRNG and the natural pattern in Southwest 
conifer forests are comprised of small groups of similarly-aged trees with interlocking crowns 
(Reynolds et al. 1992).  The interlocking nature of the tree crowns allows for a very high level of 
canopy cover (>60 percent) within the older ages classes (VSS 5 and 6).  Each group of trees is 
surrounded by a small opening, which allows the spread of tree roots into the open areas where 
there is little competition.  Reduced competition allows for more rapid growth of trees and earlier 
attainment of the large tree forest age class (VSS 6).  Small openings and older forests (VSS 1 
and VSS 4-6) are conditions that improve goshawk prey populations and a goshawk’s 
accessibility to prey (Reynolds et al. 1992, Reynolds et al. in press a, b).   

The MRNG also recommended a high level of interspersion of tree groups of different ages 
(VSS) to benefit several prey species.  Thus, the desired conditions consist of all forest age 
classes (VSS) in close proximity, a condition also often occurring in natural (presettlement) 
forests (Pearson 1950). 

Much of the North Kaibab Ranger District has been managed (from approximately 1960-1991) 
with seed-tree, shelter wood, and overstory removal harvests.  As a result, much of the district has 
many areas with few large trees.  These were the conditions that prevailed during studies on the 
North Kaibab Ranger District by Crocker-Bedford and Chaney (1988), Crocker-Bedford (1990), 
Ward et al. (1992), and LaSorte et al. (2004).  The management prescriptions in the amendment 
are intended to restore the natural all-age forests that existed on these areas before harvests, thus 
improving habitats of all plants and animals in the goshawk food web. 

CBD-17 
In 14 years of intensive surveys for nesting goshawks on the 1,730 km2 Kaibab Plateau (North 
Kaibab Ranger District and the Grand Canyon National Park-North Rim), Reynolds and Joy (in 
press) and Reynolds et al. (2005) estimated (based on 107 and 121 known nesting territories, 
respectively) that the potential maximum numbers of territories was 145 and 150.  These 
estimates result in one nesting territory per 1,192 ha and one territory per 1,153 ha, respectively—
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very close to the Crocker-Bedford and Chaney (1988) estimate (1.1 pairs/1,000 ha).  Nearly all of 
the North Kaibab Ranger District had been harvested (single tree harvests before the 1960s; 
clearcut, seed tree, shelter wood, and overstory removal after the mid-1960s; Burnett 1991) prior 
to all the above studies.   

However, the Grand Canyon National Park had not been tree harvested and the estimated density 
of goshawk territories there was not significantly different from the density of territories on the 
North Kaibab Ranger District (Reynolds et al. 2005).  Thus, the supposition that nesting 
territories and breeding goshawks occur at higher densities in unlogged areas is not always 
supported. 

CBD-18 
Reynolds et al. (2005) report the difficulty of finding and monitoring breeding goshawks 
determined during 12 years of intensive mark-recapture study of nesting goshawks on 121 
territories.  This difficulty stems from their elusive behavior, their complex forest habitats, and 
their annual frequent use of many widely-dispersed alternate nests within their breeding 
territories.  Because not all goshawks breed every year (only breeding goshawks can be detected 
with reliability), as many as 8 years of repeated searching is needed to unequivocally classify 
areas as “unoccupied” by territorial breeding goshawks (Reynolds et al. 2005).   

Further, alternate nests of goshawks can be more than 1.5 miles apart and between 55-76 percent 
of goshawks laying eggs in a year moved to an alternate nest (Reynolds et al. 2005), making the 
monitoring of goshawk reproduction and other vital rates difficult.  A review of the goshawk 
literature makes it apparent that few studies of breeding goshawks have been conducted with the 
necessary sampling effort to make reasonable comparisons with the densities and vital rates 
reported on the Kaibab Plateau (Reynolds and Joy in press, Reynolds et al. 2005).   

CBD-19 
As discussed above, Southwestern forests have been greatly changed by past forest management.  
Implementation of the 1996 amendment and the MRNG will restore the changed forests, 
benefiting the goshawk and members (plant and animal species) in its food web (see Salafsky 
2004 for the importance of prey abundance in goshawk reproduction).  Once the desired forest 
conditions are attained (which may take decades depending on differences between existing and 
desired conditions), 40 percent of landscapes will consist of mature and old trees with canopy 
cover exceeding 40 percent (likely to be > 60 percent given the interlocking crown requirement) 
(Reynolds et al. 1992).  Not implementing the MRNG in these changed forests is more likely to 
be detrimental to goshawk viability (Reynolds et al. in press a). 

CBD-20 
The FSFEIS is being prepared to display, discuss and disclose scientific arguments and 
information which is in opposition to the findings in the original FEIS which are based on the 
MRNG (Reynolds et al. 1992).  Reynolds and Joy (1998) demonstrated goshawk productivity can 
vary widely by year, while nest or territory occupancy remains fairly stable.  Boyce et al. (2005), 
has demonstrated that much of the goshawk survey data, often used to show population trends is 
invalid, based on the number of attempts at locating nest sites.  
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National forests in the Southwestern Region have been monitoring northern goshawks for over 10 
years.  Beginning in 1991 a standardized protocol became available for conducting goshawk 
surveys.  This protocol included standard procedures for timing, intensity, and duration of 
goshawk surveys.  Data has been summarized for each national forest in the Southwestern Region 
beginning in 1991, and ending in the 2004 field season.  As reported in Reynolds et al. (2003), 
goshawk productivity on many national forests in the region was down during the drought.  The 
summarized information is reported by post family-fledgling area.  The post fledging area is 
described in the MRNG (Reynolds et al. 1992, p 13).  Currently all 11 national forests including 
44 ranger districts, in the Forest Service’s Southwestern Region have collected nesting 
information on the northern goshawk (See Appendix AM).   

CBD-21 
From 1985 to 2002, wildfires burned approximately 1,678,000 acres in the Southwestern Region.  
These acres include vegetation types comprised of alpine tundra, subalpine forest, mixed conifer 
forest, ponderosa pine forest, several woodland types, and mountain and desert grasslands.  Of the 
approximately 1.7 million acres burned, 6 percent burned at high intensity.  Implementing the 
MRNG (Reynolds et al. 1992) at the landscape level helps to reduce the risk of future wildfires, 
deter crown fires, and lessen the effect of wildfire by widening the canopy in foraging areas and 
protecting nesting territories. 

CBD-22 
The MRNG had a long-term planning horizon and recognized that forests are dynamic, changing 
through plant establishment, growth, death, succession, and natural and anthropogenic 
disturbances (Reynolds et al. 1992, Reynolds et al.).  An objective of the MRNG was to sustain 
goshawk and prey habitats in each goshawk breeding territory and, ultimately, in entire 
landscapes.  Because of the dynamic nature of forests, the MRNG recognized, while VSS 2 and 3 
were of little value to nesting and foraging goshawks, their presence was necessary for sustaining 
the very important VSS 5 and 6 within territories and landscapes.   

In other words, the MRNG found, a “balance of age classes” was necessary for sustaining the 
important VSS (1, 4, 5, and 6) through the long planning horizon.  The data and justification for 
the amounts of the different VSS in landscapes, and the number of years required for trees to 
grow through each VSS, are presented in Appendix 5, Tables 1-5 in Reynolds et al. (1992).  The 
mosaic of age classes was a desired condition based on among-age class needs of some important 
prey (e.g., Kaibab squirrel) (Reynolds et al., 1992) and was not “novel” when compared to the 
natural mosaic of age classes in presettlement Southwest ponderosa pine forests (see, Pearson 
1950, figure 38). 

Presettlement ponderosa pine forest landscapes typically contained many tree age classes but 
were visually dominated by the large diameter, mature and old trees.  Because the MRNG and 
1996 amendment restores the mature and old age classes as well as the interspersion of all VSS 
groups, the desired forest conditions closely resemble the natural old-growth ponderosa pine 
condition.  The natural mosaic of age classes that maintained old growth in presettlement 
landscapes is the same mosaic recommended in the MRNG and 1996 amendment to sustain older, 
productive forest ecosystems that support the goshawk and its prey.  
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CBD-23 
The contention that up to 60 to 80 percent of the landscape can exist as old growth and that pine 
forests in the Southwest were occupied by forests with large trees with relatively dense canopy 
and open understories (Covington and Moore 1994) and (Baison and Swetnam 1995) and (Fule et 
al. 1997) as referenced, depends upon the “scale” used to identify old-growth conditions.  Just 
because large trees may dominate a landscape does not mean that the area meets the definition of 
functioning old growth.  There is far more to functioning old growth than simply large trees. 

There seems to be at least four different spatial scales being considered by individuals when 
talking about old growth: (1) the individual tree scale; (2) the group scale (sub-stand size areas as 
recommended in MRNG); (3) the stand scale; and (4) the landscape scale (multiple stands or 
large blocks).  Unfortunately, when people discuss the merits of old growth, people are not 
always using the same scale. 

If old growth is defined as a single tree (tree scale), old growth can occupy far more than 40 
percent of the landscape.  Individual old trees (tree scale) can exist in most or all forested stands 
across the landscape.  The only place old trees might be deficit for some time would be in stand-
replacement fire areas or areas logged where all mature trees have been removed.  However, if 
“old growth” represents a defined forest area (group, stand, or large block), it is not possible to 
have 60 to 80 percent of the landscape as old-growth conditions on a sustainable basis.   

The goshawk VSS distribution (MRNG) is based on six VSS size classes with age/size classes 
ranging from seedlings to old, mature trees.  Each VSS or size class category spans 
approximately 40 years, assuming average tree growth rates in the Southwest.  When ponderosa 
pine stands were modeled (RMYIELD forest model) factoring typical size-age relations, average 
growth rates, and average tree longevity (Richard Bassett and others – Regional Office- USDA-
FS pre-1990), it was determined that there did exist a finite number of acres (group, stand, or 
block) or maximum percent of the landscape in old growth that could be supported by younger 
tree groups, stands, or blocks on a sustained basis.   

When landscapes were modeled that contained more than 20-40 percent (VSS 5 and 6) old 
growth, there had to be fewer acres of VSS 1-4.  The analysis showed that in the long term, any 
present day shortages of VSS 1-4 resulted in shortages of VSS 5 and 6 at some point in the future.  
This same finding applies when old growth is modeled at the tree scale.  Some minimum number 
of younger trees were needed to support an optimum number of older trees within a stand.  That 
number of younger trees must be larger than some optimum number of old trees because not all 
young trees survive until old age (the “inverse-J” distribution curve).  

An example involving ponderosa pine may help clarify.  For simplicity, assume that old growth 
equates to big, old trees, and that it requires that ponderosa pine trees reach 200 years of age 
before they take on old-growth tree characteristics. Based on data provided by such forest 
scientists as Pearson (1950) and Cooper (1960), assume average lifespan of ponderosa pine trees 
is ~250-300 years.  Based on these assumptions, nearly two-thirds of the trees or 66 percent of the 
area must consist of trees less than 200 years of age to support old-growth trees (200-300 years of 
age).  Furthermore, to sustain 33 percent of the individual trees or 33 percent of the area as old 
growth over time, the continual establishment of younger trees is critical.  Any reduction in 
regeneration in order to retain a larger percent of the trees or area in old growth will eventually 
result in a decline of old growth below the optimum 33 percent level.  The MRNG and 
amendment call for 40 percent of the landscape to be managed as VSS 5 and 6 with the other 60 
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percent of the areas to be distributed between the smaller size classes to support the continued 
existence of old growth over time. 

Whether your scale is a single tree (tree scale), an even-aged group (group scale), an even-aged 
stand (stand scale), or an even-aged block (landscape or multistand scale), one must start out with 
a larger number of young trees, or a larger or equal number of smaller tree groups, smaller tree 
stands, or smaller tree blocks to support a desired number of large, old trees or large-tree areas.  
Table 2 of the “Draft Supplement to the FEIS” (pg 11) lists 20 percent of the landscape in VSS 6 
(old growth) and another 20 percent in VSS 5 (mature forest) as a commonly agreed upon habitat 
component for the northern goshawk. The goshawk work by Austin (1993, p 42) also supports the 
20 percent minimum threshold amount of closed-mature/old-growth habitat.  

The difference between Alternative D and Alternative G (DSFEIS, pg. 32) is not over the total 
amount of old growth that can be sustained on the landscape, but whether old growth should be 
managed as large blocks (multiple stands) or managed as substand-size areas (VSS 5 and 6) as 
outlined in the MRNG (Reynolds et al. 1992).  

CBD-24 
See responses to CBD-22 and CBD-23 

CBD-25 
The FSFEIS is being prepared to display, discuss and disclose scientific arguments and 
information which is in opposition to the findings in the original FEIS which are based on the 
MRNG (Reynolds et al. 1992).  Reynolds and Joy (1998) demonstrated that goshawk productivity 
can vary widely by year, while nest or territory occupancy remains fairly stable.  The North 
Kaibab Ranger District has been implementing the MRNG for 8 years, harvesting an average of 
4,372 MBF per year over an average of 2,380 acres per year under the management guidelines.  
During this time, territory occupancy has remained stable (Reynolds and Joy, 1998). 
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