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EXECUTI VE SUMVARY

Current species Status: The Munt Gaham red squirrel (Taniasciurus

udsoni cus _orahanmensis) is restricted to the coniferous forest areas of the
Pl nal eno Mountains 1 n southeastern Arizona. Depending upon food resources
and possibly other factors, the population experiences large fluctuations.
The current” estinmated maxi num habitat capability is approximately 650
squirrels. During cone crop failures the estinmated adult popul ation has
been estinmated to drop below 150 squirrels. Species status is unknown.

The recovery priority is 9c.

Habitat Reauirenments and Limiting Factors: Both food resources and habitat
suitable for winter food caches are considered liniting. General habitat
requirenents include a mature forest with sufficient cone bearing trees to
provide a winter food supply. The habitat characteristics nost inportant
for M. Gaham red squirrel middens are foliage volune, canopy cover, |og
volune, and density of large snags. The middens are usually under a closed
canopy. The closed canopy provides the cool, moist forest floor and soil
needed to preserve cones and encourage nushroom growth. The closed canopy
provi des a system of interlocking branches for squirrel escape routes.
Suitable snags or cavities in live trees for M. Gaham red squirrel nests
near the cone storage areas may also be limting.

objective: To increase and stabilize the existing M. Gaham red squirrel
popul ation by protecting existing habitat and restoring degraded habitats.

criteria: Recovery criteria for the M. Gahamred squirrel have not been
det erm ned. Due to the very restricted geographic range and |ow

popul ations, the existing population nust first be increased and

stabilized. The recommended stabilization criteria is to provide

sufficient habitat to maintain a population of squirrels, never fluctuating
bel ow 300 adults, distributed throughout the Pinaleno Muntains.

Actions Needed for stabilization:
Protect and monitor existin Bopul ation and habitat.
Determine life history and habitat paraneters.
Recl ai m previously occupi ed habitat.
Integrate species and habitat protection actions for the Pinaleno
Mount ai ns.

BwWNE

COStsS (S000):

Year Need 1 Need 2 Need 3 Need 4 Tot al

1993 66. 6 140.0 62.0 71.1 340.7
1994 12.5 221.0 70.0 51.6 355.1
1995 12.5 199.0 55.0 38.3 304.8
1996 12.5 39.0 55.0 40. 3 146. 8
1997 12.5 39.0 55.0 38.3 144.8
1998 12.5 39.0 55.0 38.3 144.8
1999 12.5 39.0 55.0 38.3 144.8
2000 12.5 39.0 55.0 38.3 144.8
2001 12.5 39.0 55.0 38.3 144. 8
2002 12.5 39.0 55.0 38.3 144. 8
Total Cost

to Stabilize 179.1 833.0 572.0 432.1 2016. 2



Date of Recovery: Because the recovery requirenents are not totally known,
the date to recovery can not be estimated. At least 10 years will be
needed to stabilize the M. Graham red squirrel population and at |east 100
to 300 years will be needed to restore M. Gaham red squirrel habitat.
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. 1 NTRODUCTI ON

Red squirrels (Tam asciurus hudsonicus) inhabit boreal, mixed conifer, and
deci duous forests, ranging fromthe northeastern United States and Canada
westward across North Anerica to Al aska, and south through the Rocky
Mountain region into New Mexico and Arizona. In the southern part of its
range, the red squirrel is restricted to nontane forests. There are
twenty-five recogni zed subspecies (Hall 1981). This plan is for the M.
Grahamred squirrel (T. h. Q is), a subspecies that was listed as an
endangered species pursuant to the Endangered Species Act of 1973 (as
amended) on June 3, 1987 (52 FR 20997).

rusty to

f uf¥y

The red squirrel is a small, grayish-brown arboreal rodent with a l|J
S

n

t

yel I owi sh tinge along the back (Spicer et al. 1985). The tail i
and the ears are slightly tufted in winter (Spicer et al. 1985). |
surmer, a black lateral I'ine separates the upper parts fromthe white
underparts. The cheek teeth nunber 16 (P1/1, M3/3), are | ow crowned and
tuberculate, and the skull is rounded, wth the postorbital process present
(Hof fei ster 1986). The species ranges from 270-385 mm (10.8-15.4 in) in
total length, and from 92-158 mm (3.7-6.3 in) in tail length (GQurnell

1987). There are two recogni zed subspecies in Arizona (Figure 1).

Description

First described in 1894 by J. A Alen, the M. Gahamred squirrel type
specinen is from the Pinaleno Muntains, Gaham County, Arizona. Allen
(1894) designated it as a separate subspecies based on pelage differences
and its isolation for at least 10,000 years from other populations. The
M. Gahamred squirrel is slightly snaller than the Mgollon red squirrel
(Z. h. moaollonensis), the other red squirrel found in Arizona in body

neasurenments, including body, hind foot, and skull |ength (Hoffneister
1986). The skull is also nore narrow postorbitally than that of ZT. h.
moaol | onensi s. Hof f mei ster (1986) found no sexual " di morphismin

measurements of adult M. Gahamred squirrels. Based on neasurenents from
ten specinens, Hoffneister (1986) calcul ated an average total |ength of
331.5 nm (13.3 in), body length of 196.0 nm (7.8 in), and tail |ength of
135.5 mm (5.4 in). Average adult weight from nine specinmens was 236.4 ¢
(8.3 0z) (Froehlich 1990).

Al t hough Hof fneister (1986) thought the subspecies was not strongly
differentiated from the Mgollon red squirrel, the subspecies designation
was retained by both Hall %1981) and Hof fmeister (1986). Recent research
with both protein electrophoresis (Sullivan and Yates, in press) and

m tochondrial DNA (Riddle, Yates and Lee, in press) has provided data
which in conjunction wth norphol ogi cal and ecol ogical considerations, has
denonstrated that the M. Gahamred squirrel is a distinct population that
i kely deserves subspecific status.

Di stribution

Found in the southernnost portion of the species' range, the M. Gahamred
squirrel inhabits only the Pinaleno Muntains of G aham County,

sout heastern Arizona (Figure 1). Its entire range lies within the Safford
Ranger District of the Coronado National Forest, U.S. Forest Service
(USFS). The M. Gahamred squirrel resides in upper elevation mature to
old-growth associations in mixed conifer and spruce-fir associations above
approxi mately 2,425 m (8,000 ft). It may inhabit drainage bottoms where the
m xed conifer association reaches |ower elevations. Historically, the M.
Gaham red squirrel was common above 2,590 m (8,500 ft) but is currently
sel dom found below 2,804 m (9,200 ft) (Spicer et al. 1985, USDA, Forest
Service, unpubl. data). As recently as the 1960s, the species ranged



T. h. mogollonensis

T. h. grahamensis
e un

Figure 1. Range of the two subspecies of red squirrels in Arizona.



pOSSi bIY as far east as Turkey Flat and as far west as West Peak but
currently is found only as far west as Clark Peak. It is believed a |ocal
extinction occurred on West Peak, possibly due to a fire in the mid-19708
that both isolated the West Peak subpopulation fromthe rest of the range
and caused | osses to available habitat.

Currentlel, the highest densities of middens (cone debris piles used for

wi nter food caching) are inthe upper elevation Engel mann spruce (picea
engelmannii) and corkbark fir (Abies |asiocaroa var. arizonica)

assocl atlons. Lower densities of middens are found in mxed conifer stands

dom nated by Douglas-fir (Psuedotsuaa nenziesii), with white fir (Abies
concolor) and Mexican white pine (Pinus strobiforms) sub-dom nants and
ittle to no spruce. The transition between the two associations
occasionally contains red squirrel densities equal to those in the
spruce-fir associations [P. Youn?, University of Arizona (UA), unpubl.
data]. The spruce-fir is generally found at elevations above approximately
3,110 m (10,200 ft), although it extends |ower on north-facing slopes. The
transition varies widely in elevation depending upon aspect but generally
grades into mxed conifer associations with little to no Engel mann spruce
and/ or corkbark fir, at about 2,835 m(9,300 ft) elevation. M xed conifer
associations extend down to approximtely 2640 m (8000 ft) elevation.

The red squirrel is highly territorial (C. Smth 1968), and the concept of
one squirrel per midden is widely accepted and used for red squirrel
nmanagenent ﬁVahIe 1978). Cccasionally, conditions arise where nore than
one squirrel occupies a midden, or a squirrel uses morethan one midden
(Froehlich 1990), but these are |ikely exceptional cases and usually occur
only when food is extrenely abundant or rare.

In 1986 and 1987, agency and volunteer biologists participating in multi-
agencel cooperative midden surveys systematically surveyed 1,846 ha (4,614
ac or red squirrel middens in the Pinal enos (USDA, Forest Service 1988)
1(Fl gure 2). Black dots on this map indicate the |ocation of a midden.

hese surveys represented 21% of the estimated 9,083 ha (22,436 ac) of
potential red squirrel habitat (the entire forest above 2,425 m(8,000it]
elevation). The surveys were carried out in all vegetation associations
and habitat qualities, ranging from natural neadow areas through ol d-growth

forest stands.

A habitat analysis (USDA Forest Service 1988) determined that only 4,750 ha
(11,733 ac) of the 9,083 ha (22,435 ac) analyzed was suitable red squirrel
habitat. Surveys in pure ponderosa pine (Pinus ponderosa) stands did not

| ocate any red squirrel middens. Pure stands of ponderosa pine are

consi dered too open and dry to contain suitable midden | Ocations and were
listed as having no potential as red squirrel habitat. Densities of
middens were calculated for the various vegetation associations inhabited
by red squirrels. The amobunt of habitat was nultiplied by the midden
densities in each vegetation association for an estimted 444 total midden
areas on the nountain, both active (currently occupied) and inactive.
Habitat quality (excellent, good, fair, poor, and very poor) was then
ranked based on the midden density in each vegetation assoclation (USDA,
Forest Service unpublished data, Coronado National Forest files).

Habi tat capability was evaluated using a U S. Forest Service (USFS)
Habi tat Capability Mdel %HCM That conputer nodel produced an 1986
estimate of the existing habitat supporting up to 502 squirrels.

In 1990 and 1991, an additional 2,191 ha (5,412 ac) were intensively
searched by USFS biologists for red squirrel middens (Figure 2). As of
Cctober 1991, a total of 549 active, inactive and abandoned midden

| ocations have been found in the Pinal enos (usrs unpub. dat a? (Figure 2).
Active middens are those currently occupied by a red squirrel. Abandoned
middens are inactive middens where all or nmost of the cone scale debris
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that forms the midden has disappeared. Criteria to determ ne when a midden
should be renoved fromthe list will be identified during inplenmentation.
Renoval or addition of middens has an effect on popul ation estimtes. The
majority of red squirrel habitat (85%), in particular the nore mature
forested stands, has already been surveyed. Some additional middens are
likely to be found in the 15% of the habitat that is not yet surveyed.

Most of the remaining unsurveyed area consists ofeither disjunct stands of
upper elevation mature conifer associations, drainage bottons containing
pockets of mixed conifer associations, young regenerating stands, or areas
that are not currently suitable (e.g. clear cuts and fire areas that have
little to no regeneration). These areas have high future potential as red
squirrel habitat due to potential tree sgecies corrPosition and toloo%raphy.
Many stands that currently provide no habitat for the red squirrel have
gentle slopes, are adjacent to mxed conifer stands, and have high
potential for reforestation.

Based on updated habitat and midden information from 1991, the USFS
estimated current and future habitat capability for the Pinalenos using the
HCM. The estimate showed that under optimal conditions, the existing
habitat may support approximately 650 red squirrels (USFS unpub. data).

The HCM was al so used to determine future habitat capability on the

Pi nal enos for red squirrels, assuming natural forest succession. Assum ng
natural succession, with no catastrophic events, the nodel predicted that
in 200 years the habitat capability would increase to apProxi mat el y 900
squirrels. Silvicultural treatments (such as planting of artificially
created clearings, thinning, and understory renoval that might speed growth
of overstory trees and thus increase canopy cover) might increase the
habitat capability morequickly. In addition, natural succession wll also
increase the habitat capability. However, natural or human-caused .
catastrophes such as insect outbreaks, fires, and possible climatic shifts
due to global warming, nay alter and affect habitat.

In 1991, approximately one-half (268) of all known middens were | ocated
within the transition vegetation association (Table 1). The Engel mann
spruce and corkbark fir associations contain 37% (203) of the currently
known middens, |ocated within 18% of suitable red squirrel habitat. M xed
coni fer associations, including the associated transition association,
contain 63% (346) of red squirrel middens within 82% of suitable habitat.
The transition association may vary widely in elevation, depending upon
aspect and other factors. Total areas of thetransition and mixed conifer
vegetation associations have not been determned at this tine.

As of 1991, 7% (39) of the currently known active and inactive middens are
| ocated below 2,743 m (9,000 ft) elevation; 31% (171) are |ocated between
2743 m (9,001 ft) and 2,896 m (9,500 ft); 31%81 8) are located between
2,896 m (9,501 ft) and 3,048 m (10,000 ft); and 31% (171) of the known
middens are | ocated above3,048m (10,000 ft).

Typically, the sane midden will be used and reused in succeeding
generations of squirrels, so to somedegree, the use of middens becones
historical (Hatt 1943). However, the distribution and use of particular
middens by red squirrels is dynamic and not static. This could eventually
result in changes in the pattern of midden distribution over the nountain
range due to changes in the habitat, differences in local habitat quality,
and the behavior of the squirrels in recognition and re-occupancy of
previously used sites. Even during periods of good food supply, such as
1986 and 1990, sone recorded middens have renmined inactive (USDA USFS,
unpubl . data). Conversely, sone new midden Sites have been created.

Habitat Requirenents

Habitat suitability for the M. Gahamred squirrel depends on the ability
of the forest to produce reliable and adequate conifer cone crops for food
as well as microclimate condi ti ons suitable for storage of closed cones.



Teble 1. Vegetation association surrounding known Mt. Graham red squirrel midden locations, Pinaleno
Mountains, Graham County, Arizona, 1986 through 1991.°

Mixed Spruce-
Conifer Transition Firo t a |

Known Middens - Spring 1936

Number of Known Middens 9 80 118 207
(Distribution of Middens

by Vegetation Association) (4%) (39%) (57%) (100%)

Cunulative Hectares [Acres] Surveyed 1,151 ha [2,845 ac)
Known Middens - Spring 1990

Number o f Known Middens 21 124 145 290
(Distribution of Middens

by Vegetation Association) (T%) (43%) (50%) (100%)

Cunulative Hectares [Acres] Surveyed 1,867 ha [4,614 ac)
Known Niddens - Fall 1990

Number of Knom Middens 51 214 167 432
(Distribution of Middens

by Vegetation Association) €(12%) (49%) (39%) (100%)

Cunulative Hectares [Acres] Surveyed 3,047 ha (7,530 ac)
Known Middens - Fall 1991

Number o f Known Middens 78 268 203 549
(Distribution of Middens

by Vegetation Association) (14%) (49%) (37%) (100%)
Cumulative Hectares [Acres) Surveyed 4,058 ha [10,028 ac)

' New middens have been Located by systematic searches and by accident. As each midden is Located and
mapped, the vegetation association at and immediately surrounding the midden is classified, and the midden
is added to the current data base. The table shows the distribution of knownmiddens from 1986 through
1991, including all newly located middens found during systematic surveys in the summer of 1990 and 1991.
The U. S. Forest Service is currently developing criteria for removing middens from the data base once they
have been inactive for long periods of time, but no midden has been removed from the list at this time.



These conditions have been met in western red squirrel habitats by mature
to old-growmth stands that have closed canopies (Finley 1969, Vahle 1978,
Mannan and Smith 1991). C osed canopy forests may have increased fungal

f ood squIies. G her elements that increase the quality of habitat are
downed logs, snags and interlocking branch networks (Froehlich 1990, Mannan
and Smith 1991). These habitat characteristics provide red squirrels with
adequate food resources, perching, storage and nesting sites, runways that
allow cone retrieval inthe winter, and escape routes for avoidance of
predators (C. Smith 1968, Vahle 1978).

The Pinaleno peaks are at about 33° north latitude, the southernnost
latitude for both the red squirrel species and the spruce-fir association.
The range al so has the | owest dewpoint isohyte of red squirrel localities
(50°F mean dewpoi nt) (USDA, Forest Service 1988), which Is an indication of
| ow water vapor density in the atnosphere. Because of their southern
latitude, the Pinalenos experience the highest direct beam solar radiation
(insolation) of all 2. hudsonicus habitats (USDA, Forest Service 1988).

H gh solar radiation may restrict or elimnate red squirrel use of sone
vegetation types in the Pinalenos, such as the ponderosa pine belt, that
are known to be inhabited year-round in more northern latitudes (Ferner
1974). It may also increase the need for canopy closuresthat exceed 60%
(USDA, Forest Service 1988). M. Gaham red squirrels maybeparticularl
sel ective about midden placement in order to avoid the negative effects o
insolation (Froehlich 1990, Mannan and Smith 1991). Canopy closure from
the top and fromthe side appears to be acrucial el enent of habitat
selection for midden sites anong western subspecies of T. hudsonicus

(Hal vorson 1980, Vahle and Patton 1983, Warren 1986, Mannan and Smith

1991).
Veget ati on associations inhabited bythemt. Gaham red squirrel include
m xed conifer, transition, and spruce-fir. In the Pinalenos, unbroken

expanses of mature and ol d-growth spruce-fir, as well asold growth

Dougl as-fir interm xed with Engel mann spruce or corkbark fir _?tran5| tion),

8ppear to provide the besthabitat based on 1986-1991 survey information.
d-growth mixed conifer stands domi nated by Douglas-fir and white fir also

provide habitat, although selection for midden placenment maylinmt red

squirrel use of mxed conifer stands (Froehlich 1990).

Habitat use by M. Gaham red squirrels varies with associations on the
Pinal enos (Froehlich 1990). In the mxed conifer association, red
squirrels appeared to select for habitat features in midden placenent.

Di scrimnant function anal f/sis sel ected slope, aspect, nunber of downed

| ogs and the presence of l[arge snags (2 40 cm(16 in]) dianeter at breast
hei ght (dbh) near the midden as the nost ingortant features distinguishing
midden sites from random sites (Froehlich 1990). Canogy cover at midden

| ocations maybe greater than at random|ocations. Habitat selection my
play a major role in midden density variation anong habitat types.

Recent research has shown that M. Grahamred squirrel midden |ocations in
the spruce-fir and transition associations are found in patches wth
unusual |y dense foliage volumes and canopy cover (Mannan and Smith 1991).
Two hundred fifteen randomy sel ected middens and 201 randomy selecte
0.01 ha plots were classified by vegetation association and conpared for
forest characteristics (Table 2).

Canopy cover was >70% at 96% of all middens measured (Mannan and Snith
1991)." In addition, the mean foliage volume at 24% of spruce-fir middens
and 27% of transition middens was greater than the maxi mum foliage vol une
fromall randomlocations. Only 16% and 4%, respectively, had foliage
volunes less than the nean foliage volune at random sites within the

veget ati on associ ati ons (Mannan and Snith 1991). Di scrimnant function
anal ysis selected foliage volume, canopy closure at the center of each 0.01
ha plot, log volune, and density of |arge snags (>40cm,16 in dbh) to best
di stingui sh midden | ocati ons fromrandom | ocations in both associations
(Mannan and Smith 1991).

Mean age of dominant trees (based on increment cores taken at breast
hei ght) averaged at midden plots in the transition association was 183



Table 2. Average physical and vegetational characteristics of red squirrel middens (typical size of
midden = 0.031 ha, 0.078 ac) in spruce-fir and transition zone forests, Pinaleno Mountains, Arizona

(Mannan and Smith 1991).

Variable Spruce-fir midden sites Transition midden sites

Canopy Closure 85 85
2x%

Number of Snags 15 1.0

>60 cm (16") OBH

Number of douned Logs 8.6 8.0

40 cm (16") around

and 10 m (33’) Long

Number trees >40cm 3.3 4.1

(16") DBH

Number trees 21-40cm 13 12

(8"-16") DBH

Number trees <20cm 51 33

(8")DBH

Basal Area, m’/ha 67 74

(ft/ac) (293) (322)




years (Mannan and Smith 1991). Tree age at random plots in the spruce-fir
measured about the sane age as trees in spruce-fir midden plots, while
trees in midden plots in the transition zone were significantly ol der than
the mean age of trees in random sites (Mannan and Smith 1991)

The forest of the Pinal enos have been subjected to nodification, clearing,
opening, and fragmentation that has reduced suitable habitat acreage to
approxi mately 4,680 ha (11,700 ac) (USDA, Forest Service 1988). this
only 1,093 ha (2,700 ac) is currently considered good to excellent quality,
based on habitat score cards devel oped by the USFS (USFS, unpubl. data)

Red squirrels rely on particularly dense stands of conifers for midden
placement within the forest. Mannan and Snith (1991) predicted that

devel opments that open the forest canopy, remove large trees, or reduce
amounts of dead and downed wood will reduce the nunber of potential middens
for red squirrels in the Pinaleno Muntains.

Red squirrels in the Pinalenos are placing middens in stands with high
canopy cover, foliage volunme, and large anounts of dead and downed wood.

The sane characteristics are preferred in all vegetation associations. The
m xed conifer and transition zones also have higher nunbers of middens on
north and east facin sIoBgs than expected from random (Froehlich 1990,
Mannan and Smith 1991). nagenment of stands should include reforestation
and/or rehabilitation of old harvest, wldfire locations and fuel breaks to
increase the amount of habitat wth dense canopy cover and other ol d-growh
characteristics. This managenment should increase the habitat capability of
the Pinalenos and help ensure the continued existence of the red squirrel

Foods

Observations from the Pinal enos indicate the foods of the M. Gaham red
squirrel include: (1) conifer seeds from closed cones, (2? above- ground
and bel owground macro-fungi and rusts, (3) pollen (pistillate cones) and
cone buds, (4) cambium of conifer twigs, (5) bones, and (6) berries and
seeds from broadl eaf trees and shrubs.  Fledglings of birds, bird eggs,

m ce, young rabbits, carrion, bones, juniper berries, oak acorns, aspen
seeds and ash seeds have also been reported as food itens for other
subspecies of red squirrel (Warshall 1986). Each food is used seasonally:
pollen and buds in the spring; bones by females during lactation; fungi in
the spring and late sumer; and closed cones low in Iipids in the early
summer, and closed cones high in lipids are used for winter-tine storage
(C. Smith 1968).

Al'though not the only influence on popul ation size and conposition, the
closed cone seed crop seems to explain nore red squirrel demographics than
any other single variable (GQurnell 1987). For red squirrels in general, it
has been shown that conifer seed from stored closed cones likely influences
the length of the breeding season, nunber of adult females bearing two
litters, number of adult and yearling females that breed, |ongevity of
adults, dispersals, diet switches, and perhaps the nean, |ong-term density
of the population (M Smith 1968, Rusch and Reeder 1978, Gurnell 1983

Hal vorson 1986). Millar (1970) believes food availability also influences
pre-inplantation enbryo |osses.

In the Pinalenos, the red squirrel has been observed eating seeds and
storing cones from Engel mann spruce, white fir, Douglas-fir, corkbark fir,
and white pine. Probably due to microclimte considerations, the M.

G aham red squirrel use of ponderosa pine seeds or caching ponderosa pine
cones, is extrenely linited. Cone caching and consunption of such seeds has
been reported in nmore northerly latitudes (Hatt 1943, Finley 1969, Ferner
1974).  The nunber of mature seed trees needed to supply the red squirrels'
food needs on M. G aham have not been determned. A recent study of M.
G aham red squirrel food itens (MIler 1991) indicated that nutritiona

val ues of seeds from several conifer species in the Pinalenos vary both
seasonal |y and by tree species.



Vahl e (1978) noted the inportance of single old growh Douglas-fir trees in
home ranges of red squirrels in the Wite Muntains, Arizona but also
stated that at least nine to fourteen mature seed trees within a red
squirrel's home range (average .40 ha [1 acre]) ensured an adequate food
supply. |n general, large dom nant trees are the best cone producers. Red
squirrels usually concentrate their cone cutting for winter storage on the
fewtrees in a stand that are the best cone producers (Finley 1969).
Froehlich (1990) found that M. Gahamred squirrels tended to concentrate
foraging bouts on the few trees within a squirrel's home range (average
3.62 ha or[8.9 ac]). The mean dbh of these "forage trees" was
significantly larger than other adult trees of the same species within the
home range (Froehlich 1990). Mst of the "forage trees" were the dom nant
trees in the stands.

In the Pinalenos, observations at middens during USFS surveys indicate
Engel mann spruce and Douglas-fir are the mbst common species of trees

supplying food to the M. Gahamred squirrel. Douglas-fir, in general a
consi stent cone producer (Finley 1969), is inportant in the Pinalenos,
especially in areas where it co-exists with Engel mann spruce. It night be

increasingly inportant in years when the spruce cone crop fails (suchas
1987, 1988, and 1989), but Douglas-fir still produces adequate nunbers of
cones. Douglas-fir Is a nmore w despread species on Mt.Gaham but is more
often found in logged and broken habitats at |ower elevations where
mcroclimtes to support middens may not be as suitable as at higher

el evations. This may reduce its overall contribution to the food supply of
the red squirrel population.

C. Smith (1968) recorded T. hudsonicus in British Colunbia eating 42
different species of fungi, wth a preference for small false truffles. In
two exanples, Smith noted that mushroons and false truffles supplied more
thanhal f the squirrels' daily calories. Ferron and Prescott (1977)
observed red squirrels spending up to 20% of their time harvesting fungi in
season. By volune, fungi were 77% of red squirrels' diets in western
Oregon (Maser et al. 1978). M. Gahamred squirrels have been observed to
readily utilize fungi as food (Froehlich 1990). Mller (1991) recently
anal yzed the nutritional content of three above-ground species of nushroons
eat en b% M. Gahamred squirrels. Percent crude protein and percent
digestible protein was higher than'all conifer seeds except Engel nann
spruce in sumer (MIller 1991). C Smith (1968) found that truffle protein
content was also as high as sone conifer seed per unit weight. Mishroons
and truffles nay take less effort to eat than extracting seeds from cones.
Combined with information on nutritional values, this nmay explain in part
their relative inmportance in the diet.

In the Pinal enos, above-ground nmushroons appear during spring snowmelt and
after summer rains begin. Because of their exposed gills, these species
are better suited for drying and red squirrels have been observed
harvesting, drying and storing these species (G Froehlich, Coronado NF,
pers. comm.). Because of their anatomny, belowground truffles nust be
eaten as harvested. Fungal food resources are utilized according to
seasonal availability. Qbservations have confirmed nushroom harvesting and
storage in trees and middens of nmore than eight mushroom species (P.
Warshall, UA, G Froehlich, Coronado NF, pers. comm.).

Popul ati on Ecol ogy

Popul ati on ecology of the M. Gahamred squirrel is largely unknown.
Except a few anecdotal observations, little life history (litter size at
birth, age at first reproduction, birth rates, mortality rates, sex ratios)
is known. This section briefly reviews population studies of other
subspeci es of Tami asciurus and the present know edge of the M. Gaham red

squirrel popul ation.

10



Red squirrels breed generally from February through early April in nost
popul ations studied. ~ Nests can be in a tree hollow, a hollow snag, downed
log, or anong understory branches of a sheltered canopy. Nests may be
bu?lt in natural hollows or in abandoned cavities made by other animals,
such as woodpeckers, and enlarged by the squirrels. Snags are inportant in
the Pinalenos for cone storage as well as nest |ocation, both nest and
stored cones have been found in the samelogorsnag. Froehlich (1990)
found that m. Grahamred squirrels built 60% of their nests in snags, 18%
in hollows or cavities in live trees, and 18%in logs or underground. Only
4% of nests were of the bolus grass type built anong the branches of trees.
The fenmale has only one da)( of fertility during each breeding period

(F yger and Gates 1982). ndi vidual s of some popul ations have begun
breeding in January (Layne 1954) and two breeding seasons per year have
been reported in a few IEopul ations (Layne 1954, C. Smith 1968, Millar 1970,
Lai r 1985), including the populations 1n central Arizona (Uphoff 1990).
One femal e produced two litters duri nrtg one year in the Pinalenos (Froehlich
1990). The triggering mechanism for the onSet of breeding is not well
under stood but has been related to the quality and quantity of the sprin
bud crop on conifers (Lair 1985). It is unknown what percentage of females
m ght produce two litters per year.

The gestation period is 35 to 40 days (Wods 1980). Litter size ranges
fromtwo to eight, with a node of three to five (see USDA, ForestService
1988). Hoffrmeister's (1986) analysis of one female Mt.G aham red squirrel
indicated that Mt Graham red SOLUI rrel s mayhavethree young/litter.

Wwarshall (1986) observed one mother with three young. = Froehlich (1990)
observed eight litters in 1988 and 1989, with one to five young surviving
into the fall. In 1990, researchers with the University of Arizona Red
Squirrel Mnitoring Program observed six litters, with a mean of 2.7 (range
2-3) young at energence fromthe nest. In 1991, these researchers reported
J5|x Iééteigglln whi ch young had emerged (mean 2.5 young, range |-4) by

une 30, .

First reproduction for females occurs after their first winter. The
proportion of yearling and adult squirrels that breed varies widely from
year to year. ~Rusch and Reeder (197/8) and Wod (1967) found "yearling"
reproductive rates (number of yearling females producing young) to vary
from24%to 88% Yearling rates were always |lower than adult fenale rates.
After the second winter, all squirrels are considered adults. The
Elgroportlon of adult females that breed varies widely fromyear to year.

he proportion that produce two litters/year is |ikely to 'be highly
variable. The proportion of juvenile and adult females that breed each
year is unknown for the M. Gahamred squirrel.

Survival rates of the M. Gahamred squirrel are unknown. Hal vorson and
Engeman (1983), Rusch and Reeder (1978), and Kenp and Keith (1970)
general ly agree that massive nortality occurs between weaning and first
reproduction ("winterkill"), followed by a plateau in adult nortality,

ending in an increased nortality in older age classes. Survival rates vary
markedly over years, presumably related to the supply of closed cones

avail able for storage (Halvorson and Engeman 1983).  The seni-annual midden
popul ation estimate conducted by the U S. Fish and Wldlife Service
(USFWs), USFS, and Arizona Game and Fish Departnment (AGFD) may give sone
indication of over-winter nortality trends, but moredirect research is
needed. The red squirrel nonitoring program currently being conducted by
the University of Arizona and other future research may help clarify the
popul ation ecol ogy of the M. Gahamred squirrel.

Al'though little is known about the popul ation ecology of the M. Gaham red
squirrel, the total population size has been estimated. The popul ation
size has been estimated thirteen tinmes (Table 3). oOriginally, the average
occupancy rate for all middens was multiplied by the estinmated number of
middens of the nountain, 444 (USDA, Forest Service 1988). In the fall of
1990, different occupancy rates for each vegetation association were used.
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Teble 3. oOriginal and revised population estimates for the Mt. Graham red squirrel, Pinaleno Mountains,
Graham County, Arizona, 1986-1991. Sample sizes are the mumber of midden Locations visited. Where two
estimates are given, they are the minimm and maximm estimated range. See the text for explanation of
methods used to determine estimates.

Sample Original Revised

Survey Size Estimate (95%CI) Estimate (95%C!
Hay/June 86 207 328 (+/- 55) 348 (+/- 55)
Oct. 87 150 246 (+/- 40) 235 (+/- 40)
March 88 45 207 (+/- 62) 210 (+/- 62)
Oct. 88 45 178 (+/- 62) 194 (+/- 62)
226 (+/- 62) 258 (+/- 62)

Jan/Feb 8 9 45 197 (+/- 63) 210 (+/- 63)
June 89 166 116 (+/- 29) 146 (+/- 29)
167 (+/- 32) 221 (+/- 32)

Oct. 8 9 267 162 (+/- 15) 191 (+/- 15)
185 (+/- 15) 204 (+/- 15)

May 90 271 132 (+/- 15) 152 (+/- 15)
146 (+/- 161 169 (+/- 16)
Oct. 9 0 396 260 (+/- 7) "
265 (+/-7)"

June 91 208 272 (+/- 13)
280 (+/- 13)

Oct. 91 236 380 (+/- 13)
400 (+/- 13

June 92 250 370 (+/- 16)
383 (+/- 16)

Oct. 92 217 306 (+/- 16)
355 (+/- 19)

' Does not include approximately 40 newly created middens uhere
squirrels (probably young of the year) might be present.
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The percent of occupied middens is nultiplied by the estimted number of
middens Within that vegetation association. Assunptions for both methods
are: (1) squirrel occupancy can be determined fromsigns of recent caching,
digginP, and the condition of midden naterial, even when squirrels are not
directly observed, and (2) one squirrel occupies only one active midden at
a time. Further information on these population estinates is available
fromthe Coronado National Forest.

Present Status

Because of past Ioggin?, fires, and devel opnent, habitat for the M. Gaham
red squirrel has been lost both directly and indirectly (e.g., by
fragmentation and edge effects fromclearings). The main cause for the
decline of the sub-species has been a cumulative |oss of habitat. As

stated earlier, only about one-half of the original coniferous forests are
still considered suitable habitat forthe M. Gahamred squirrel

Popul ation estimates indicated a decline in red squirrel numbers between
spring 1986 and spring 1990 (Table 3). Spring population figures are a
better representation of the potential breeding population and are thus
more useful indicators of population status than fall population figures
In spring 1986, the Fopulation was estimated at 348 +/- 55 squirrels, but
by 1989 nunbers had fallen, presumably due to poor cone production by
conifers between 1987 and 1989. However, during the sumer of 1990 al nost
all conifer species produced good cone crops (USFS, unpubl. data), and the
popul ati on appears to have had good recruitment that fall. Over w nter
survival in 1990-91 appeared high, as evidenced by the estimate of the
popul ation, in spring 1991, of 259-293 M. Gahamred squirrels (Table 3).
The Cctober 1991 poEuIation estimate of 380-400 reflects the increase in
juveniles from one 1991 breeding season. Overwinter survival in 1991-92
appears to have been high. Survival over 1992 was not as high as 1991,
probably due to | ow cone crops.

Reasons for Listing

The U S. Fish and Wldlife Service (USFWS) |isted the mt. G aham red
squirrel as endangered in 1987 under the Endangered Species Act of 1973 (52
FR 20997). Critical habitat for the Mt.Graham red squirrel was designated
on February 5, 1990 (55 FR 425). This section outlines the suspected
reasons for the squirrels' decline and addresses current concerns about
present and future activities related to the decline

Al though the mt. Graham red squirrel has historically been restricted to a
relatively snmall area, both its range and nunbers have declined during the
past century. Early accounts of the species abundance used descriptions
such as "common" and "abundant" (Hoffneister 1986, Mearns 1907). By the
1950s, the popul ati on was described as "not abundant anyplace in the
Mount ai ns" (Hof f mei ster 1956), and by the nid-1960's was rare enough that
M nckl ey (1968) believed it extirpated. An observation report by USFS
personnel from the Coronado National Forest from the early 1960's suggests
that the species once occupied the western nmost peaks of the range (West
Peak and Blue Jay Peak), but no additional records of red squirrels from
the western portion of the range have been verified since

Al though not precisely docunented, the decline of the M. Gaham red
squirrel may be attributed to the expansion of [ogging operations in the
Pinal enos (USFS, unpubl. data). By 1973, npst accessible and marketable
timber had been cut, thereby altering the age structure and density of nuch
of the red squirrels' forest habitat. Logging operations and road building
to acconmodate harvests resulted in areas Of wi ndthrow that destroyed
additional habitat for the squirrel. Additional |osses of old-growh
coniferous forest resulted from both natural and nan-caused fires, ice
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storms, recreational devel opnent, road construction, and establishnent of
surmer homes, an administrative center and a horse pasture. These direct

| osses not only reduced the amount of habitat but also resulted in forest
fragmentation that mayhave reduced the quality of habitat since forest
edges have a reduced capability to }Igr.ovi de the proper nicrohabitat
characteristics for cone storage. his fragnmentation nmight have also

i sol ated some pockets of the squirrel population and prevented successful
di spersal and/or movenents between areas, thus reducing genetic flow within
t he popul ati on.

It has also been suggested that the M. Gahamred squirrel mayhave
suffered from conpetition with the Albert's squirrel (Sciurus aberti‘.

This species was Introduced into the Pinalenos in 1941 and 1943 by the
AGFD. The Albert's squirrel now occupies nuch of the coniferous forest in
the Pinalenos but is mostcomonly found in the |ower, moreopen, warner,
and drier ponderosa pine forests. Unlike the red squirrel which stores its
winter food, the Albert's squirrel does not store food and gathers its food
during the winter. This squirrel is adapted to relatively mld wnter
climates in which winter snows seldomremin on the ground for nore than a
few days at a time, thus enabling this squirrel to forage throughout the
Wi nter. In contrast red squirrels typlcallty occupy higher elevations, wth
cl osed canopy forests of spruce, subalpine fir, or Douglas-fir which are
subjected to severe winter climates with deep snow.. The red squirrel is
wel [ adapted to such severe conditions and concentrates its w nter food
supplies in cool, noist middens fromwhich it feeds while the forest floor
is covered with deep snow for six or morenmonths of the year. The red
squirrel is also territorial and highly protective of its middens. |f
conpetitive interaction occurs it is mostlikely to occur where the ranges
of the two squirrels overlap such as in transitions between their preferred
habitats or where |ogging has opened up mixed conifer forests.

Although little is known about interactions between these two squirrels,
sone authorities have suggested that conpetitive exclusion and ultinately
the decline of the red squirrel nmay have resulted from these interactions
(Brown 1984, Gehlbach 1981, Mnckley 1968). The history and biol ogy of
these two species in the Pinalenos are reviewed in spicer et al. (1985) and
USDA, Forest Service (1988). Because there is a possibility that
conpetitive interactions nmay have influenced the reduction in red squirrel
range and numbers, research is needed to determne the extent to which
conpetition may be affecting red squirrel populations.

Present or future |and nanagement practices that will result in further

| osses of red squirrel habitat include: construction of a mmjor
astrophysical facility; road construction and inprovenment; recreational
devel opment in coniferous forests (including picnic areas, canpgrounds, and
snow play areas); and collection of dead and down wood. Mushroom
collection mght reduce food sourcesfor the squirrel. Additional |osses
to red squirrel habitat could result from forest fires, disease outbreaks,
and wi ndthrow (both natural and related to construction).

Any additional habitat disturbance nust be recognized as a serious threat
to the continued survival of the M. Gaham red squirrel. The cunulative
effects of direct and indirect (e.g., drying of forest edge) habitat |oss,
as well as forest fragnentation, could be severe overtime. These | osses
to habitat have affected the viability of the M. Graham red squirrel
popul ation to someunknown degree. If viability has been significantly
reduced, the M. Gaham red squirrel may not withstand any nore habitat

| oss and fragnentation. Thus, there maybe both short-term (next 20-60
years) and long-termcrises. Stabilization efforts nust address both
short-term and long-term (e.g., reforestation) crises.
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Conservati on Measures

Managenent of the forest has been altered in recent years. The USFS
stopped all harvesting of tinber, fuelwod, and Christmas trees, and
restricted campfire wood gathering in someareas. The AGFD halted red
squirrel hunting in 1986. The USFS, in conjunction with the AGFD, the
USFWS, and various volunteer organizations, have nonitored the red squirrel
popul ation and cone crop production since 1986. The University of Arizona
(UA) is m)nltorlné; potential construction inmpacts of the astrophysical
conplex on the red squirrel, with oversight and review of the nonitoring
program by the USFS, USFWS, and AGFD. In addition, searches of previously
unsurveyed areas for red squirrel middens are being conducted. A revised
and detailed classification and inventory of vegetation associations is

pl anned b% the USFS to help delineate vegetation associations, and to
updat e habit at cLuaIity maps using information from recent habitat research
(Mannan and Smith 1991).

The USFWS issued a Biol ogical Opinion on devel opment of the Mt.G aham
International Cbservatory in July 1988, in response to a request for formal
consultation fromthe usrs. "Reasonable and Prudent Alternative 3 of that
Bi ol ogi cal Opinion was |ater used as the basis for Sec. 602-608 of the
Arizona-ldaho Conservation Act (P.L. 100-696). The Act directed the Forest
Servicet 0 grant the University of Arizona a permt to construct three

tel escopes and consider future applications for up to four additional

tel escopes. Several features required b¥_ Al'ternative 3 have changed
management direction on the Pinal enos. hese include: (1) closing the
areas around Enmeral d, Hawk and Hi gh Peaks above 3,048 m (10, 000 ft?] and the
area around Pl ainview Peak above 2804 m (9800 ft) to all canping, hiking,
and other recreation uses, creating a Red Squirrel Refugium (2% cl osing
several Forest Service roads in red squirrel habitat to all vehicular
traffic, (3) constructing a new access road to the astrophysical conplex;
(42 reforestation of potential habitat; and (5) obliteration and
reforestation of FR 669 and 507. In addition, Alternative 3 Brovi des for
monitoring the inpacts of construction of the astrophysical observatory on
the red squirrel population. Lastly, Aternative 3 requires that studies
be funded by the University of Arizona on red squirrel life history and
ecol ogy. Research funding should be available for a period of ten years
(1989-1999). A Red Squirrel Study Conmittee currently devel ops priorities
and oversees research on the red squirrel. Currently funded Broj ects
include a study of fire history by the Tree Ring LaboratorK (UA); foraging
ecology of the M. Gaham red squirrel, Brown University; habitat
characteristics of middens, UA; trapping and narKki ng techni ques for red
squirrels, Pennsylvania State University; and a study on the antiquity of
the spruce-fir forest, Northern Arizona University.

Strategy for Increase and Stabilization

The Mt. Gahamred squirrel is in a survival crisis apparently caused by
cumul ative effects of habitat loss and fragnentation. The naturally
limted distribution of this subspecies increases risks associated with
habitat |oss and fragnentation. The current population size suggests a
consi derabl e short-term risk of extinction from denographic and
environmental (e.g., food) stochasticity (see Stabilization Objectives).

The strategy for stabilizing the M. Gahamred squirrel will conserve a
wi de variety of species that use and/or are dependent upon nature

uPper-eI evation forest ecosystems on M. Gaham A closed-canopy forest
al so pronotes growth of nushroons that are used as food by many species.

The mostimportant step in preventing short-term extinction is to protect
existing habitat from further loss or fragnentation. Protection of
suitable habitats will be a major priority in efforts to increase and
stabilize the M. Gahamred squirrel population. Even small |osses of
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habitat are of concern, especially in light of habitat |osses to natural
causes that are likely to occur and the precarious situation of a
fragmented forest.

Protection that mayprevent the extinction of the squirrel includes (1)
establishnent of Habitat Mnagenment Zones (See Appendix A), (2) inplenment
managenent plans to increase and stabilize the red squirrel population, ?3)
det ermi ni n%lat he usefulness to red squirrel recovery of the desugnation 0
Essenti al bitat by the USFS, (4) road and/or aréa closures, (5) forest
managenent to reduce the probability of habitat destroying fires, and (6)
publ ic education to increase understanding of how the conservation effort
will help the ecosystem

Essential to recovery of the species is to provide a strategy for the long-
term recovery of degraded and currently unsuitable forests and to provide a
scheme that will provide for mature forests and suitable habitat over tine.
However, when devising such a strategy, the natural ebb and flow of forest
seral stages must be taken into consideration. It is not realistic to
assune that regeneration of degraded habitats will be a straight line
process; natural factors such as fire, insects, snmall mammls (e.g.
gophers), different soils, aspects, and slopes will all affect the pace of
regeneration and reforestation. But, the general outlook for the species
in the long-term could be pronmising if the forest habitat were restored,

mai nt ai ned, and perpetuated. Reforestation of degraded habitats will
eventual |y provide a wider and moresecure |and base for the species and
thus, isamajorpriority for recovery.

In order to provide for long-term survival of the red squirrel, it is
necessary to provide habitat (md-aged, mature and ol der forests) in
?erpetuity. Forests aredynamic, not static entities. Trees, |ike all

i ving organisns, are mortal. Thus, it is inportant to consider the
dynamics of the forest associations on the Pinaleno Muntains and deternine
ts)”atd%gi es to insure mature forests into the long-term (100-200 years and
eyond) .

The nmjor forest associations of concern are the spruce-fir, mxed conifer
and the transition between the two types. Recent studies of the spruce-fir
forest and the Pinaleno indicate that in the old growth areas the spruce
and fir species are "well represented in manysizeand age cl asses,

i ndicating continuing recruitnment under a mature canopy byboth species"
(Stronmberg and Patton 1991).

Before the arrival of European settlers, forests throughout western North
Anerica were burned by frequent lowintensity, |ightning-caused ground
fires. These fires were particularly prevalent in ponderosa pine forests,
to a lesser extent in the mxed conifer forests, and were infrequent and
rare in the spruce-fir forests. Accordingly, fire plays a corresponding
role in the ecology of each of these forest types.

Wl dfire suppression since the early 1900's has greatly reduced fire
frequency and in many areas entirely elimnated fire from these forests.

Oh M. Gaham wildfires (both nan-caused and natur_al? still occur but
active suppression occurs due to the present potential for catastrophic
fires.

In the spruce-fir forest, small partial disturbances from events such as
windthrow, natural nortality, disease and lightning strikes will [ikely
serve as the mechanism providing md-seral succession and thus forest
regeneration and perpetuation. Total stand replacenment and regeneration
fromevents such as logging or catastrophic fires are not needed or
desired. Spruce and true firs are not fire adapted (i.e., they are thin
bar ked) conpared to pine and Dougl as-fir species which are fire tol erant
(i.e., they have thick bark)to noderate understory burning.
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Wthin the nmixed conifer forest and transition forest, |ogging, which
occurred some time ago, ha's resulted in the reduction of Targe, doninant
Dougl as-fir trees in sone stands. The logging took the form of both
overstory renovals and rePeneration_cuts whi ch essentially took sites to
younger seral stages (early successional grass/forb/shrub stage or in the
case of an overstory renmoval to a younger forest stand of seedlings,
saplings or poles). ~ Sites that were historically forested (old harvest
areas, fuel breaks, abandoned roads, etc.) should be the priority areas
targeted for reforestation and silvicultural treatnent.

In somecases these sites are having difficulty returning to stocked forest
condi tions because of the site dominance and conpetition of the herbaceous
material (grasses primarily). These early successional sites are where
assi stance woul d mostlikely facilitate and speed up the succession process
in order to provide earlier recovery of the area to mature forest with
relatively closed canopies. W are acquiring a better understanding of
habitat requirenents for midden sites so that |and nmanagers can attenpt to
provide for red squirrel needs. The intent is to reforest formerly
forested areas, and it is not desirable to attenpt to reforest sites that
are natural openings (cienegas, wet neadows, etc.).

Some concern has been expressed that reforestation will occurto the extent
that early seral stages will be severely lacking which will inpact early
seral stage wildlife species. Forests are dynanic entities where
continuing disturbances can be expected, and it is also unlikely that
reforestation efforts would beso successful that early seral stages and
openings will be lost in the landscape to the extent that other wldlife

popul ations woul d be greatly affected or elimnated. In fact, in order to
provide mature forests in perpetuity, it will be necessary to provide for
all seral stages over time. It is likely that these stages will be

provided naturally in small patches naturally through the |andscape over
time, rather than in larger harvest units or blocks

Managenent strategies for insuring older forests in perpetuity in the nixed
conifer and transition vegetation types will bemuch more conplex than in
the spruce-fir type. The conplexity is a result of moretree species being
involved, a moresignificant role of fire in the ecology of these forests,
-the past history of logging, the greater potential for catastrophic
wildfires, fuel s management needs, and the greater interface with human
devel opnent.  Because of the associated conplexity, managenent strategies
will need to be devel oped on a site-specific |evel (individual forest
stands and conditions). This will require integration of forest
silviculture, fire mnagement, and squirrel biology. Firstpriority should
begiven to assisting sites that are in early successional stages. Second
priority needs to be given to sites in nid-successional stages (seedling-
sapling and pol es). hird priority needs to be given to mature and old
forest sites that are currently suitable. These mature and old forest
sites will change over tinme in both structure and tree conposition and in
sonme cases actively managed and manipulated in order to maintain the
desired forest characteristics long-term  Minagenent of these sites would
normal |y not require logging or mature tree renoval . Managenent would tend
to include practices such as lowintensity prescribed fires (maintaining
snag and downed |og characteristics), thinning from below of younger tree
classes in order to pronote a developing overstory, and perhaps occasiona
interplanting, etc. The goal should be to maintain the existing ol der
forest character while providing for recruitment of future overstory
speci?s. In many cases little or no active management will be needed in the
near future.

Reforestation efforts will require

1. A detailed understanding of how macro- and micro-habitat correlates to
squi rrel abundance and productivity;
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2. An ecological classification and inventory of vegetation;

3. Habitat Capability/Habitat Suitability Index nodel based on (1) and
(2)

4, Ablong-term habitat recovery (restoration) plan based on all of the
above.

Adaptation, inplementation, and nmonitoring of the restoration efforts will
be required. The habitat recovery plan mustal so include the flexibility
needed to adapt changes that may be necessary based on new infornmation and
monitoring results. Somestands will require conplete reforestation, while
others may require varying amounts of silvicultural mnagement. The

aver age midden characteristics in spruce-fir and transition zones (Mannan
and Smith 1991) wilhel p provide guidelines for desired future conditions
within each vegetation association.

A Mt. G aham red squirrel population viability analysis (PVA) is essential
to predict short- and long-term persistence of the species. Conti nual
refinements of the pvas |ikely are the best tool for understanding
managenment needed to increase and stabilize the squirrel population. Cose
moni toring of population trends, construction and recreation inpacts, and
habi tat nmanagement efforts will be essential if the effort is to be
successful. A detailed nonitoring plan should be devel oped.

A conprehensive fire managenent plan nust bedevel oped. Additional
information regarding popul ation biology, habitat requirenments, foods and
foraPi ng, and other aspects of red squirrel biology are necessary to the
population increase and stabilization efforts.

[I.  STABI LI ZATI ON

Endangered species conservation strategies nust plan for viable populations
through tine. Viable populations are those that are not likely to become

extinct over a set time interval. The ultimate goal of naintaining
popul ation viability is to ensure continued existence. Since |and managers
and scientists can not conceive and consider all influencing factors that

affect a species in the short or long term conservation biology nust focus
on a manageable period of time, such as a hundred years. To establish
managenent that may |ead to species recovery, a detailed population
viabllity analysis (PVA), using research information for the M. Gaham red
squirrel and its habitat, is needed. Wiile there is somegeneral
information available to develop an initial PVA, specific information
needed to refine pvas is lacking. Collection of these data and continued
use of pvas to guide stabilization strategies is a top priority.

A Assessnent of Population Viability

[. Introduction

The goal of a PVA is to identify the risks of extinction. The conputer
model s used sinulate responses to estimated paraneters. The goal of
viability planning is to maintain adequate estimted numbers and
distribution to ensure the continued existence of a well-distributed
popul ation. Continued existence inplies a population that has a high
probability (usually 959 of existence for a specified time frane,
generally 100 years or nore.

This assessment attenpts to summarize current know edge of the ecol ogy

of the M. Gahamred squirrel and its habitat in relationship to the
population's viability. The assessnment includes: (1) an overview of the
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amount and distribution of current and projected habitat available for
the M. Gahamred squirrel; (2) an estinmate of the habitat's capability
to supﬁort the popul ation; and (3) identification of the various types
of risks that may increase the probability of extinction for this

speci es.

Probabilities of persistence are defined as follows (from Marcot and
Hol t hausen 1987). Al terms are subjective rather than specific
probabilities.

High: Hgh likelihood of continued existence of a well-distributed
popul ation on the Pinalenos for 100 years. There is limted latitude
for catastrophic events that will affect the population, or for

bi ol ogical findings that the population is nore susceptible to
denmographic or genetic factors than was assuned in the analysis.

Mbderate: Mderate |ikelihood of continued existence of a

wel | -di stributed population on the Pinalenos for 100 years. There is no
latitude for catastrophic events or biological findings that the

popul ation i s moresusceptible to denographic or genetic factors than
was assuned in the analysis.

Low Low likelihood of continued existence of a well-distributed
popul ation on the Pinalenos for 100 years. It is probable that
catastrophic, denographic, or genetic factors will cause extirpation
fromparts or all of its geographic range

Very Low. Very low likelihood of continued existence of a

wel | -distributed population on the Pinalenos for 100 years. It is highly
probabl e that catastrophic, denographic, or genetic factors wll cause
extirpation of the species fromparts or all of its range

Habi t at !
1.1 Distribution

The M. Gaham Red Squirrel is found only in the Pinaleno Muntains
Restricted to one small nountain range, it is inherently vulnerable to
extinction,

Most suitable habitat and red squirrels are found in the central eastern
portion of the mountains, where highest elevations occur. The squirre
was once present in the western portion of the Pinalenos. |f degraded
habitat areas are restored, the red squirrel could expand into habitats
in the west and in lower elevations between 2,400 m (8,000 ft) and 2,898

m (9,500 ft).

[1.2 Current Habitat Capability

The Pinal enos contain approximately 8,900 ha (22,000 ac) of nixed
conifer forest and spruce-fir forest communities. Based on a review of
FS habitat mapping information (USDA, Forest Service 1988) and other
data available in FS files, approximately 1,090 ha (2,700 ac) is
estimated to be good to excellent habitat. Another 3,100 ha (7,700 ac)
is estimated to be very poor to fair habitat. The remaining area either

"All acreages listed are estinates used to expl ore ni anagenent options.

The acreage nunbers are different fromthose listed in the Expanded

Bi ol ogi cal Assessment (USDA,' Forest Service 1988) and the Biological Opinion
(usp1, FWS 1988) and should not be used for nore detailed analysis, such as
computing inmpacts of developing small anounts of habitat
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has little potential tobecomesuitable or is currently in an unsuitable
condi tion.

Extensi ve surveys have |ocated, identified, and followed the history of
midden Sites on the nountain. Midden nunbers have been used to estimte
the possible squirrel population. Using the nost recent habitat and
density information derived from surveys, we estinmate the habitat can
support approximately. 650 red squirrels under optimal circunstances.

The popul ation has not recently approached this |evel.

[1.3 Future Habitat Situation

Habi tat capability for the future has been estimated using the current
acreages and estimated succession to predict future forest conditions.
Assuming no |losses of habitat, it is estimated that in the long term
(100-200 years), a total of approximately 1,820 ha (4,500 ac) of good to
excel l ent habitat could be available and an additional total of 3,560 ha
(8,800 ac) of very poor to fair habitat could becone avail able.

Using estimated future habitat conditions and applying squirrel density
estimates, we predict future maxi mum habitat capability for

approxi mately 900 squirrels in the long term (100-200years into the
future). If sufficient amounts of fair quality habitat develop into
good to excellent quality habitat (attaining canopy closures greater
than 60 percent), then it maybe possible to reach or exceed a habitat

capability for 1,000 squirrels.

Ri sks of extinction

I11.1 Denography

In nan?/ smal | mammal species, large fluctuations in population size may
occur fromyear to year. For the red squirrel in the Pinaleno
Mountains, these fluctuations are largely driven by the availability of
conifer cones. Conifer species produce cones on nulti-year irregular
cycles, with wide variations in production in any particular year.

D fferent conifer species and different stands within a forest are on
different cycles and are influenced greatly by environmental variables.

Red squirrel populations in the Pinalenos are dependent on conifer cone

crops for their prirrarly_ food supply. \Wen cone crops are good, red
squirrel nunbers are likely to Increase due to inproved juvenile and

adul't survival. \When cone crops are poor, red squirrel nunbers are
likely to decrease due to increased juvenile and adult nortality. These
fluctuations in numbers are normal. Overlying these fluctuations based

on food supply are restraints based on habitat capability. T h e
popul ation .cannot exceed the capability of the habitat. Thus, actual
Increases in nunmbers are restricted. 'Decreases in numbers are not
restricted. Forthe M. Gahamred squirrel, habitat capability is very
limted. Natural fluctuations in population around that capability may
result in populations below the |evels needed for viability. Until the
capability of the habitat inproves, thus easing the restrictions on
popul ation increases, normal popul ation decreases will be a cause for

concern.

The nosaic effect of food availability conpounds this problem If a
cone crop froma single species fornms, red squirrels in those areas
should have a higher survival and reproductive probability. Because of
linmted habitat, somepercentage of the squirrels may not find suitable
midden sites and wi ||l not survive. Over the short-term this results in
concentrations of red squirrels in areas with cones, and significantly
fewer squirrels between those areas. This situation can create partial
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or conplete isolation of subpopulations and increased risks of Iocal
extinction.

Reduction of available habitat by human actions has resulted in
significantly increased risks to the species. Because of reduced
habitat capability, the potenti al poBuIation will fluctuate at a reduced
level. Low points in the cycle may be bel ow popul ation viability. The
best protection against such fluctuations is to provide suitable habitat
Lnball vegetation associations to pronote higher popul ation anpbng
abitats.

I11.2 Genetics

Genetic variation within a population, effects of small population sizes
on genetic drift, and inbreeding depression play a role in the surviva
and reproductive probabilities of individuals in a population. Research
in population viability has devel oped the concept of the effective
popul ation size. This is defined as the size of the ideal population
that would have the sane ampunt of random genetic drift as the actual
Bopulation. The effective population size takes into account the non-
reeding individuals in the population, thus to maintain a given
effective ﬂopulation size, the size of the total population nust be
larger. The size of the effective population is influenced by many
denographi ¢ and environnental factors. Male-skewed sex ratios, high
variance in progeny survival, age structure of the popul ation, spatial
distribution, and variation in population sizes over tinme all contribute
to a smaller effective population size conpared to total population
size. If the actual effective population size is below the size
calculated to maintain existing genetic variability, some of that
variability would be lost. Over tinme, this |oss mayhave significant
contributions to the level of risk generated by other factors.

The M. Grahamred squirrel has several characteristics which may
contribute to a lowering of effective population size. The tota

popul ation size is linmted and undergoes wide fluctuations. Due to
variance in cone crops and the effects upon reproduction, age structure
of the population maynot be consistent with naintaining |arge nunbers
of reproductively active individuals. In tinmes of |ow population size
small, per haps isol ated groups of individuals maybe present.  Sex
ratios and age of individuals in the group influence how many will
actually breed. These factors indicate an increased risk of |oss of
genetic variance by the M. Gahamred squirrel if the required
effective population size cannot bemet.

111.3 Predati on

Predation rates on the M. Gahamred squirrel are unknown. Principa
predators include raptors and mammals. The best strategy to aneliorate
predation is to provide high quality habitat for the reg squirrel. High
quality habitat should ensure favorable reproduction and survival rates
that can withstand | osses to predation. Predator control is

unnecessary, expensive, and would mostlikely be ineffective.

[11.4 Conpetition
The extent to which the Abert’s squirrel conpetes with the red squirre
i s unknown and needs to be determined. There is a potential for both

habitat use and dietary overlap between the species. [|f significant
conpetition exists, measures to reduce conpetition would be explored
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I11.5 D sease

There is no information available that diseases play a major role in red
squirrel population regulation. The territorial behavior of red
squirrels may help reduce spreading of diseases.

I11.6 Catastrophes
a. Catastrophic Wldfire

somewi | dfires create conditions which enhance or preserve the desirable
attributes of red squirrel habitat. Ohers degrade the attributes,
sonetinmes severely. Fires that kill mature tree stands are of concern.
Initial fire-fighting attack times can be upwards of 8-10 hours because
of the renoteness and ruggedness of the terrain (J. schulte, Coronado
Nati onal Forest, pers. comm.). There likely are differential risks of
catastrophic fires depending on vegetation association. The nixed

coni fer association, which contains mostof the recovery habitat, is
likely to lose habitat in the future. The spruce-fir association is

| ess susceptible to catastrophic fire because of its inherent moist
condition. In the 1950's two catastrophic fires, the Nuttall and CQutlaw
fires, burned morethan 15,000 acres of which 10,000 acres is estimted
to have been red squirrel habitat. |f |osses of habitat continue at
this rate, at least 25,000 acres maybelost during the next 100 years.
Catastrophic wildfires will continue to bea significant threat to M.
Graham red squirrel survival.

h. Drought

Periodic and prolonged drought can negatively inmpact food resources and
increase the threat of catastrophic fires. Severe droughts mayal so
reduce forest regeneration and increase tree disease and insect
infestation inpacts. Periodic drought probably influences cone crop
production. Cone crop failures can lead to large red squirrel

popul ation fluctuations. Drought may contribute substantially to the
risk of extinction,

c. G obal Warning

The Pinalenos contain relict nontane conifer and spruce-fir associations
that have retreated up the nountain in elevation since the Pleistocene
lacial period. @ obal warming mght cause a further retreat of the
hotr).ests up the nountain greatly reducing or elinminating red squirrel
abitat.

Summary and concl usi ons

The M. Gahamred squirrel is restricted to a single isolated mountain
range and dependent on a relatively snmall |and base within that range.
The population is isolated. The population is inherently vulnerable to
extinction. Wth aggressive habitat protection and restoration during
the next 100 years, It maybepossible to increase the habitat
capability by 35-40% (to approxi mately 1000 squirrels).

Natural or man-caused catastrophes could cause extinction. Catastrophic
fire (both natural and human caused) and human devel opnent proﬂ(ects
within the habitat are the mostimrediate threats that will [ikel

affect suitable habitat. Gobal warming could cause retreat of the

Pl ei stocene relict forest and reduce the squirrels' chances for survival
over the long-term Insect or tree disease outbreaks are also
significant treats to suitable habitat.
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The sub-species population fluctuates widely. To date, the popul ation
has remai ned bel ow the estimated maxi num predicted b?/ habi t at

capability. Popul ation size may becone dangerously [ow, which nmay
result in increased risk of extinction as a result of natural variations
in birth and death rates and associated genetic risks.

Based on habitat capability estimtes of a maxi num popul ation of
approxi mately 650 squirrels, the potential for chance extinction is a
real and potentially inmnent threat (M schaffer, The WI derness
Society, pers. comm.). The chances of |ong term persistence of the mt
Gahamred squirrel nust be classified as noderate to |ow. However, the
squirrels' status is not hopeless or irreversible. Wth aggressive
habitat protection and restoration and an inproved distribution of red
squirrels on the nountain, relative security could be possible.
Circunstances which do not allow for grotection of existing habitats and
successful restoration of degraded habitats |ower the opportunities to
achieve relative security.

B. Stabilization objectives

Because a detailed PVA has not been prepared and the prelimnary PVA shows
reason to consider the species at considerable risk, specific downlisting
or delisting criteria are not included in this plan. A formal PVA has been
recomrended in the inplenentation schedule of this plan.

| mediate needs are to provide sufficient habitat to allow the red squirrel
popul ation to (1) increase (population |ows should exceed 300 adult
squirrels), (2) becone nore evenlydistributed sPatlaIIy, and (3)

stabilize. The USFWS will consider population lows to be neeting or
exceeding the 300 adult squirrel criteria when the joint interagency census
figures have shown the popul ation to exceed 300 squirrels consistently, for
a mninmm of eight years consecutively. This nonitoring period nust Kave
covered at |east one year of wi despread poor cone crops across either the
spruce-fir and/or nixed conifer communities. These criteria my be

modi fied by the USFWS as inproved information on the species and its
viability is obtained. Because high quality habitat is critical to M.
‘Graham red squirrel survival, a Habitat Managenent Zone map (Appendi x A)
delineates areas of high value as habitat zones 1, 2, and 5. Fort he
squirrel to survive, habitat |loss nust not occur in these zones. Degraded
habitat areas in these zones nust be recovered. The following actions are
needed to stabilize the M. Gaham red squirrel population:

1. Protection and restoration of habitat
11.  Physical protection
111. Adninistrative actions
1111. Designate essential habitat
1112. Road and area closures and other use restriction
12, Managenent
121. Habitat nanagenment zone inplenentation
122. Reforestation
1221. Prepare a nountain-wi de reforestation plan
1222. Reforestation plan inplenentation
1223. Rehabilitation efforts monitoring
123.  Inventory of vegetation associations
1231. Monitoring habitat quality
124. Recreation
1241. Develop recreation management plan
1242. Monitoring recreation inpacts
125. Popul ation nonitoring
1251. Long-term popul ation nonitoring
1252. Midden Surveys
1253. Restoration habitat needs eval uation
126. Cone crop nonitoring
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127. Road kill reduction
128. Managenent flexibility
13. Fire suppression
131. i re managenment plan
14. Law enforcenent
15. Interagency cooperation

Resear ch

21. M Gahamred squirrels . .
211. Popul ation dynamics/life history
212.  Population viability analyses
213. Midden characteristics
214. Interspecific interactions

22. Short-term contingency plans
221. Suppl emental feeding
222. Captive breeding .
223. Emergency plans for habitat catastrophes

Public education

31. Education prograns
311. Devel op panphlets
312. Develop trail signs. _
313. Develop canpground interpretive prograns
314. Devel op volunteer prograns

32.  Colunbine visitor information station o
321. Develop interpretive signs and exhibits

Narrative Qutline

Protection and restoration of habitat. This is the nost inportant
factor for continued survival of the M. Gahamred squirrel. Because
habitat is limted, further habitat |osses could cause extinction in the
near future. Many areas of potentially suitable habitat are degraded.
Restoration of degraded areas is essential.

11. Physical protection. Signs, road closures, restrictions, and
ot her measures mustbe provided to limt disturbance to squirrels
and their habitat.

111, ﬁdtr)n nistrative actions. Actions required to protect the
abitat.

1111. Designate essential habitat. Essential habitat is
defined (USFS Manual 2670.5) as habitat possessing the

sanme characteristics as critical habitat.

1112. Road and area closures and other use restrictions.
When determ ned necessary to prevent direct or
indirect inpacts to squirrels-and habitat, closures or
restrictions should beused as needed.

12. Manauement. The USFS should anmend the Coronado National Forest
Plan to include the appropriate tasks reconmmended by the recovery
plan. Short and long-term nanagenent actions that protect and
restore habitats and the squirrel population are essential. Plans
should provide continued protection of habitats, reforestation and
rehabilitation of potential habitats, and |ong-term nonitoring of
the squirrel population and its habitat on the Pinaleno Muntains.

121. Habitat management zone inplenentation. A map and
recomended nanagenent gw delines have been prepared

(Appendix A). Recommendations contained therein should help
prioritize areas for habitat managenent and/or restoration
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122.

123.

124.

125.

(see Appendix'A). |Inplenentation of habitat nanagenent
zones is essential to provide the framework needed to
stabilize the M. Gahamred squirrel population

Ref orest ati on. Reforestation is the mpst inportant long-
termstabilization action. In conmbination with existing
habitats, restored forests will provide a nore secure
habitat and help buffer the species from catastrophic
occurrences.

1221. Muntain-wide reforestation plan. A conprehensive
plan for reforestation and/or inprovenent of degraded
areas shoul d be devel oped by the USFS. The plan
shoul d concentrate on areas previously logged in
habitat zones 2 and 3 (see Appendix A). Reforestation
should be prioritized and prescriFtions i ncluded for
each area. Prescriptions may include natural or
artificial regeneration or other silviculture methods
needed to inprove stands for red squirrel habitat.
Fﬁforfstation of closed roads should be included in

e plan.

1222. Reforestation plan inplenmentation. This action
I ncludes the needed silviculture actions.

1223. Rehabilitation efforts nonitoring. Mnitoring should
provide information on seedling growh rates and the
affects of thinning. Mnitoring results will be used
to modify reforestation efforts.

Inventory of vegetation associations. Quantitative habitat
assessnent of all areas on the mountain is essential for

monitoring success of reforestation and determning current
and future red squirrel carrying capacity. A vegetative
anal ysis that accurately delineates forest stands by
vegetative type and structural stage is the first step
Vegetative nmaps should be combined with information on red
squirrel habitat needs to assess habitat quality. One

met hod nmay be the Geographical Information System (G S)

1231. Monitorins habitat auality. Mnitoring red squirre
habitat should take place on a regular basis and

include occupied habitats and silvicultural efforts.
G S habitat maps should be updated regularly.

Recreation management plan. The mt.Grahamred squirre
habi tat nmanagenment zone concept should be accepted and

inEIenented by USFS as part of any recreation plan. The
USFS should develop a long-term (at |east 20 years)
conprehensive recreation plan for the Pinalenos. The plan
should outline all proposed recreational devel opnents and
assess potential conflicts that may develop within red
squirrel habitat. Potential conflicts nmust be resolved to
prevent further threats to red squirrel survival

1241. Monitoring recreation inpacts. A plan for nonitoring
devel oped and dispersed recreation sites should be

devel oped and inplemented. Monitoring results will be
used by the District Ranger to nodify managenent
strategi es as needed

Popul ation nonitoring. Mnitoring the red squirre
population will require a long-term conmtnent of regular
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13.

14.

15.

censuses and periodic analyses of the popul ation
distribution.

1251. Long-term population nonitoring. A conprehensive
I nteragency Population Mnitoring Plan should be
devel oped that includes monitoring to provide data on
popul ation trends. Semi-annual nonitoring should
continue until the popul ation has increased and
stabilized.

1252. Midden survevs. The USFS should intensively survey
all unsurveyed areas on the Pinal eno Munt ains.
Middens shoul d be | ocated, mapped, and infornmation on
the surrounding forest recorded. As necessary, areas
shoul d be re-surveyed to | ocate new middens. The
d obal Positioning System should be evaluated in
documenting midden |ocations. G S midden distribution
data should be regularly updated.

1253. Restoration habitat needs evaluation. Habitat that
has potential for supporting red squirrels should be
monitored regularly to ensure that it is developing in
the correct way.

126. Cone crop monitoring. Long-term monitoring of cone crop
production 1s needed to provide a better understanding of
cone crop periodicity, predict when seed for reforestation
shoul d be collected, and provide insight on red squirrel
popul ation trends. Used In conjunction wth weather
stations, information gathered may eventually allow accurate
prediction of cone crops.

127. Road kill reduction. Autonmpbile traffic is expected
I ncrease. To reduce traffic, consideration should be given
to the use of shuttles. This issue will be discussed under
the recreation nanagenent plan.

128.  Management flexibility. New research information should be
incorporated into managenment actions as soon as possible.

Fire suppression. The USFS should practice vigorous fire

suppression of all unplanned fires in all M. Gahamred squirrel
habi tat areas and inareas where fire could spread to habitat
ar eas.

131. Fire management plan. The USFS should develop a
conprehensive fire managenent plan that nmininizes fires in
all red squirrel occupied areas and in any areas where fire
mght spread into red squirrel habitat. Specific nmethods to
control fires and should be outlined and long-term plans
should address fuel |oading and fuel nanagement within red
squirrel habitats. Strategies for fuel nanagement should
retain large snag and | og conponents in the [andscape.

Law enforcement. Enforcement of appropriate laws and regul ati ons

s essential to the success of increasing and stabilizing the M.
Graham red squirrel popul ation.

| nteragencv cooperation. Interagency cooperation has been a

successful part of the initiation of the stabilization process.
The recent agreenent between the AGFD and USFS on funding

popul ation surveys is one exanple. A nmulti-agency M. Gaham red
squi rrel nmanagement team shoul d provide technical assistance in
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i mpl enenting the stabilization effort and ensure continued
cooperation anmong the agenci es.

2. jmsgaégu Reliable PVA nodels require accurate parameters. Data is
needed on the popul ation biology, habitat requirenents, and limting
factors for the M. Gahamred squirrel. Habitat use and productivrity
anong different vegetation associations are not well understood

21. M Gahamred squirrels. Additional information on the biology of
the squirrel is essential to stabilize the population. Most
reproductive parameters are unknown.

211. Population dynanmics/life historv. Safe methods of marking
red squirrels should beused indetailed popul ation studies
in all habitats. Conparison anong different habitats in the
Pi nal enos can then proceed

212. Population viability analyses. Evaluations of population
distribution, exchange rates between subpopul ations, and
nmonitoring data are needed to provide guidelines to
stabilize the popul ation over the long-term Inproved Pvas
and genetic studies are needed

213. Midden characteristics. After an accurate vegetation map is
produced, habitat research should beused to update habitat
quality ratings. Habitat capabilities can then be further
refined and stabilization goals quantified and updated

214, Interspecific interactions.

2141. _Albert's squirrels. Research into possible
conmpetitive interaction with Abert‘s squirrels is
necessary to deternine if conpetitive exclusion from
some habitats, or conpetition for food resources, is
depressing red squirrel numbers. If significant
competition is found, control of Abert’s squirrels may
be considered.

2142. Predation. Identification of potential predators and
their population levels is needed. Predation rates
shoul d bedeternmined and, if significant, options to
reduce predation explored

22. Short-term contingencv plans. Plans should bedevel oped to allow
SﬁeCIa| managenent procedures if the red squirrel popul ation
should reach critically |ow numbers or other special managenent
needs are identified

221. Supplenental feeding. Cuidelines and procedures regarding
potential for supplemental feeding should be devel oped in
the event such actions become necessary to ensure surviva
of the wild red squirrel popuiation

222. Captive breeding. A plan should bedevel oped to take Mmt.
Gaham red squirrels into captivity to develop culture
}echnlques shoul d captive reproduction be necessary in the

uture.

223. Emeraencv Plans for habitat catastrophes. A plan outlining
strategles to be inplenented in the event of catastrophic
| oss of habitat should be prepared

3. Public education. The public should be made aware of the red squirre
and actions needed to protect the species. Positive aspects of red
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squirrel survival should be stressed. These aspects include information
about the role of the squirrel in forest ecosystem

31

32.

Educati on programs. Public education shoul d be ongoi ng. .
Publication and distribution of panphlets, canpground 1interpretive
prograns, and installation of interpretive signs would help raise
public awareness. In addition, prograns should be devel oped for
various interested public groups, both locally and regionally.

311. Develop panphlets. Develop two levels of brochures on red
squirrel ecology. One should be for the general public and
the other for special interest groups.

312. Develop trail sisns. Signs along trails and at the
boundari es of habitat nmanagement zones wll increase public
awareness and inform users of ways to nininize disturbance
and habitat degradation.

313. Devel op campground jnterpretive programs. The USFS shoul d

develop an interpretive program for canmpgrounds in
conjunction with other summer canpground prograns,
enmphasi zing the inmportance of the red squirrel and other
threatened or endangered species.

314. Devel op vol unteer programs. A volunteer program should be
establ 1 shed at |ocal and regional schools to help with
specific nonitoring efforts. A program with college
students from iocal colleges and other universities would
help raise public awareness and provide students with field

experience.

Colunbine Visitor Information Center. The USFS has provided an
interpretive center on the forest, a portion of which should be
devoted to pronoting public awareness. By stressing the
importance of the red squirrel in the ecosystem a positive public
awar eness and public support nmay be achieved.

321. Develop interpretive sions and exhibits. Exhibits should
enphasi ze the inportance of the red squirrel in the
ecosystem describe how recreation uses can be conpatible
with red squirrels, and aspects of red squirrel biology.
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V. | MPLEMENTATI ON SCHEDULE

Priorities in Colum 2 of the following |nplementation Schedule are
assigned as follows:

Priority 1 An action that nust be taken to prevent extinction or the
prevent the species from declining irreversibly in the
foreseeable future

Priority 2 An action that nust betaken to prevent a significant
decline in species population, habitat quality, or sone
other negative inpact short of extinction

Priority 3 Al other actions that nust be taken to provide for ful
recovery of the species.
KEY
Dur ati on: Nunbers are years, + indicates ongoing or continuing

duration. An ongoing task is already being inplemented. A
continuing task will continue once inplenented

Lead Agency: USFS = United States Forest Service, AGFD = Arizona Ganme and
gish.Departnent, USFWS = United States Fish and Wldlife
ervice

Comments 1 First year costs include Landsat photo purchases

2 Current per acre cost estimate

3 Fuel | oad managementmay i ncrease costs in |ater FyYs
4 Cost highly variable depending on desired product
5 Includes reprint costs
6 |Includes naintenance
7 Includes costs for 5 presentations per year
8 Includes costs for 12 presentations per year
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Implementation Schedule

Pr | Du K K K K K K K K
io ra $ $ $ $ $ $ s $
Task 1 it | ti Lead FY FY FY FY FY FY FY FY Com-
# y# | on Agency 93 94 95 96 97 98 99 00 ments
1111 1 1 USFS 5
1112 1 + USFS 2.5{12.5125 1|25 2.5 1 2.5 2.5 2.5
121 1 + USFS 10 10 4 4 4 4 4 4
122 1 1 USFS 25 15 1
1221 |2 1 USES 37 - B
1222 2 10 USFS 50 50 50 50 50 50 50
1223 2 + USFS 5 5 5 5 5 5 5
123 2 + USFS 'S 5 5 5 5 5 5
1231 2 + USFS 2 2 2 2 2 2 2 2
1241 2 1 USFS 4
1242 2 + USFS 4 4 4 4 4 4 4 4
1251 1 + AGFD 25 25 25 25 25 25 25 25
1252 2 + USFS 25 5 5 5 5 5 5 5
1253 2 + USFS 2 2 2 2 2 2 2 2
126 2 + USFS 5 5 5 5 5 5 5 5
127 3 + USFS 1.5 1.5] 0.5] 0.5 0.5 | 0.5 0.5 0.5
13 1 + USFS 3 3 3 3 3 3 3 3 2
131 1 1 USFS 10 3
16 2 + USFS 25 25 25 25 25 25 25 25
15 2 + USFS 2 2 2 2 2 2 2 2
211 1 1-3 FWS 60 60 60 60
212 1 0.5 AGFD 50 50 4
213 2 + FWS 21 21
2141 2 1-3 AGFD 25 25 25
2142 2 1-3 AGFD 25 25 25
221 2 1 FWS 5
222 1 1 FUWS 20
223 2 1 USFS 5
311 3 1 AGFD 10 2 2 5
312 2 1 USFS 5 2 2 2 2 2 2 2 6
313 3 1 AGFD 2.1 ) 0.5} 0.5] 0.5 0.5 | 0.5 0.5 0.5 7
36 |3 |+ USFS 2 131313 131313 |13 (8
32 3 + USFS 2 2




APPENDI X A, MI. GRAHAM RED SQUI RREL HABI TAT MANAGEMENT ZONES

The USDA ForestServi ce shoul d adopt these zone descriptions and managenent
obj| ectives to help guide the M. Gaham red squirrel recovery efforts. The
fol |l owi ng managenent objectives do not advocate that all areas in the

Pi nal enos be nanaged exclusively for M. Gahamred squirrels. My other
speci e5 dependent on, or living in, coniferous forests in the Pinalenos
Wl also benefit from these nmanagenent nethods.

Vahl e (1978), Froehlich (1990), and Mannan and Smith (1991) were used to
estimate the habitat conditions needed for middens and foraging areas. The
managenment intent is to maintain suitable habitat conditions for the M.
Gaham red squirrel (Conner 1979).

The fol l owi ng habitat descriptions should be considered to be the future
desired condition of the forests. In the spruce-fir and nixed conifer
vegetati on associations, the forest structure should consist of a nearly
continuous multi-layered forest with overhead canopy closure greater than
80%, basal area of at |east 65 m2/ha (275 ft2/ac) with groupings of 0.031
ha (0.078 ac) of large dom nant trees 2 40 cm (16 in) dianmeter at breast

hei ght (dbh) associated with 2 5-8 logs and | -2 standing shags 2 40 cm (20
in) dbh (Mannan and Smith 1991). In general, 10-15 snags/ha (4-6 snags/ac)
that are 2 40 ¢cm (16 in) dbh need to be maintained. A so, as many |arge

| ogs as possible need to be maintained, especially those in the later
stages of decay. The goal for each zone is to strive towards the stand
characteristics |isted above, which will provide optimal habitat for a wde
variety of wildlife. The stand characteristics above are descriptive of

ol der seral stages of coniferous forests. Excellent red squirrel habitat
is currently defined as those areas possessing the above characteristics
Suitable habitat generally contains many, but not necessarily all, of the
optimal characteristics. Habitat requirenents included for the future
desired condition may be nodified pending results of further research and
moni t ori ng

Managenent of recreational uses of the habitat management zones will be an
i mportant conponent in neeting objectives. Recreational use of all zones
is allowed, although certain activities nmay be restricted in specific
zones. The USFS, USFNS and AG-D should neet to discuss the recreationa
restrictions, necessary monitoring and future management direction.

Visitor education on the protection of red squirrels and their habitat is
essential. Visitor use nust not displace or nodify inportant red squirre
habi t at. Informational sign5 at nmajor access points to zones containing
important red squirrel habitats should explain managenent practices
Signing should be the mnimm needed and primarily for resource protection

Zone Descriptions (See acconmpanvi na mapl:

Zone 1

These areas are currently occupied by red squirrels. These areas have
relatively high densities of red squirrel middens in good cone crop years
and are critical to prevent extinction or irreversible decline of red
squirrels in the short term (20 to 60 years). Habitat in Zone 1 is highly
sensitive to direct (e.g., midden di sturbance, squirrel harassnent) an
indirect (e.g., renoval of dead and down wood, soil conpaction) inpacts

Managenent of these areas should focus on maintaining optimal red squirre
habitat characteristics. The nmaxi num | evel of habitat protection for
managenent and recovery shoul d be enphasi zed and incl ude maxi mum | evel s of
catastrophic fire and disease control. Because these areas are critical to
preventing the extinction or irreversible decline of the M. Grahamred
squirrel, they are the nost inportant areas for short-termstabilization
and no habitat 1055 should occur
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Pedestrian day use (hiking, hunting, birding, fishing, picnicking, etc.)
and canping are acceptable. Pets wll be leashed at all times. Trails
shoul d be well maintained to discourage cross-country travel. Snowobiles
are not allowed. Leave-no-trace canping ethics will be utilized. Loss or
depletion of dead and downed woody habitat conmponents must be prevented
Human use inpacts should be evaluated annually to determine future
managenent needs. |If necessary, recreation use may be managed by further
restriction (e.g. permit camping only, restrict hiking to trails, canpstove
use only).

Zone 2

These areas contain currently suitable and occupied habitats, but the
density of squirrels is less than in Zone 1. This zone also includes areas
t hought to be |nﬁortant di spersal corridors, but, due to topography or
other factors, they are not permanently occupied by squirrels

Zone 2 managenment will be simlar to managenent for Zone 1. The enphasis
will be placed on naintainin% red squirrel habitat characteristics,
incIudinP protection from habitat |oss caused by fire and disease. No
habitat loss should occur. Silviculture treatnments may be necessary as
determined from habitat analyses and outlined in a conprehensive
silvicultural plan

Pedestrian day use (hiking, hunting, birding, fishing, picnicking, etc.)
and canﬁinP are acceptable. Horses and nountain bikes are allowed, off-
road vehicle use (including snow nobiles) is not allowed. Pets nust be
| eashed at all times. Trails should be well maintained to discourage
cross-country travel. Leave-no-trace canpin% ethics will be utilized
Loss or depletion of dead and downed woody habitat conponents nust be
prevented.  Human use inpacts should be evaluated annually to determ ne
future nmanagement needs. I f necessary, recreation use may be nanaged by
further restrictions(e.g. pernit canping only, restrict hiking to trails,
canpstove use only). Roads currently in the area will be maintained to
current levels or reforested as determined in the reforestation plan.

Jone

These areas have currently or potentially (within 20 to 60 years) suitable
habitat and have widely scattered middens or are not currently occupied by
squirrels. These areas have a high short-term potential for habitat

recovery.

Zone 3 should be nanaged to provide suitable red squirrel habitat within so
years. Silviculture techniques should be used to inprove the habitat.

These areas are conpatible with all types of dispersed recreation
Recreation use and inpacts should be evaluated yearly to deternine
management needs. During silvicultural treatnents, access may be
temporarily closed. Tralls should be naintained at or above current

levels. Roads currently closed should be reforested according to schedul es

devel oped in the reforestation plan

Zone

These areas have high long-term (perhaps 100 to 200 years) potential. They
may need intensive management to attain their full potential as habitat for

red squirrels.

Managenment options for these areas include natural regeneration and
intensive silvicultural efforts to provide suitable red squirrel habitat.
Recovery is expected to require nore than 25 years and may require nore
than 100 years. Areas are conpatible with dispersed recreation. Sone
degelpgeqlcanpgrounds may be conpatible, but they will need to be eval uated
i ndi vi dual | y.
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Zone

These are fragnents of areas of occupied red squirrel habitat. These areas
shoul d be protected from degradation and evaluated for their value as red
squirrel dispersal and recolonization areas. Surrounding areas should be
evaluated for potential to provide corridors fromthe fragnented areas to
the main red squirrel population areas. |f the areas are judged to provide
suitable corridor habitat, then they should be noved to the Zone 2
managenent schedule. Day and wal k-in canping are conpatible uses.
Recreation use in the areas should be monitored regularly. No habitat
shoul d be lost in Zone 5.

Zone 6

These areas are above 8,000 ft elevation and have little or no potential as
red squirrel habitat. They include natural neadows, open streamside

habi tats, cienegas, cliff areas, and areas dom nated by tree species not
used by red squirrels (e.g., ponderosa pine). Mnagement of these areas
will focus on uses other than red squirrel habitat

Zone 7

These areas have human caused disturbances and devel opments (e.g.,
devel oped recreation sites). These areas have little current value as red
squirrel habitat. These areas do not need to be recovered for red squirre

habi t at .
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APPENDI X B. List of Reviewers - Prelininary Draft

Peter F. Brussard, Departnent of Biology, University of Montana
M chael 6ilpin, Departnent of Biology, University of California, San Diego
‘Daniel Goodman, Departnent of Biology, Mntana State University

Bruce G Marcot, Pacific Northwest Regional Ofice, US. Forest Service
Mark L. Shaffer, The W/ derness Society, Wshington, D.C

Dr. Mchael E. soulé, Santa cruz, California
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Appendi x C
Public Review

The draft recovery plan was advertised in the Eederal Reaister on July 17,
1992. A 60-day comment period was provided. Review copies were sent to
Recovery Team members and consul tants, affected agencies, institutions and
individuals. Review copies were provided to other parties upon request.
ﬁ\n fastelrlsk (*) indicates those parties which submtted corments on the
raft plan.

Copies Sent To

Arizona Congressional delegation members
Senat or Denni s DeConcini
Senat or John McCain o
Representative Jim Kol be, District 5
Federal agencies . . , ] ) ,
M chael” J. Spear, Regional Director, Fish and Wldlife Service,
Al buquer que, New Mexico .
*» Llarry Henson, Regional Forester, USDA Forest Service, Al buquerque, New
Mexi co
James Abbott, Forest Supervisor, Coronado National Forest, Tucson,
Arizona
Rich Kvale, District Ranger, Safford Ranger District, Coronado National
Forest, Safford, Arizona
State agencies . . _ .
Duane iproufe, Director, Arizona Gane and Fish Departnent, Phoenix,
i zona
* Dr. Mchael Cusanovich, Vice President for Research, University of
Arizona, Tucson, Arizona
Recovery Team membersand consultants _ .
Randal | Smith, Team Leader, USDA, Forest Service, Coronado National
Forest, Tucson, Arizona _
Terry B. Johnson, Arizona Game and Fish Department, Phoenix, Arizona
Lesley Fitzpatrick, Fish and Wldlife Service, Arizona Field Ofice,
Phoeni x, Arizona
Genice Froehlich, USDA, Forest Service, Coronado National Forest,
Safford, Arizona
R Barry spicer, Arizona Gameand Fish Department, Phoenix, Arizona
Dr. NormSmth, Cooperative Fish and Wldlife Research Unit, University
of Arizona, Tucson, Arizona . .
Dr. Russell Davis, Department of Ecology and Evolutionary Biology,
University of Arizona, Tucson, Arizona . .
* Dr. Christopher Smith, Division of Biology, Kansas State University,
Manhattan, Kansas _ _
Curt Halvorson, Fish and Wldlife Service, Ft. Collins, Colorado
Interested parties . . . .
* Charles Babbitt, President, Mricopa Audubon Society, Phoenix, Arizona
Dr. Robin Silver, Phoenix, Arizona
* Dr. Rolf Koford, Northern Prairie Wldlife Research Center, Fish and
Wldlife Service, Jamestown, North Dakota
» Dr. Paul Young, Departnent of Ecology and Evol utionary Biol ogy,
University of Arizona, Tucson, Arizona

Cooi es Requested By

Howard Merrill, Geen Valley, Arizona . .
Dr. H Paul Friesema, Center for Uban Affairs and Policy Research,
Nort hwestern University, Evanston, Illinois

, Patrick Conner, Fish and Wldlife Service, Austin, 'Texas
Dr. Roger Angel, Stewart Observatory, Tucson, Arizona
M ke Sei dman, Phoenix, Arizona
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Margi e Dougl as, Phoenix, Arizona

Rosenary Maddock, Tucson, Arizona

Jodi Barnhill, Springfield, Illinois

Phyl Iis Conner, Phoenix, Arizona

Carol Jones, SEC Donahue, Geenville , South Carolina

Doris Parker, Vinson & Elkins, Austin, Texas

Chris Driscoll, State Press, Arizona State University, Tenpe, Arizona

Joe Marshall, Smthsonian, Washington, D.C

Dr. Carol L. Rowe, Tucson, Arizona

Susi e Brandis, G and Ca(n)yon Chapter, Sierra Cub, Tucson, Arizona

Dr. Margi e McGonagill, fice of Federal Relations, University of
Arizona, Tucson, Arizona

Ted Fickes, The W/ derness Society, Washington, D.C

Frances \Werner, Tucson, Arizona

Dr. Ron Schmoller, Safford, Arizona

Robert Anes, Sportsman Gun Cub, Scottsdale, Arizona

Harl ey Krager, Sportsman Gun Club, Scottsdale, Arizona

Dee Jaksich, Gaham County Chamber of Commerce, Safford, Arizona

Al Dorazio, Tucson, Arizona

Jorge Quido, Douglas, Arizona _ .

David Hoy, Phoenix Gazette, Phoenix, Arizona

Steve Yozwi ak, Arizona Republic, Phoenix, Arizona

Jack Fraser, Fountain Hills, Arizona

Donna Knipschild, SEC, Inc., Sedona, Arizona

Dwi ght Metzger, Tucson, Arizona

Ben Avery, Phoenix, Arizona

Richard W/I bur, Tucson, Arizona

Al an Lipman, Tucson, Arizona

Car ol I'liams, Fish and Wldlife Service, Dexter, New Mexico

rTara Meyer, Arizona Wldcat, University of Arizona, Tucson, Arizona

C em Anthony, Merchant Marine and Fisheries Conmittee, House of

Representatives, Wshington, D.C

John Korol sky, Phel ps-Dodge Mrenci, Mrenci, Arizona

L.L. Hankl a, Andrews & Kerthe, Washington, D.C

Lori Ruitt, NFPA, Washington, D.C

Kerry Pasquarelli, Project Learning Tree, Washington, D.C

Jonat hon Luni ne, Tucson, Arizona

John Daugherty, Tucson Newspapers, Tucson, Arizona

D.J. Schubert, The Fund for Animals, Silver Spring, Mryland

Beth Haviland, The Humane Society of the United States, Wshington, D.C

Jerone Pratt, Sierra Vista, Arizona

Li sa Jones, Tucson, Arizona

G Donal d Kucera, Tucson, Arizona

Ji m Ericson, Arizona Daily Star, Tucson, Arizona

Anita Allen, cH2M Hill, Reston, Virginia

Dr. Peter Warshall, Tucson, Arizona

Alan Parolini, FB&D Technol ogi es, Houston, Texas . .

Fred C. Schmidt, Docunments Departnent, Colorado State University, Ft.
Col l'ins, Colorado

Ri chard Tobin, Springfield, Virginia

Thomas Eugene Terry, Birm ngham Al abana

Comments Al so _Received From

*

* o g

* %

C.D. Cochran, G aham County Chapter of People for the West, Safford,
Ari zona

Darryl Wech, Safford Arizona

| .H. Barnett, Tucson, Arizona

Dr. Neville Wolf, Tucson, Arizona .

Alan B. Wech, Safford Rotary Cub, Safford, Arizona

Del bert Househol der, G aham County Board of Supervisors, Safford,
Ari zona

Mchelle H Brown, Tucson, Arizona
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Appendi x D
COMVENTS RECEI VED

A total of 21 letters of coment were received on the M. Gaham red
squirrel recovery plan. Al personal letters of conmment are reproduced in
this Appendix. ‘Al coments were thoroughly reviewed and considered.
Responses to comrents were dealt within two ways: (1) editorial commrents,
corrections of factual errors were incorporated directly into the text of
the plan; or(2)commentsconcerning plan content were addressed in
specific responses, although smerconments were grouped together and
answered as one. Specific Fish and Wldlife Service (USFWS) responses are
in the section of the Appendix following the reproduced letters of comment.
Numbers in the margins of the letters refer to the appropriate response or
responses for that comment. Comment letters are arranged in the order they
were received by the USFWS.
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PHOENIX, ARIZONA 85018

)

R e e
aAugust 4, 1992

/}‘,,/74 _

Sam Spiller, Field Supervisor
U.S. Fish and Wildiife Service
3616 W. Thomas, Suite 6
Phoenix, AZ 85019

Dear Mr. Spiller:

We have received a copy of the draft recovery plan for the Mt. Graham red squirrel.
We are happy that you have included such renowned scientists as Peter Brussard and
Micahael Soule on your review committee. They have opposed the construction of
telescopes and further habitat destruction on Mt. Graham. They lend some credibility
to the U.S. Fish and Wildlife procedural process. But, we are quite surprised that the
committeee appears to contain no scientists familiar with the Mt. Graham biodiversity or
the squirrel.

In particular, you appear to have deliberately cut out many of the best informed
biologists. This includes Dr. Peter Warshall from the University of Arizona who has
been the most constructive critic of the USFS, UA and USFWS biology concerning the
squirrel; Drs. Duncan Patten and Julie Stromberg (Center for Environmental Studies,
ASU) who made the major pre-project survey of the forest now being destroyed by the
astronomical project; C.H. Halvorson of the USFWS who is considered the world’s field
expert on monitoring red squirrel biology; and Dr. Rolf Koford of USFWS who was
selected by USFWS to be the major biologist in reviewing the flawed, improper and
fraudulent Biological Opinion that was tampered with by your former regional director,
Michael Spear.

Your comment that it will be at least 100 years to restore the red squirrel is contradictec
by recent studies on the mountain by University of Arizona scientists. The Mannan anc
Smith studies of Sept. 1991 outline regeneration of reforested habitat as “at least 230
years and may be as great as 290 years.” The transition zone ecosystem at lower
habitat where the logging has historically occurred is “a projected regeneration time of
up to 260 years” or some 30 years longer. It requires a longer time because of the
warmer, dryer habitat at the lower transition zone.

AUG T 1992

DEDICATED TO THE PROTECTION OF NATURAL WETLANDS IN AN ARID ENVIRONMENT
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From our point of view, it looks as if you want a pro-forma recovery plan that will

squeeze by legal challenges and not a recovery plan that will actually have some
power and help the squirrel's recovery. We request you consider the suggested
personnel addition of the above to your review panel.

Snncere%’
="
Chas. "@bm President
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UNIVERSITY

Division of Biology

Ackert Hall
Manhattan, Kansas 66506-4901
913-532-6615

August 7, 1992

M. Sam F. Spiller, Field Supervisor

U S. Dept. Interior, Fish and Wldlife Service
Ecol ogi cal Services

3616 W Thomas, Suite 6

Phoeni x, AZ 85019

Dear Mr. Spiller:

| read with nuch interest the Draft Recovery Plan for the Munt
Graham Red Squirrel that you sent nme. The introductory section on
the squirrel biology was accurate and conservation measures and
strategy for stabilization seemed quite reasonable. The situation
with the Munt Gaham Red Squirrel is unique in nany ways: 1) The
subspecies has been isolated at a |low population |evel (probably
1000 to 3000) for 10,000 years so that it has had time to evolve to
its i sol ated and endangered situation at a popul ation size not too
different fromits present endangered size of (150 to 400);

2) Individual squirrels live on easily defined middens in the center
of defended territories so that populations are relatively easy to
census and study; 3) The University of Arizona's interest inputting
tel escopes in the heart of squirrel habitat has led to a large
budget for studying the status of the squirrel. These three factors
make the Munt Gaham Red Squirrel population an ideal case study
for Iong-term maintenance of endangered popul ations. Some
scientists should be hired to coordinate and writeup the whol e
study from the broad and general perspective of how to manage an
endangered species. That should include prine responsibility for
the research on the squirrel in section 21 on page 38. This shoul d
be soneone nore established and with nmore clout than Paul Young. |
do not understand the interagency responsibilities well enough to
know how such a person woul d be givenhis/her authority, but there
is a unique opportunity to do a fundamental case study on an
endangered species and it would be a shame to nmiss the opportunity.

Sincerely yours,

Uidhes € 8,21

Christopher C. Snmith
Pr of essor

CCS: dc

AUG 1 0 1962
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United States Department of the Interior

FISH AND WILDLIFE SERVICE o—- -
Northern Prairie Wildlife Research Center
Route 1. Box 96C
Jamestown. North Dakota 58401
7 August 1992
Memorandum 5 oa
.I/
To: Field supervisor, Ecological Services, Phoenix, Arizona
From: Wildlife Biologist, Northern Prairie Wildlife Research
Center

Subject: Comments on Draft Recovery Plan for the Mount Graham Red
Squirrel

My editorial suggestions are on a copy (attached) of the subject
document. The general focus of the draft plan is well-placed,
emphasizing habitat protection and restoration while pointing out
the critical needs for research and monitoring. The biological
background, in particular, is organized and presented well. Some
aspects of the document, however, could be stronger.

A major objective is to "stabilize" the population. I had two
reactions. First, in some places the plan treats this objective as
separate from the objective of increasing the population (e.g., "to
increase and stabilize"™ {[p. iii]) and in other places the plan
seems to subsume increasing under stabilization (e.g., one
“"stabilization objective" is to allow the population to increase
(p. 37]). I got the impression that the objective of increasing
the population was added at some time in the development of the
document; the Table of Contents left it out of the heading for the
section that begins on p. 25. Some additional thought might be
given to these two objectives and how they relate.

Second, stabilization implies reduction in the amplitude of
population fluctuations. Because wide fluctuations are inherent in
red squirrel population dynamics, this objective (never having the
population fluctuate below 300) may not be achievable, even with an
increased population. The increased population far in the future
may be only 35-40% above current levels, judging by the estimated
increase in carrying capacity (p. 36). With populations at this
somewhat higher level, I would think regular dips below 300 should
be expected. If the population can be increased by this much, is
a separate stabilization objective needed?

The relevance of the habitat capability modeling of the "carrying
capacity" was not stated clearly. The concept of a carrying
capacity is wusually associated with populations regulated by
density-dependent factors. I know of no evidence that the Mt.
Graham red squirrel is usually reguiated by such factors. The goal
of presentingAtL)fc fUﬁrm estimated carrying capacity (650 in 1991)
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may have been to prov1de a basis for comparison with future
estimates (e.g., 900 in 2191), allowing an inference about how much
the average population size might be expected to increase in the
future under optimal conditions. If so, perhaps that should be
stated.

The speculation that the population "may be homozygous" (p. 33)
adds little and could be interpreted to mean that future population
declines probably do not pose a genetic risk due to inbreeding
depression. With today’s genetical techniques, researchers may be
able to use tissue samples from living individuals (and perhaps
museum study skins) to determine the level of heterozygosity levels
now and in the recent past, eliminating the need for speculation.
I recommend deleting this speculation.

The definition of effective population size (the number of breeding
individuals) is 51mpllst1c and incomplete. A more complete
definition and some suggestion of why the ratio of N, to N is only
0.5 would help the reader interpret the meaning of this estimate.
Effective population size has a specific meaning in population
genetics, referring to an equivalent "ideal" population size that
would lose genetic variation through genetic drift at the same rate
as the natural population. If the population is homozygous (lacks
genetic variation), one could argue that it does not matter what
the ratio is. The presentation on p. 33 and the statement that N,
"may become dangerously low" (p. 36) imply that N, changes with N.
As used in population genetics, however, N, is a summary measure
that takes into account populatlon fluctuatlons I recommend using
the expression correctly and revising the text as required.

An important habitat that should be protected and restored is
dispersal habitat. This is barely recognized in the current
document. Explicit mention of dispersal corridors is found only in
Appendix B (pp. 56, 57). The Mt. Graham red squirrel has a meta-
population structure, with isolated subpopulations (e.g., Grant
Hill, Heliograph Peak) subject to local extinctions. The relevance
of this population structure as it affects population vulnerability
and the importance of suitable dispersal habitat could be
discussed.

Recent experience indicates that we can expect to face again a
population decline that will lead to supplemental feeding. This
document calls for a small expenditure to develop guidelines and
procedures for such feeding. Ideally, research (and a larger
expenditure) should precede development of these guidelines. This
research should determine the effect of such feeding on aggressive
interactions with tassel~eared squirrels, chipmunks, and other seed
consumers and on red squirrel mortality. A properly designed
experiment, with adequate replication, would provide a sound basis
for management decisions. The experiment could be conducted on
squirrels in the White Mountains, thus avoiding unnecessary risks
to Mt. Graham red squirrels. Personally, I would place this need
above the development of captive breeding techniques in the
budgetary process.
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Finally, I note that 1-3 years of research on population dynamics

and life history will likely be insufficient to provide all the
data needed for a good population viability analysis.

Additional
9 research on levels of genetic variation would also be very helpful.
Recognizing that budgets are limited, I will stop there.

Please contact me if you want me to elaborate on any of these
comments or if I can be of further assistance.

2?0/{2’ /< %5&7;‘?</

-

Attachment

49



10

SAFFORD, ARIZONA 85546

/_
SUPERVISORS
DELBERT HOUSEHOLDER. CHAIRMAN
REX BARNEY, MEMBER August 13, 1992 JOE CARTER, COUNTYMANAGER
HAYNES MOORE. MEMBER BARBARA FELIX. CLERK

Sam F. Spiller

Field Supervisor

U.S. Fish & Wildlife Service
3616 W. Thomas, Suite #6
Phoenix,Arizona 85019

RE: Mt. Graham Red Squirrel Draft Recovery Plan
Dear Mr. Spiller:

Thank you for the opportunity to comment on the Draft Recovery Plan for the Mt.
Graham Red Squirrel. Graham County has reviewed the document and forwards for your

consideration the following comments.

RE: Page iii -In reviewing the Executive Summary, it appears that the cost factors
associated with the Ten Year Recovery Plan are in excess of $1.8 million dollars.
As public officials who have a fiduciary responsibility for the most efficient use
of public funds, we would hope that any plans for such expenditures are well
thought-out. In other words, if the expenditure of those funds are for a variety
of uses related to stabilization of the habitat area, we hope you would involve
specialists not only in forest management, but scientists and others for a thorough
evaluation of the expected benefit prior to the expenditure of such large sums.

RE: Page 55 - The proposed management plan for the squirrel habitat area, (Appendix
B, Zone 1), is consistent with our view on the habitat area since the squirrel was
listed. We have always believed that day use for those activities identified on
page 55 would not negatively impact the squirrel®s survival. We hope that such
use of the area will be a component of the final document.

Again, thank you for the opportunity to comment on the proposed plan.

Respectfully,

AUG 2 0 1932 gezm COUNTY BOARD OF SPPERVISORS
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From: Ben Avery
127 W, Jillow ave,

Pho=nix, A7, 25029
Somm-ntso n Mount Graham Red 3nuirrel Drafi Recovery Pl=n:

Having read 2nd reread portions of the Inunt Grzhzm Ze” Sauirrel
Recovery Plan, I would like to comment on that orovosed plzn from
t~ 2 standvoint of my 3 vears residence in Arizona and a life*ime,

~zrting as 2 younvster, 1in hurting rodents from nrairie dogr-,
rabbits, ground sjuirrels to tree ﬂwulrrols in this st-<e.

I ¢cann ot bclleve that 2 temm of biolozists would mmke the
recommendations found in this report concerninc the "recovery”
of a rodent novulation, na-ticularly a sauirrel. Certainly they did
not examine from a broad versnective. I hepe they did not encace in
an exercise just to bolster the politic#1l andanserment of the regd
souirrals on Mount Graham to bloc dsvelodmnt of the University of
Arizona astronomy wvroject.

Hietorically stulrrel vonulations in tha Southwest, n=r~*~u
Ariznona, have fluctnated trcm?nﬂoucly. I=2m OPrllcu7?“'V cocnize
of severe low vopulations of squirrels in khe late lOBOs-aarly lobLnNge,
and the 1060s. In this s%tufy it is noted that the red szuirrel on
¥ount Graham was so scerce in *the 12860s tha* Zr. H.L, ilinckley of
irizonz State University w=ss led to conclude that they h=d become
rxtinet in 19547,

”*0”9 is mrob2bly no donibt the axtremely low norulz*iones o~
gruirrels =nd o “her +odentes r=cults to r-omes sxtent from drouth, but
it ™s=a h‘on my exnerience to find very low wo~ulatiorne ‘ollowing
ayary ~onulation exnlosion o these cre-iures,

This would indidate *to me that larg= nomulations recult in “ie-off
from dissase., I think some of these diseases 2re swread by a“lea or
nite,

Therei sno -“ubt that sruir-els are a“fected by n»nredation, but
I nwave n ver falt that nreda~‘on wAas a vroblem. I anythin- it may
benafit 21l rodent speclies bv t=ndinc to Thecome arzatsr when the
rodent vonulations are high, theeeby becoming a leveling factor.

It is not my nmurnose to tear the racovary plsn apart because I
r»acomnize much work has gone into it. But from a bro=sd mersnective
the only recommendation in that plan that will helo arsure the long
~erm con~inued existence o2 the lloun* Graham Red Squirrel is the
restora“ion of hrabitat caused hy 10”’lﬂ” and blowdowns. vet annarently
*he recovery *eam allocates onlj~p77,fﬁﬁézfsgover 2 Two-ye2r neriod
to this task.

The other actions needed, zccording o the revort, would not be
eded at all as far as “he red sjuirrel is concarned.

Let us be honest., 1. Protection and monitoring existin= pooulation
“nd h=bitat. 2. Det~rminins 1ife history and h=zbitzt ncolo*y. L, Int-
e~~ating qno01°s and habit~® protection z2ctions for the Pinaleno
Yountains wil Ao nothing »ut pravide jobs for *he ma2ny unemmnloyed
piologists tha* c2n be evvected to grow with time and far excead the
nearly $2 million listed in the revort.

Such w=sted mrney could better be allocz2ted to s»acies that
are really endangarad,

lerly
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August 19, 1992

Lesley A. Fitzpatrick, menmber

M. Gaham Red Squirrel Recovery Team
U.S. Fish and WIldlife Service

Phoeni x, AZ

Dear Ms. Fitzpatrick;
| recently received a copy of the Mount G aham Red Squirrel

Draft Recovery Plan from your office and would like to include ny
comments regarding it along with those others acquired as part of

the public comment stage of the docunent. However, my comments
have little to do with "inprovenment" of the draft because | find
it to be conplete and accurate as well as, informative. But
rather, | would like to briefly state what the docunent tells ne,
a nenber of the public, on what needs to be done for the M.
Graham Red Squirrel in order to insure its existence into the
future. Preci sely because of the fact that this stage of the
recovery process for the red squirrel allows for the public to
express its concerns, | amtaking advantage of the time to state

my support for sone of your "first draft" decisions, add ny
doubts to some others and denonstrate ny interest for the
survival of the M. Gaham Red Squirrel.

| amfamliar with the Pinaleno Ms. and the squirrel issue
having worked there as a Forest Service fire suppression
technician for three years and as the University of Arizona
intern assigned to Barry Spicer during his 1885 summer status
survey of the M. Graham Red Squirrel. | also have a bachelor's
degree in Wldlife Biology and amcurrently seeking a master's
degree in Renewable Natural Resources, both from the University
of Arizona. Sinply, | would like to cormend the recovery team as
well as, support their decisions regarding their plans to
continue managing essential habitat, continue _m:)nltorlnfg t he
squirrel's and associated habitat's condition into the future

10| (including popul ation dynam cs, midden characteristics and cone

crops ), creating an energency plan for habitat catastrophes and
esigning a public education program | would especially like to

ive my support for the reforestation plan to take place within

esignated critical habitat and throughout potential habitat.
Wthout habitat restoration, inprovenment and espansion, | believe
the food source for a healthr popul ation of red squirrels may
never become available naturally and in regards to the future,

izl the red squirrel population = itself may reach a genetic
= bottl eneck.

| do have sone aPPr ehensi ons, however, over a specific
stated plan - that of allow ng day use (ie. hiking, hunting, bird
-wat ching, fishing, picnicking) within Zone 1 and Zone 2. Froma

bi ol ogi cal standpoint, | believe that the added disturbance of
recreation could prove detrinental to the squirrel's health and
daily activity requirements. Furthernore, the M. G aham issue
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has been so highly publicized that | am positive that, once these
zones are opened, the public will imediately begin to seek out
red squirrels and their middens. From experience, the squirrels
are very territorial and will attenpt to defend their middens
from even the largest creatures ﬁie. humans) . Thi s added,
needl ess stress wll only use up valuable energy that should be
used in foraging, food storage, reproduction, nest preparation
and territoriral defense against the tassel-eared squirrel. There
is also the potential problem of recreators directuy di sturbing
middens in such a way that cones are displaced and becone
unavail able for the squirrels when winter sets in. | urge you to
reconsider this plan and continue restricting recreation to zero
within these zones, at least until the squirrel has the chance to
begin expanding its range. Even though it was nentioned that day
use will be "managed through restrictions", there 1is still no
effective control over all who would visit these areas.

My other concern is with the telescope facility. Throughout
the docunent, it was made quite evident that habitat |oss has, is
and will be one of the main factors of the squirrel's decline.
And, even though | understand the telescope facility has gotten
the OK to nove forward fromthe U S. governnent, | cannot let the
poi nt 80 by that this type of habitat destruction, although
decl ared of scientific value, is still habitat destruction and
w |l prove just as harnful to the continued existence of the red
squirrel as any small scale clear cut operation. This is
especially true now when the red squirrel is still considered "in
danger" and is still relaying on a fairly small area for its
necessities AND because the telescope facility is to be built
exactly within this critical habitat. Therefore., | would like to
reinstate ny objection to the telescope facility to be |located on
the top of M. Graham as | have always done in the past and am
now even nore convinced of after reading the M. G aham Red
Squirrel Draft Recovery Pl an.

Thank you very nuch for the opportunity to remain involved
in the red squirrel issue and, after reading the Draft Recovery
Pl an, becom ng nore inforned of its progress and your future
plans for its continued existence. |f you have any questions or
comrents regarding this letter, please feel free to contact ne.
| genuinely wish the recovery team | uck

Sincerely,

—\(Y“dehiizjéilnav\

M chelle H Brown
4741 N. Palisade Dr.
Tucson, AZ 05749
(6802)748-1905
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BR. R Schnol | er

Rt 2 Desert Hills #16
Safford, AZ 85546
(602) 428-5885

Edi t or,
Eastern Arizona courie
Safford, AZ 85546

August 24, 1992

Dear Editor,

The proposed U S. Fish & Wldlife Service's Draft Recovery
Plan for the Mount Graham Red Squirrel has one main fault which is
easily correctable. Hi gh Peak Road (FSs 507) should be re-opened
rather than kept closed as U S. Fish & WIldlife suggests. The
public (local and recreational tourists) should have access to the
uni que environnment on top of M. G aham

The Draft Recovery Plan calls for "Reforestation of [the

recentlyl closed roads..." though no real arguments are presented
as to why. The Hi gh Peak Road is so narrow that only m ninal.
m croclimtic edge-effect danage has occurred. It would take over

100 years for the roadway to be reforested, by which tine the tiny
gain would be insignificant and irrel evant.

In addition, nobst of the road is not in an area of prine
squirrel habitat. Seventy-five to eighty percent of FS 507 is
rated in the proposal as either squirrel zone 4 where even "Some
devel oped canmpgrounds may be conpatible..." or zone 2 where
"Roads currently in the areas will be maintained...". Only the
last mle or so of the road, near the summt, is in zone 1 where
"Day use.. .and wal k-in canping use are conpatible,"”, but canping
and trail-resticted hiking gcould be inposed. .

The Mount Graham Red Squirrel, according to the proposal
has been confirned to be quite unique, perhaps the nost
di fferent subspecies of all 25 subspecies of red squirrels in
North Anerica. It may even be a distinct, as yet unnamed, species
(see page 3). "our" squirrel has been isolated on Munt G aham -
away from other red squirrels-- for at least 11,000 years. The
Mount Graham Red Squirrel is co-evolved or co-created with M.
Grahami's uni que mountain top ecosystens, and ". . .helps ensure
survival of the ecosystem"”

The squirrel is still in real danger of extinction. Past
| umbering, and current observatory construction threaten its
survival . Wiile, "The chances of |ong-term persistence. . .are
noderate to low." the squirrel's situation ". . . . is not hopel ess

or irreversible.”

One of the best ways to give hope to the survival of our
uni que Mount Graham Red Squirrel is by |ocal and mountain-
visitor support and enthusiasm  The public deserves to see our
out st andi ng nountain top but not everyone can hike uphill for
several mles at high altitude. W should renove the roadblock to
public access to the top of M. G aham so we can all better
appreci ate, be proud of, and thereby help protect our planet-w de
"famous" squirrel. At the same time we should all learn to
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£rod storage areas, vital to their overwintering and ong term

survival. W should avoid tranpling or digging into these «cone-
storage sites.
9 We don't close down Main Street because soneone m ght

break a wi ndow, do we? Wthout unobstructed public access to the
top of M. Gaham (via H gh Peak Road) some of the public is nore
apt to resent, unfairly, the innocent squirrels, rather than |ove
and appreciate M. G ahamand all her creatures.

Si ncerely,

R. R Schroller, Ph.D.

fornmerly a principal high-altitude
scientist with the U S, International
Bi ol ogi cal Program

cc: KATO
Graham County Chanber of Conmmerce
Graham County Board of Supervisors
Sal-ford Gty Council
San Carl os Apache Tribal Council
Huachuca Audubon Soci ety
Tucson Audubon Soci ety
Grand Canyon Chapter, Sierra Cub
Arizona Gane & Fish Conm ssion, Non-Gane Animals
Coronado Nati onal Forest
U S. Representative Jim Kol be
U S. Senator Dennis DeConcinni
U S. Senator Al bert Core
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August 2 2 , 1992 APA

Lynn Starnes

Acting Regional Director

U.S. Fish and Wildlife Service
P.0. Box 1306

Albuquerque, N.M. 87103

Dear Ms. Starnes:

Attached is a copy of my comments to the Phoenix Office of
Ecological Services con their undated draft Recovery Plan for the
Mt. Graham red squirrel. You will note that I have asked that all
review comments be made a part of the draft to be submitted to your
Regional Office and that I be provided with a copy of that draft.

Importantly, I ask your office to issue a pre-adoption draft for
public review before final decision on the Recovery Plan. That
pre-adoption draft should reflect any changes proposed by the
Regional Office and include all comments received by the Regional
Office additional to those received by the Phoenix Office. I
request that your office provide me with a copy of such a pre-
adoption draft for my review and comment. This process should be
accomplished expeditiously. It is unfortunate that it has taken so
many years to produce this draft but a few more days to improve its
acceptability is more than justified.

Through this process public understanding and confidence in the
adoption procedures will be improved. I will be grateful for your
implementation of these procedures.

Sincerely,

Jack C. Fraser

cc: Arizona Game and Fish Department
USFWS, Phoenix
Maricopa Audubon Society
Sierra Club ST
Arizona Wildlife Federation SR
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J.C. Fraser

14856 E Windyhill Rd.
Fountain Hills, Arizona 85266
(602) 837-3026
FAX (602) 837-6305

August 22, 1992

Sam Spillar, Field Supervisor
U. S. Fish and Wildlife Service
3616 West Thomas Road Suite 6
Phoenix, Arizona 85019

Dear Mr. Spillar:

The purpose of this letter is to convey my review comments on the
Service’s undated Draft Recovery Plan for the Mount Graham Red
Squirrel. It is my understanding that public comments will be
received by your office until September 15, 1992.

First, I would like to request that all review comments received by
your office, including mine, be made a part of the draft report to
be sent to your Regional Office in Albuquerque for approval.

Secondly, I ask that I be provided with a copy of the report as it
is sent to the Regional Office, including all comments received and
any comments of your office on the comments received on the draft.
The inclusion of comments received should include any received from
the six reviewers listed on page 53 of the draft Recovery Plan.

Thirdly, in submitting your office’s draft to the Regional Office
in Albuquerque please relay the request that before adopting the
Recovery Plan the Regional Director issue a draft of his or her
proposed adoption version for public review. The proposed adoption
draft would reflect the Regional Director’s proposed changes in the
draft submitted from your office and include all comments that may
have been received additional to those received by your Phoenix
Office. This process should be done expeditiously so as not to
unduly prolong the adoption action. It has taken too many years to
reach this stage but a few more days to insure adequate public

lreview and acceptance is important.

Your special attention to these requests will be appreciated and
if, for any reason, you cannot satisfy them I would be grateful for
your notification and the reasons therefore.

My comments specific to the undated draft Recovery Plan follow:

1. Recreation Uses: The allowed recreation uses in Zones 1 and 2

constitute a significant relaxation regarding potential disturbance
factors for the red squirrel. I see no problem with day use for
hiking, bird watching, etc. at present levels of recreation use but
if recreation use increases in the next few years in Zones 1 and 2,
hunting, overnight camping, fishing and presence of pets (even
with a leash requirement) could conceivably result in undesirable
disturbance before red squirrel population recovery reaches
stabilized conditions.
AUG 2 § 1992
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Recommendat i on: Provide for a specific review of allowed

recreation uses in Zones 1 and 2 at the end of the first three
15 years of implementing the Recovery Plan.
2. Overly Optimistic Habitat and Popul ati on Proijections: Perhaps
the most important weakness of the report is its overly optimistic
projections of red squirrel habitat restoration and population
recovery . Currently the prime habitat for the Mt. Graham red
squirrel is limited and much of its former habitat (upon which
recovery through restoration depends) has been seriously impaired.
by fires, logging, developments, etc. 0ld-growth, large tree,
closed canopy spruce and fir forests with considerable dead and
downed trees at elevations above 8,000 ft. are habitat
requirements. To produce such forests through restoration of
impaired habitat areas on Mt. Graham and thereby creating
sufficient new habitat to stabilize the red squirrel population at
900 to 1000 in less than 200 to 260 years is unrealistic. Such
optimism is unwarranted and cannot be substantiated. To say that
the current 1991 habitat capacity is approximately 650 red
squirrels is unsubstantiated by actual population estimates in the
last ten years. A number of statements in the draft reflect this
unwarranted optimism:

a. Page iv: "At least 10 years will be needed to
stabilize the Mt. Graham red squirrel population and at
least 100 years will be needed to restore Mt. Graham red
squirrel habitat."”

b. Page 7: "--- the USFS estimated current and future
habitat capability for the Pinalenos, and determined a
current 1991 capacity of approximately 650 red squirrels
(USFS unpub. data)." "Assuming natural succession, with
no catastrophic events, the model predicted that in 200
years the —carrying capacity would increase to
approximately 900 squirrels."

c. Page 31: "Using the most recent habitat and density
information derived from surveys, a current carrying
capacity of approximately 650 red squirrels may be
possible under optimal conditions and applying squirrel
density estimates a predicted future maximum carrying
capacity of approximately 900 plus squirrels can be
maintained in the long term (100-200 years into the
future)."

d. Page 32: “"Restoration of higher population levels
will be possible only when several successive years of
good or heavy cone crops occur. Currently, the small
amount of habitat available to the red squirrel ensures
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that even in times of good food availability, populations
will not greatly expand. Unless the habitat is improved,
population fluctuations could occur that would result in
numbers falling below viable levels." (Note that this
statement conflicts with the unwarranted optimism on
habitat restoration and population projections elsewhere
in the report)

e. Page 36: “The population is isolated. The
population is inherently vulnerable to extinction. With
aggressive habitat protection and restoration (during the
next 100 years) it may be possible to increase the
carrying capacity by 35-40% (to approximately 1000
squirrels).” "With a current estimated maximum
sustained population of approximately 650 squirrels,
chance extinction is a real and potentially imminent
threat (M. Schaffer, The Wilderness Society, pers.
comm. ) . The chances of long term persistence of the Mt.
Graham red squirrel must be classified as moderate to
low. With aggressive habitat protection and restoration,
and an improved distribution of red squirrels on the
mountain, relative security could be possible."

£. Page 56: "Zone 3 should be managed to provide
suitable red squirrel habitat within 50 years."”

g. Page 57: (In reference to Zone 4) "Management
options for these areas include natural regeneration and
intensive reforestation efforts to provide suitable red
squirrel habitat. Recovery is expected to require more
than 25 years and may require more than 100 years."
(This implies recovery between 25 and perhaps 125 years
which is overly optimistic).

The following statement on Page 33 appears to be an accurate
assessment of the current population and habitat situation and
hardly substantiates the current habitat capacity estimate of 650
red squirrels: “"Because of reduced habitat and subsequently the
carrying capacity of the remaining habitat, the population will
fluctuate around lower average population. Low points in the cycle
may be below population viability."

Prevention of such fluctuations by providing high quality habitat
in all vegetation associations as proposed in the last sentence of
paragraph 1 on page 33 cannot be fully achieved in the next 50 to
100 years as suggested in other places in this draft. Even if
present habitat can be fully protected from further impairment by
development and natural catastrophes, the time to produce mature,
canopied forests with downed trees will make early stabilization of
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the red squirrel population highly questionable within the time
frames suggested in this draft.

The following quote from the September, 1991 paper of R. William
Mannen and Andrew A. Smith (Identification of Distinguishing
Characteristics Around Middens of Mount Graham Red Squirrels) is
indicative of the time span needed to regenerate old growth habitat
on Mt. Graham:

"Regenerating potential midden sites will require long
periods of time. For instance, the mean age of dominant
trees, based on ages from breast height, was 212 years at
spruce/fir middens, and it probably took these trees 20
to 30 years to reach breast height (Stromberg and Patten
1989). An additional 50 years might be necessary to
produce the largest decayed snags and logs (Harmon et al.
1989). Thus, the total time to naturally regenerate
sites suitable for midden establishment is at least 230
years and may be as great as 290 years. In the
transition-zone forest, similar calculations lead to a
projected regeneration time of up to 260 years."

Even if we consider that some degraded areas may have already
started on the path of regeneration it cannot account for the
optimistic forecasts implied in the report. Early logging (1890 to
1946 was mainly in ponderosa pine. From 1946 to 1963 there was no
logging. The last major 1ogging (1963-1972) occurred only 20 to 30
years ago so regeneration is still in its infancy. Many areas on
Mt. Graham may take well over 300 years to regenerate to the point
of providing good habitat for the red squirrel.

Restoration of Mt. Graham red squirrel habitat is a slow process
and it is irresponsible to assume it can be accomplished in a short
period of time. This is why it is so very important to preserve
every acre of existing habitat if the Mt. Graham red squirrel is to
be saved. The viability of the population that may be improved by
habitat restoration is, unfortunately, dependent on the habitat now
existing, not that which can be hoped for 200 years or more from
now. Reliance on unrealistically short restoration times to
project overly optimistic population increases is a disservice to
the task of protecting an endangered species. The Recovery Plan
should clearly face the issue - saving the species is dependent
first on preserving every bit of existing habitat and in the long
term its recovery to an out-of-danger healthy population will
depend on enlarging its existing habitat through restoration and
improvement programs that may take 200 or more years to achieve.

Recommendation: The habitat restoration and population recovery

times and nunbers be revised to reflect at least a 200 year
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requirement to produce suitable red squirrel habitat from former
but degraded, destroyed, damaged or deforested habitat areas and
that an estimate of current habitat carrying capacity reflect a
more realistic appraisal based on past population estimates and the
current near-extinction level of the population. The Recovery Plan
should clearly differentiate between the immediacy of habitat
preservation and the long-term achievements of degraded habitat
restoration. Its readers and the public should not be misled by
repeated optimism based on unrealistic projections of population
increases resulting from "silviculture treatments", reforestation,
etc. The Recovery Plan should make it clear that realizing the
benefits of degraded habitat restoration will only come if existing
habitat is preserved to carry the species through the next
approximately 200 or more years.

3. "Mitigating” Future Habitat Losses: On Page 27, paragraph 2

there appears to be an unintended application of the word
"mitigated” to both past and future habitat losses incurred as the
result of both natural and development losses. Protecting the small
amount of existing habitat is absolutely the most imperative
management action if this endangered species is to be saved.
Throughout the draft Recovery Plan emphasis is placed on protecting
existing habitat. However, this last sentence of paragraph 2
implies that future habitat losses must be "mitigated" which
conflicts with the need to "protect" existing habitat. This
sentence should be revised.

Recommendation: Revise the last sentence, paragraph 2, Page 27 to

read: "Habitat lost or impaired by natural catastrophes or past
development must be mitigated and future habitat losses from
development prevented."

4. Recovery Plan Meaningless Unless Implemented: Unless the USFS

implements a Recovery Plan by incorporating it in its Forest
Management Plan and follows through on administrative actions and
aggressively seeks the necessary appropriations to carry out its
provisions the Plan could become an unused, useless document. The
Recovery Plan text should recognize this weakness and specifically
recommend that the Recovery Plan be implemented by the Forest
Service through appropriate revisions and incorporation in the
Forest Management Plan. Further, the Recovery Plan text could
appropriately suggest that an interagency implementation group
(such as was established for the bald eagle) be established to
advise the USFS on implementation as a means of carrying out the
intent of Section 7 of the Endangered Species Act which requires
consultation.
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Recommendation: Add a #4 "Implementation" to page 38 with a sub
entry 32 reading: "411. Inplenentation via USFS Forest Managenent
Plan". On Page 47 add an entry #4 “Implementation” with a sub
heading: "411. Recommend implementation through revisions in the
Forest Management Plan of the USFS to incorporate the provisions of
the Recovery Plan. The process could be aided by establishment of
an interagency implementation group with representatives of the
USFS, USFWS and the Arizona Game and Fish Department."

5. Captive Breedintz - Pase 45, #222: At this stage, with the near

extinction status of the M. Graham red squirrel, the all-important
management action is to preserve existing habitat and maintain the
existing population in as natural, undisturbed condition as
possible. To remove Mt. Graham red squirrels from the present low
population for captive breeding is to place the remaining
population in further jeopardy of extinction. 1If habitat loss is
going to be the cause of extinction then captive breeding has
little wvalue except possibly -to preserve a dgene pool for
undetermined uses elsewhere. It will not save the M. Gahamred
squirrel on Mt. Graham. Captive breeding could actually detract
from the concerted efforts needed to protect existing habitat. It
could become a crutch upon which improper reliance is placed to the
detriment of habitat protection. Captive breeding should not be
considered until it is determined that the habitat cannot be
protected and restored to maintain the population. When that
decision is made is the time to consider a captive breeding
program. The arqument that it then may be too late to preserve the
gene pool is academic.

Reconmendati on: Delete Section #222 on Page 45.

6. Suppl enental Feeding - Page 45. #221: Supplemental feeding

results in an artificial support of the population carrying with it
the dangers of artificial food dependency, and increased disease
and predation problems. It can also become a crutch upon which
management might rely to the detriment of vigorous habitat
protection and restoration. There should be no detraction from the
absolute necessity of protecting the remaining habitat and
enlarging that habitat through restoration of impaired areas.
Supplemental feeding will do nothing for saving and restoring
habitat on Mt. Graham. Supplemental feeding has no place in the
Recovery Plan for the Mt. Graham red squirrel.

Recommendat i on: Delete Section #221.

7. Weakness of Text Reqarding Habitat Protection ©Masures: In

pages 39-47 there appears to be a high degree of specificity
regarding recommended management programs, research and public
education compared to habitat protection actions. Since habitat
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protection is the most important management action for the survival
of the Mt. Graham red squirrel it would improve the Recovery Plan
if more emphasis was placed on it in pages 37 and 39 rather than
leaving it almost entirely to Appendix B. Habitat protection
actions in Appendix B are generally good but their main points
should appear in the body of the Plan. If for some reason either
the USFWS or USFS should alter the Habitat Management Zone concept
of Appendix B some of its important habitat protection actions
could be lost.

Reconmendat i on: Strengthen the Recovery Plan management action

sections on pages 37 and 39 (particularly the narrative section
starting on page 39) with respect to habitat protection by adding
the principal habitat protection measures set forth in Appendix B
without reference to the Zone concept per se.

8. The Habitat Mnasenent Zones Map (Fiqure 3., Paae 59) [s

Inadequate: The map on page 59 is extremely difficult to relate

red squirrel habitat and geographical features to the proposed
zones.

Reconmendat i on: Revise Figure 3 into a larger map of the zones

overlaying more detailed geographical features and midden locations
or provide two maps, one showing zones overlaying more geographical
features and one overlaying midden locations.

9. The Manaaenent Zone Descriptions in Appendix B Agg Inadequate:

It is impossible to determine what habitat types, locations and
importance to the Mt. Graham red squirrel are intended by the
various zone descriptions. Some descriptions are nice sounding but
couched in vague language (e.g. For Zone 4: "These areas have high
long-term [perhaps 100 to 200 years] potential" -- "Recovery is
expected to require more than 25 years and may require more than
100 years.") This entire Appendix B needs improvement for
clarity. The Zone descriptions should be sufficiently clear to
stand by themselves without reference to a map (which, in this case
is also inadequate) and they should relate to geographical and
habitat features important to recovery of the Mt. Graham red
squirrel and have clear, distinguishing management actions for
recovery.

It is not clear what is meant by: "The management intent is to
maintain average suitable habitat conditions for the Mt. Graham red
squirrel --" appearing on the first page of Appendix B. If this
has some special meaning to the Recovery Plan then it needs
amplification. In its present form it has little meaning.

Reconmendat i on: Rewrite Appendix B to improve clarity,

particularly the Zone Descriptions which should describe each Zone
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in terms of geography, habitat type, importance to the red squirrel
and proposed recovery management objectives and actions. (28 noted
elsewhere, the habitat protection measures should also be spelled
out in more detail in the main text on page 39)

In summary, the draft Recovery Plan constitutes, in general, %nd
with the exceptions noted above, a reasonable proposal tfor
management action to save the Mt. Graham red squirrel. Weakening

rather than strengthening the habitat protection aspects of this
draft through subsequent revision or by inadequate implementation

could render the Plan ineffective. Significant improvement of the
Plan could be achieved by strengthening its habitat protection

thrust and placing less reliance on overly optimistic results from
restoration efforts.

I appreciate the opportunity to provide these comments and I trust
they will receive consideration.

Sincerely,

Jack C. Fraser

cc: Regional Director, USFWS, Albuquerque
Maricopa Audubon Society
Arizona Game and Fish Department
Sierra Club
Arizona Wildlife Federation

65



Scientists for the Preservation of Mt. Graham

4500 West Speedway . Tucson . AZ. 85745
Phone: 602 - 622 - 8988 . Fax: 602 - 624 - 5406

Dear USFWS:

Enclosed is a paper by Dr. Peter Warshall that reviews
the recovery plan (RP) for the Mt. Graham red squirrel (RS).
Because of your deadlines and costs, it is impossible to send
this paper to all 350 members of Scientists for the
Preservation of Mt. Graham. We cannot claim unanimity of
agreement. SPMG has sent copies to your reviewers -- many of
whom are members of SPMG or have provided affidavits related
to SPMG concerns.

In Part 1, we have reviewed the Recovery Plan (RP) from
the point of view of the USFWS “Policy and Guidelines for
Planning and Coordinating Recovery of Endangered and
Threatened Species.” In Part 2, we have reviewed the general
gaps in presentation. In Part 3, a detailed page-by-page
critique of the RP is given. A summary of major points is
provided and crucial points are highlighted in bold face type.

Thank you for an opportunity to review the RP.

[ e bt

SEP 3 1982

- ——

B gy
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REVIEW OF THE RECOVERY PLAN
FOR THE
MT. GRAHAM RED SQUIRREL

AUGUST 24, 1992

PREPARED BY:
PETER WARSHALL, CHAIRMAN

SCIENTISTS FOR THE PRESERVATION OF ‘MT. GRAHAM
4500 West Speedway

Tucson, Az 85745

Phone: 602-622-8988

Fax: 602-624-5406
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SUMMARY OF MAJOR COMMENTS
1. Recovery Plan (RP) does not meet policy guidelines of USFWS.

2. There is a serious lack of measurable criteria for declassification
(endangered to threatened to delisting) and reclassification
(increasing, decreasing, stable). The benchmarks or targets for
declassification and reclassification are not as specific as possible
as recommended by USFWS. For instance, there are no clear criteria
of how to distinguish annual population flux from clear trends in
population size. No criteria and methods for determining changes in
the probability of extinction are given.

3. The main technique for monitoring appears to be the bi-annual
midden inventory. Major issues arise in using this inventory as the
sole or predominant indicator for declassification or
reclassification. For instance, are new midden sites replacing
abandoned midden sites at equal rates? Are alternative census
techniqgues available: to assess midden site stability? to determine
the proportion of squirrels using two middens? and to determine the
relationship between cone crop production (for each vegatative
association) and the proportion of multiple midden use by a single
squirrel? Are the density of midden distributions homogenous in
each vegetative type? How does lack of homogeneity skew
population size assessment?

4. Some relevant background material is missing or its relationship
to recovery is not explained (e.g., decadal losses from lightning,
windthrow, deadfall, ice storms, and tree disease in forest patches;
dispersal distance, corridors, and distance required to find mate;
lack of understory food; insect larvae reduction of cone crop; cone
sterility; activity areas and density estimates: in-situ vs. in-
migration replacement of dead squirrels).

5. The RP lacks a discussion of habitat losses per decade (magnitude,
area, predictability, frequency). These setback recovery rates. They
should be a priority research task.

6. The RP lacks a clear baseline on the status of habitat quality

assessement: map scale; ground-truthing vs. aerials; confidence in
acreage surveyed and habitat quality score cards: etc.
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7. The RP mixes up results from simulation models with results
from fieldwork research without enough explanation of the
biological and mathematical assumptions in the

simulation models. This is particularly true for the Habitat
Capability Model and the “model” implied in the extrapolation of
active middens/expected middens to total population size.

8. The recovery tasks are not clearly delineated and justified as
recommended by USFWS guidelines. That is, it is not clear how the
required research will move recovery torward targetted goals or
how they fit into a declassification strategy. The three-tier priority
evaluations for recovery tasks need extensive revision.

9. The management actions are not as specific as possible as
recommended by USFWS. There are very few site-specific
management actions. Suggestions are provided.

10. The available options for land protection are not addressed as
recommended bu USFWS guidelines. Example options are suggested.

11. There are no risk management stategies with clear criteria and
measurable ‘triggers” for emergency actions, damage control, and
mitigation.

12. The section on inter-agency cooperation hides a major threat to
recovery: lack of agreement between agencies; the veto power of the
USFS over recommendations of USFWS and the AGED; disagreements
on Sectios 4, 7 and 9 of the Endangered Species Act: lack of
cooperation on the inter-agency district team in assessing
“maintenance” tree cutting, dog control and other limitations on
dispersed and drive-in recreation.

13. There is an overuse of “boiler-plate” language with such buzz
words as stabilize, viable, and recovery.
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PART 1: POLICY AND GUIDELINE PROBLEMS
WITH THE RECOVERY PLAN

1 1. What is the status of the Mt. Graham red squirrel (RS) in the

27

28

29

30

| USFWS ‘Species Recovery System?’ Please add to RP.

2. Was a Recovery Outline prepared sixty days after listing? If so,
please send a copy. If not, when was it prepared? Please send copy.

3. Have any Species Status Reports or Recovery Expenditures Reports
been issued? When? Please send copies. These should be cited in RP.

4. Did the Species Status Report list the RS as improving, declining
or stable? This should be cited and reasons for assessment provided.

5. Page 2 of the P & G document (Policy and Guidelines) requires that
USFWS be “as specific as possible” as to goals, recovery tasks,
duration and costs and responsible parties and interests. Page 3
states that the “RP must identify site-specific management
actions.” Page 4 states that there should be ‘measurable criteria”
and ‘trackable recovery tasks.” It goes on to state that research and
management actions should be delineated, justified, and given
schedules. These criteria have not been met.

What are the criteria that will allow the RS to be declassified from
“endangered-to-threatened” or ‘threatened-to-safe?’ Please state

these in simple language as required by P &G document and page |-

11. Will the criteria for declassification to threatened be different
than delisting?

Does the USFWS believe that the RS will never be declassified
because of natural losses to habitat and the chronic shortage of
habitat? If so, please state this explicitly.

Are the criteria for declassification: 95% probability of persistence
at a reproductively effective population of 300 in the spring
census for 100 years? If not, why not? What replaces this criteria?

If this or some similar criteria are the goal, when might they be
achieved? State optimistic and pessimistic time-frame.

1
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How will the USFWS measure the components of this goal: what
model? what census technique? what confidence interval? Is the
POPDYNE model to be used? If not, what model of population
dynamics? What data are most important for model selected? Have
research priorities included the data most needed for a pop dynamics
model of persistence? There is no RP discussion of models and
criteria for species status declassification nor bi-annual
reclassification nor a discussion of models and their
ability to track population status. There are no research
tasks to specifically address choice of models to be used
in tracking recovery measurements.

While the census technique appears to be an extrapolation of
population size from active middens/expected total middens for
each vegetation association, there appears to be no research
task to assess the pros and cons of this mathematical
“model.” Why? This should be a priority as many experts in
population censusing of RS have doubts about the extrapolation
process (e.g., how well does one active midden reflect one living
squirrel? What is inter-observer reliability of midden status
assessment? When does one squirrel/one midden criteria break
down? When is a midden site considered abandoned and removed
from the statistical equations estimating population size?).

What other census techniques are being considered to help verify the
validity of the present measurement technique? The RP does not
directly address this dilemma nor set research goals to resolve it.
Without resolution, the measurement of real population change is
impossible.

Will the USFWS use the “total adult population in the spring census”
or the “effective population in the spring census” or some other
criteria? Why?

What other “measurable criteria” will be used to assess stable vs.
decline vs. increase in the effective population (the annual
“reclassification”)? Will any of these be used in the declassification
process?

How will the USFWS determine a “real” trend in population size that
Is part of recovery vs. a flux in population size from short-term
(decadal) fluctuations in cone crops and other variables? If the trend
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must be decadal, is there funding available to track this change in
population size?

What measurement will be used? Running average of active
middens? Harmonic mean? Arithmetic mean? Other?

What confidence limits and variance will be used for each criteria
employed in the Species Status Report effort?

Which bio-statisticians were consulted to establish these criteria?

What measurements will be used to track increases or decreases in
“carrying capacity units(ccus)" for the RS? Are you tracking ccus by
the changes in population and the population by assumed changes in
ccus? Have you attempted to separate these out?

What mapped area will be re-surveyed for changes in quality of
habitat? What sort of random sampling of vegetative associations
will be used to track recovery? What schedule is set for this
tracking? Which individuals in which agencies are the responsible
parties for tracking changes in habitat quality? What is the cost? As
noted, the ‘RP must identify site-specific management actions.”

Will the USFS *“habitat scorecard” be used to assess habitat quality?
Please send a copy. Will it be revised? If so, by whom and when?
There is no discussion in RP of this crucial measurement
task.

Is USFWS relying on the Habitat Capability Model to track ccus? If
so, there should be a research task to verify its validity and
drawbacks. It requires two steps with “expert opinion” and only two
variables out of the six-to-eight of crucial importance to RS
survival. It requires some major assumptions about successional
 stages when used in a predictive manner. The USDA (1988) lists
many of its drawbacks. If not the HCM, what other measurement of
ccus is under consideration? What other models?

Are the results of any habitat quality model to be used in the
declassification process? Which?
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Who is in charge of determining changes in quality of habitat for
USFWS? What projects have been funded to address “measurable
criteria” and “trackable recovery tasks” for habitat quality change on
the mountains?

Density measurement type should always be defined. Very confusing
use of terms (e.g., p5Y3 uses crude density by cluster analysis;
p1291 is unclear; p20). Will density measurements be used in
Species Status Reports? Will they be used to determine population
flux vs. longer-term changes? Will they be used to trigger
emergency feeding? Will they be used to determine midden densities
by vegetative association and, indirectly, population size? Are crude
densities the best density measurement for all these purposes (see
Warshall, 1981)?

What criteria trigger each of the emergency measures: supplemental
feeding, captive breeding, relocation? Has USFWS considered

criteria based on cone crops? and consecutive years of cone crop
failures?

6. P &G guidelines (page 4) request a ‘cost of complete recovery.”
Where is this? Is this possible? Please address this explicitly.

7. Page 2 (P & G) states: "Coordination...is the most essential
ingredient.” The RP lacks any real discussion of coordination as it
relates to Section 4, Section 7, and Section 9 of the ESA. It pretends
all is going well. Yet, there are major conflicts between agencies,
especially on the Section 7 issue. Conflicts between agencies
have prevented implementation of recovery plans with
other endangered species (e.g., black-footed ferret). The RP
should not hide these conflicts or they will never be
resolved. In fact, an important funding project may be a
“conflict resolution” seminar.

Please state the position of USFWS, USFS, and AGFD on the following
potential sources of conflict:

a. Re-initiation of consultation under Section 7 on the basis of
“new information that reveals the astrophysical or other project
may affect the RS in a manner or extent not previously considered.”

74



33

34

b. Re-initiation of consultation under Section 7 on the basis of
‘modifications of the astrophysical or other USFS actions that cause
an effect not considered in the biological opinion.’

c. Re-initiation of consultation under Section 7 on the basis of
‘an affect to critical habitat designated since the biological
opinion.* For example, there is no habitat and environmental
assessment of the 14 summer cabins and Church of Christ
Bible Camp and road removal as required by Section 605 (b)
of AICA. This should be a task of the RP.

d. Criteria for tracking and measuring “incidental take” as
suggested in the biological opinion. The incidental tack as
presently defined is not trackable nor measurable. Better
criteria for incidental take are available.

e. The importance of dispersal habitat not covered in the
biological opinion. The USFWS blue-ribbon team (USFWS, 1990) has
pointed to this omission. There is no research project and no
site-specific discussion of dispersal areas in the RP. Why?

f. The critical habitat designation is based on out-of-date
information (see Warshall letter to USFWS, 1987 and USFWS, 1990).
There is a conflict between agencies about altering critical habitat
boundaries. USFS “essential habitat” needs to be reconciled with
USFWS critical habitat.

Conflicts between desired goals of AGFD and USFWS and the
enforcement or implementation acceptable to USFS is perhaps the
major issue. Since USFS .has the ability to veto USFWS and
AGFD recommendations (and has), this veto power is
perhaps the major driving force abetting extinction and
preventing recovery. These differences should be defined
carefully and listed under “Inter-agency cooperation.” Other
issues will be listed in Parts 2 and 3.

8. P & G (page I-14) states that the RP consider “available options
for land protection.” It also calls for a “set of strategies” and some
“preliminary targets.” | could find no section of the RP that
addressed options, especially for Zones 1 and 2. Where are the
strategies (e.g., no habitat destruction in Zone 1 and
conflicts preventing implementation) listed?
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Please include options such as “elimination of the Columbus Project”
in Zone 1; elimination of any further habitat destruction in Zone 1
and 2 (e.g., additional telescopes); a District Interagency
requirement that any tree cutting (including single trees) in zones 1
and 2 receive prior approval of all agencies involved; the narrowing
of the road to Heliograph Peak by reforestation; the elimination of
any further development of Heliograph and re-arrangement of
structures to increase reforestation potential: the reforestation of
Columbine; the inter-agency review of any indirect activity that
could hurt recovery rates (e.g., snow plowing and seedling burial;
culvert installation with possible downstream erosion or
interference with midden placement); the management of cienagas
for wetlands vs. forest; the fencing of RS habitat at Riggs Lake from
access to dogs and humans, etc. As noted, the ‘RP must identify
site-specific management actions.” For each action, the responsible
parties and time-frames should be stated.

9. The discussion of Priority Ratings can be found in Part 3. They do
not follow P & G definitions.

10. While the RP does not require a NEPA document, certain actions
recommended by the RP may require a NEPA document. Which ones?
How will the recovery team decide? How will the public know before
the project begins? Will the visitor center at Columbine require a
supplemental EIS?
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PART 2: GENERAL COMMENTS ON THE RECOVERY PLAN

*Many terms are used without any standards, thresholds or
measurable definitions. In particular, “viable” and ‘stabilize” are
foggily expressed (e.g., p27,p32,p33.p37). Can you clarify the
meanings on these and other pages?

. A glossary concerning the following terms is needed: midden site,
midden area, midden location, activity area, home range, territory.
There is much confusion p5, p8, p23.

. Be more careful distinction between subspecies studies and
extrapolation to grahamensis (e.g., pl,Y2). Microclimate, different
numbers and species of food trees, topography, lack of understory
food supply, two rainfall seasons, lack of mammalian tree predators,
and many other factors such as genetics may make generalizations
unreliable.

* In general, slope limitations on midden siting are not mentioned.
What is limiting slope in USFWS opinion: 60% or 45%7?

*There appears to be no environmental baseline, research or
monitoring addressing dispersal corridors. Why?

*The minimal distance required to find a mate is not known. This
should be mentioned in RP as many of the more isolated squirrels
may not participate in reproduction. This lowers the effective pop. It
may require a special research program to determine effective vs.
total pop.

*Throughout the report, the scale of mapping is not stated. Some
recovery tasks can be a waste of money without proper scaling.

*A Table is required or, at least, a statement qualifying your
assertions about the confidence USFWS feels in using any particular
piece of data. For instance, are you confident that 2700 acres is
excellent to good habitat or not confident or just don’'t know? Are
you confident of your future habitat situation (p30) and what would
increase confidence or make you not so confident.

*There appears to be a confusion within the document
between environmental baseline and risk management. There
Is a lot of baseline info but no work on risk management. In other
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words, risk management includes a chart of driving forces,
uncontrollable forces, tasks required for prevention of habitat loss,
damage control, mitigation possibilities, and unresolved issues that
either increase or decrease risk. For instance, which type of habitat
losses are uncontrollable? which can be prevented and how? which
can be mitigated and how? and which can only be subject of damage
control? This framework will create a much more coherent strategy
than the present report. Probably a risk management expert could
help organize the recovery program in a more direct manner.

*A major gap in Recovery Plan Is estimation of decadal
losses of habitat that will subvert any regeneration gains.
There is no focus on “piecemeal” losses from windthrow, ice storms,
localized tree diseases, indirect destruction from roadwork and
culvert repair, lightning strikes, and bear-caused tree mortality. For
instance, | estimated a piecemeal loss from lightning of 20 to 30
acres in a thirteen year period. Others have estimated as much as a
20% loss of subalpine fir from bear girdling with some competitive
release to surrounding trees. No research is proposed on area,
magnitude of destruction, frequency, and predictability of
these setbacks to regeneration. Turnover rate of various
vegetative associations need better definition.

. In natural losses and human induced losses of habitat, windthrow
and ice storm losses are never mentioned. Why?

‘Why do research on Abert's, if nothing can be done? Strategies that
are not mentioned include: local extirpation of Abert's on West Peak
and re-introduction of RS; experimental hunting in habitat that
appears to be useable by RS; general reduction of numbers. If
research is to be done, then these strategies (not “pure science”) is
goal. Should p34 read differently? Why does competition need to be
determined for risk management?

. Dogs are not mentioned in text. Many dog breeds tree squirrels,
reduce RS food and travel time and cause stress. Zones 1 and 2
should have no dogs on trails. The “on leash” law Is
unenforceable. Having walked many USFS trails with leash laws
(e.g., south Fork of Cave Creek in the Chiricahuas), | have rarely seen
a dog on a leash and have watched them tree the Chiricahua squirrel
numerous times. The situation also occurs adjacent to heavy use
areas (e.g.. Riggs Lake) where squirrel numbers may be limited by

dogs. No mention of fencing parking lot at Riggs Lake or
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42

43

44

closing road to Riggs as specified in Arizona-ldaho Act is
mentioned. Please add this and “no dogs” in Zones 1 and 2 to report.
Fencing around drive-in and high-use campsites adjacent to RS
should be considered. Or closing the campsite. Dogs need to be
prohibited in these areas. Nowhere addressed.

. Effective population is more important than total population for
recovery purposes. The use of “effective population” is crucial in all
press releases from USFS or other agencies as part of their
educational efforts. Use of total active middens gives the wrong
Impression.

‘There is no discussion of activity area and home range or territory
and its relationship to understanding densities. No mention that
activity area found by Froehlich, estimated by me and others (about
10 acres) is largest for species -- requiring special attention to
tree cutting even at relatively far distances from midden site. The
UA monitoring program does not monitor size, shape nor changes in
activity areas.
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45

46

47

PART 3: SPECIFIC COMMENTS ON THE RECOVERY PLAN

EXEC SUMMARY: This needs to be re-written from comments
enclosed. In particular, criteria for declassification (endangered to
threatened) and reclassification (increasing, decreasing, stabilized)
and measurements triggering crisis strategies need to be added. In
addition, the difference between simulated populations and actual
field reconnaissance should be made absolutely clear.

p312 -- | believe third sentence should say ‘and more different than
Douglas squirrel is from Baja squirrel.” As written it implies that
Douglas squirrel is not a valid species vs. red squirrel.

p3112 -- This speculation should probably be cut. Alternate theory
might state that the Mt. Graham RS is the source population for the
White Mountains.

p491 -- Fourth sentence should read “as far east as Turkey Flat and
as far west as West Peak.”

p4l1 -- West Peak area has only been inventoried twice since 1970s.
My search was half a day. It is possible one or two RS remain.

pSY1 -- This paragraph is controversial. It is not widely accepted
that one squirrel per midden should be the basis for RS management
and Vahle (1978) does not state this. How “exceptional” the use of
more than one midden (as defined by various biologists) is used by
one RS has never been sampled on a year-to-year basis with large
numbers. Wells, not cited here, found midden sharing and division of
the home range in some of her RS work. In addition, use of more than
one midden by a single squirrel may be more common when food is
rare (contrary to your sentence).

p7 -- The Squirrel Habitat Equivalent Density Assessment (SHEDA)
and the Habitat Capability Model (HCM) are very different estimate
techniques. HCM is a crude -- utilizing only two variables --
structural stage and vegetation type, while SHEDA has six additional
variables. HCM is dependent on values assigned for cover and food by
experts at an early stage on our understanding. It requires expert
opinion of an “optimal density” which has not been re-evaluated from
filed data since 1988.. HCM determines “theoretical upper limit” of

carrying capacity units (not RS numbers). Literature shows (USDA,
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48

49

50

51

1988, p115) that actual maximal occupation of ccus may be 55% to
~85%. Therefore, the theoretical upper limit could be as low as 358 or
553. The “650’ is unjustifiable without further explanation.
‘Similarly, the old “502 maximal was stated to be between 276 and
426.

3rd sentence should read: “As of October 1991, 549 active, inactive
and abandoned sites have been inventoried. The number of abandoned
sites is unknown and inflates the total by an unknown number.”
Similar care should be taken on p8Y1.

21 -- First sentence should state “by HCM model.” The confidence
that USFWS has in model of “natural succession with no catastrophic
events” is crucial to its “recovery goal’ of 900 as the theoretical
upper limit of carrying capacity units (NOT squirrels). Again, this
200-year population projection is more likely between 550 and 850
(assuming 1,000 ccus) given the crude model inputs and lack of
knowledge about “natural succession.”

p8Y3 -- | have not read Hatt study in a while but | do not remember
him following middens for “succeeding generations.” How long a
study was this in order to justify such a strong statement about
midden occupancy?

Pattern of midden distribution is also an social phenomena with
mothers subdividing or even leaving midden sites to young. Socio-
demography should be added to 4th sentence.

p9 -- Last sentence is crucial in all your population estimates. It
should be moved to text and, if possible, a discussion of its impact
on pop assessment made.

p10 -- The discussion of canopy closure is confusing. RS in more
northern latitudes do not need as much or any canopy closure. | have
seen RS in Fairbanks with no canopy closure and in ldaho with
minimal closure. Should state that closed canopy (85%+) needed only
in southern part of range.

p111 -- same as above. Fairbanks and Idaho are in western range.

p1192 -- Denise’s study was in Doug Fir. This should always be

mentioned. Spruce-Fir is unknown.
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p13118 -- Not mentioned are gentler slopes, coid air drainages. Not
mentioned are any understory plants, especially blackberries and

52 [vaccinum. Especially in the Plain View Peak area, these may be
important. | have seen RS harvesting blackberries. Why are
understory plants not part of recovery strategy?

p14 -- Foods. Qualify remarks on food use by subspecies and

1 |location of RS populations throughout this section. Remarks may not
apply to Mt Graham RS. Holvorson study is better than Gurnell for
|jassessing time lags and importance of closed cone seed crops.

1|word is ‘epigeous’ not ‘epigenous.’

No discussion of calcium/phosphorus limitation and
54 |[possibility of providing bones to middens as strategy to
improve diet.

1 |P16711 - Mushrooms make up 10-40% of diet as measured by what?

1 p1793 -- | believe Hoffmeister only looked a one female. “Embryos”
implies larger sample.

p1811 -- Combined data indicate a smaller average litter size than
51 |species as a whole and a constraint on speed of recovery. Mention
this?

p18Y3 -- The language needs to be more precise. ‘semi-annual

1 |midden population estimate” should be replaced. What is the
difference between midden inventory and population estimate? If
you look at recent data, there is a proposed zero mortality (no
winterkill) for 1991-1992. Frankly, this is unbelievable and runs
contrary to much more precise (actual population) studies. There is
something highly inaccurate about midden census conversions

56 between fall and spring estimates. If midden census is to be
centerpiece of recovery population and mortality
estimates, than understanding midden census accuracy is
highest priority research need.

Similarly, the UA monitoring program as of 1991 is not useful in
most aspects of the study of population ecology (Warshall, 1991).
The “will help” should minimally be changed to ‘might help” or RP
needs a chart showing which aspects of UA monitoring program will
actually help understand recovery. A revision of monitoring
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protocols should be of highes? priority to recovery program
since the UA program is such a drain on finances but will

llpe the basis for the greatest amount of habitat destruction

in Zone 1.

57494 - Should ‘estimated’ be “indexed?”

46

p19 -- Pop size has not used “random stratified sampling” twelve
times as indicated by second sentence. Please correct.

Many more assumptions which heavily influence results are not
mentioned. For instance: (1) The total N in estimates includes some
middens that have been abandoned. This exaggerates pop estimate.
(2) The proportion of middens within each vegetation association is
held constant between years. This has not been verified. (3) The
density of middens within mapped vegetation associations is
considered homogeneous. This has not been verified. In addition, no
study of inter-observer error in assessing ‘active’ vs “inactive” is
known to me. As stated, one squirrel/one midden assumption may not
be valid for years of poor cone crop production.

58] In Table, should footnote ‘1’ also be used for Oct91. If not, why not?

60

p20 -- For all pop estimates, indicate whether they are spring or
fall. A sentence should be added about why fall estimates
are not useful for recovery criteria.

92 -- Qualify all Paul Young's work with “with spruce-fir or
transition zone”. Do not generalize to whole mountain.

p22 -- Discussion of Abert's needs to focus on recovery strategy.
How big is transition zone where RS and Abert's overlap Doug fir
cone harvests? If | remember the overlap zone would allow a
maximum number of 40 RS to replace Abert's (assuming that there is
competitive exclusion in these areas and RS home ranges average
about 10 acres). At the moment, it is doubtful that there is
competitive exclusion. It is more likely that adult RS cannot live in
“overlap” areas because of adverse microclimate. It was concluded in
USDA (1988) that separation of Abert's and RS is a matter of size,
microclimate tolerance, physiology (use of ponderosa sap), nesting
sites, etc. In other words, competitive exclusion was not a
reasonable hypothesis,, only select resource partitioning
(mushrooms, Doug fir and white fir cones). A small study in one
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61

62

63

overlap zone (e.g., Grant Hill) indicated to me that most Abert's
habitat was poor RS microclimate. RS remained in *Abert’'s habitat”
in any grove of trees that provided a suitable microclimate.

Abert's may limit speed of recruitment of young by preventing
winter-time use of Ponderosa for dispersed fledglings. That is, pop
may fluctuate in greater amplitude because of inability of RS young
to over-winter in ponderosa. This speculation would imply that a
major reduction in overwintering habitat occurred after the 1940s.
This may only be of historical interest because extirpation of
Abert's does not seem to be a reasonable task (only in China!). On the
other hand, heavy hunting of Abert's may allow a small incremental
increase in overwintering population.

p2392 -- Third sentence does not make sense. “Viable” and
“stabilize” need to be defined in measurable ways. See general
comments.

p24Y1 -- The question is not what the UA monitoring
program says its doing but whether it will have any
meaningful results for understanding. the planned
destruction of Zone 1 forest. The AGFD has issued a protest
against this monitoring program as in violation of the requirements
of the management plan and AICA. A major issue is adequate
monitoring before further habitat destruction occurs. The present
course appears to be: Let's waste the money fighting it out in court.

2 -- State years that research funding will be available. Are you
sure funding is available through 20027

p2515 -- How does defining “essential habitat” help
recovery? Is there any regulation that accompanies “essential
habitat?” Can USFWS enforce this regulation? How does USFWS get
agreement with USFS to determine essential habitat and put teeth
into any regulations concerning essential habitat? This is crucial to
reducing habitat loss, the most salient factor cited by USFWS.

Has USFS agreed to Habitat Management Zones? How does USFWS go
about gaining agreement? What is enforcement mechanism? Will
adoption of HMZ require a new EIS or addendum to the existing EIS?

Who has authority to close roads or areas? USFS has not closed
roads requested in AICA? Does USFWS have any power to influence

18
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USFS? Can you insert.. Conflicts between agencies are a major
constraint on stabilization and recovery process. If not, why
not? ’

What does “immediate extinction” mean? Please give years included
in “immediate.”

Crown fires are not the only concern. Floor fires that reduce the
number of logs or snags are equally important. Please change.

64 |Does immediate extinction include “dog control?” Not mentioned.

p26Y2 -- The “is promising” cannot be said at the moment. You have

5 [not calculated decadal losses (see below) from natural phenomena.

66

67

68

69

Decadal losses may now exceed regeneration rates. This should be
stated as an unknown.

Please include your understanding of successional stages. For
linstance (early = 160 years: mid = 160 to 240 years).

There is a need to know what is the youngest patch or
grove of trees or basal area (by type) that can support a
RS. This task is not listed within your document. Only this
threshold will provide accurate habitat recovery data.

p27 There already are all kinds of monitoring. Please summarize
these in a Table and indicate which are “pure science” and which
have relevance to stabilization and recovery and why. No
monitoring of impacts of road building on adjacent trees
has been proposed (see USFWS, 1990, page 14) and no
monitoring of insect infestations and heart rot (page 11).

RP requires chart of which projects are funded and
importance to recovery. Please insert.

p28 -- Is 95% probability for 100 years, the standard adopted by
USFWS? If not, what standard is being used?

Does USFWS have a goal for a well-distributed population?
Is it mapped? If not, what is its goal? Is there a special task to
define such a map? At what scale?
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71

72

731

P29 -- The Marcot statements are descriptive. They are not
“probabilities of persistence.” Please give probabilities of
persistence for 100 years at 95% CI| or some other standard or
rewrite sentence.

This descriptive scenarios should include sentences such as :
Decadal “natural” piecemeal losses are (much greater,
somewhat greater, equal, less, significantly less) than
regeneration rates of mature and old growth habitat.
Natural and human-caused catastrophic losses are (much
greater, somewhat greater, equal, less, significantly less) than
regeneration rates of mature and old growth habitat. Will
any of the scenarios include any habitat losses in Zone 1 and 2?7 Any
in other zones? Are piecemeal losses from arson and
accidental fires considered significant (how many acres) in
any of the scenarios?

p3013 -- “could be” has no place in a recovery plan. What is
confidence that acreage increase might occur? What are driving
forces that will let you reach or not reach this goal? My confidence
is low because the RP lacks explanation of the successional time
frames and decadal “setbacks” from piecemeal destruction. See
general comments about confidence in data within recovery plan.

p31911 -- The HCM estimate should be lowered to 85% level. If not,
why not? The population has not recently approached this level is
not the fault of the squirrels. It may be the inadequacy of the model!

2 -- as above, cite HCM model and use 85% estimate as optimum.
Again, why are you using adult population in spring index and not
effective population?

p32Y4 -- This sentence appears totally unjustified. No one has
measured survival rates! What justifies -this sentence? References?
Please send data?

The question is: What level of flux triggers what risk
management task? This is not addressed.

p3391 -- “a lower average population” has not been discussed? What
“average?” Harmonic mean, running average, median, arithmetic
mean. A major unaddressed issue in the Recovery Plan is
what are the best ‘bio-stat measurements to use. This is the
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74

Achilles heel of the UA monitoring program and appears to be
continued in the Recovery Plan.

By “high quality” habitat, do you mean Zone 1 or Zone 2 levels? If

not, what is high quality mean?

p34913 -- What are your references for this? Is there simply a lack
of evidence or strong negative evidence?

P35 -- What is your evidence that spruce-fir is less susceptible to
catastrophic fire? Catastrophes may be less frequent, but are they
of smaller magnitude? Fuel buildup is very high on the forest floor
and a series of drought years may increase risk? Has there been a
tree ring study or something else?

If 10,00 acres have been lost in 4 decades, then an average loss of
2,500 acres per decade or 25,000 acres per century is a possible
risk. This appears greater (by a factor of ten?) to regeneration rates.
This is truly a gloomy scenario requiring fire prevention and damage

1 lcontrol as the highest priority.

11 states that 15,000 acres may be lost in the next century. But, the
arithmetic says 25,000. Is this a typo? If not, explain?

Y2 -- The response to uncontrollable drought can only be
food supplements. This risk scenario requires a high

75 1

priority but is given only a mid priority in your table. Why?

p36Y1 -- The third sentence appears unjustified. It relies on the
HCM model which includes no catastrophes and a 20% (if the model is
he same as 1988) setback from decadal losses. Anything “may be
possible.” A rational assessment gives the probability that it may be
possible.

2 -- add “arson or accidental fires’ after “wildfires.” Remember
the use of diesel generators within Zone 1 increases risk.
Increased astro-tourism increases risk. These have NOT

been mentioned.

1493 and 4 -- “estimated maximum carrying capacity” should be

changed to the “upper limit of the HCM's model theoretical carrying

capacity.” USDA (1988) appendices discuss other limitations to HCM.
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77
74

74

62

78

36

42

79

80

| think a good case could be made for “low to very low”. RP
optimism comes from not considering increased fire risks
from diesel and tourism, decadal piecemeal losses and
optimistic assumptions about reforestation.

p37 -- Why isn’t 123 given a priority? Why does 1111 have a high
priority, if no regulations related to recovery can be attached to this
task? What are the tasks in 1217

p38 -- Why is no priority given to 1253? Has repopulating West Peak
been considered? Why is 126 a mid priority when it is crucial to
understanding population flux dynamics and setting emergency
measures? Nowhere in the report is determination of seed
set (cone fertility) mentioned. This is definitely a high
priority in terms of food supply.

Why is 15 not given a priority? This is top priority (see p44).

Why is 213 a mid priority? Determining when a midden is abandoned
lis crucial to improving the midden index.

Why is 223 a mid priority? Emergency plans for drought and tree
disease control and possible squirrel epidemics should be a major
goal to prevent habitat loss.

p39 -- | don't understand “essential habitat.” Does it include any
enforcement? Why not revise Section 4 (ESA) and change critical
habitat with new info available. The old critical habitat boundaries
were out of date at time of designation and did not include update |
(and others) sent to USFWS. The issues were not addressed in
Federal Register.

Which of these tasks requires ‘reconsultation” and which can be done
without reconsultation? Why?

As stated, dogs and fences at Riggs Lake should be added to “physical
L)rotection.”

p4l -- see comments on measurement and scaling for 123 and 1231.
GIS should not be singled out without more justification. Why not
low altitude aerial photos?

| p42 -- Does “semi-annual” mean ‘bi-annual?’
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82

83

84

’44 -- The words “successful” have no evidence whatsoever. This is
1 controversy with agency pitted against agency. The AGFD disagrees
vith the USFS and UA on monitoring and Alternative 3 but has no
anforcement power. The USFWS has requested a section 7
‘econsultation and opposed by the USFS. The GAO has tangled with
‘he Justice Department. Inter-agency cooperation on Zones 1
and 2 is the major obstacle to a recovery plan as the USFS
will not commit to preventing the third and four more
telescopes -- contrary to recommendations in this report.
They do not, as far as | know, report tree cutting to a “District
Inter-agency Team” and, as far as | know, held no meeting on recent
cutting outside the astrophysical fence line, cutting trees along
Swift Trail or work on culverts that might impact trees
downstream. They have not followed the strict letter of AICA as far
as road closures. They will not support Congressional bills to allow
NEPA and the ESA to follow due process. Their plans for
recreational development may be the biggest indirect
threat to habitat loss in the short-term. It appears that the
ability to implement remains the major obstacle and
conflict resolution between agencies remains the most
important cause. Ignoring this in the recovery plan will simply
increase the chances of extinction, This occurred with the black-
footed ferret as well as many other inter-agency activities with
endangered species.

p44 -- In 211 what does “productivity” mean in terms of any
measurement? Litter size? Densities?

p45 -- In 22, what are “critically low numbers?’ Please give a
number, not a definition.

In 223, list types of emergencies of concern. Tree disease, insect
outbreaks, fires, consecutive years of drought?

p55 -- Qualify second sentence: *..densities of RS middens in good to
excellent cone crop years...’

p55 -- See comments about unenforceable rules. Zones 1 and 2

42 ghould have no dogs.
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p58 -- The cienagas may have invasions of spruce. There is an
important management question: manage for cienaga or spruce? This
S not addressed.

Zone 7 is very controversial and not at all clear in plan. For instance,
should Columbine be reforested? Should road to Heliograph be
narrowed with reforestation? Should top of Helio be reforested and
how much? Should Riggs Lake have fencing or no cars and dogs? What
gets included in Zone 7 must be accepted by USFS. What is process of
acceptance in the USFS Land management Plans?
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August 11, 1992

United States Departnent of the Interior
Fish & Wldlife Service

Ecol ogi cal Services

3616 W Thomas Suit 6

Phoeni x, Arizona 85019

Gent | enen:

I have been authorized tomake comrents on your Draft for the
recovery Plan for the M. Gaham Red Squirrel for the Safford
Rotary C ub. These are a group of 30 influential business and
prof essi onal men, sevaral of whom have summer hone permits on M.
Graham and the rest are interested in keeping and caring for our
main source of recreation in Gaham County and the surrounding
areas.

My qualifications to wite this response are as follows: My
Grandf ather Hyrum Wech along with M. John M. Mody, Sr., and
Ebenezer Bryce, Sr. (he is the Bryce who first found and settled in
the Bryce National Canyon area of Utah) were the first nen to
explore the nmountain ten years after Lt. \Weeler of the Arny of the
West surveyed it in 1872. They. on horseback, went up what is now
Nuttall Canyon and rode all the way to the top of Hi gh Peak finding
the rock nonument left by Lt. Weeler. Hi s description of the
mountain left no doubt that it was w de open spaces and open
nmeadows with little dead and down tinber and trash vegetation. A
very descriptive record of this journey was published in his life
story as witten by himin a book entitled "Qur Pioneer Parents.

His son and ny father. David H Wech was the managi ng partner
of the Ash Creek Lunber Conpany that they established around the

turn of the century. twas he who built the flune to carry the
umber fromthe mlIl in Ash Creek.

The Weech fam |y has had sumer honmes in the Col unbine area
since 189@8. G andma Weech gave it it's name. | have had a sunmer

home permit since 1946. Myfather and | built the |log cabin that
vas hiS summer honme in the Coiunbine Fiat in i937 and has been
occupi ed by Weech famlies since that tinmne. | spent every sunmer
from 1928 through 1940 with ny family at this cabin site. W noved
up and spent the entire summer from June to Septenber there. |
covered the entire mountain from Taylor pass on the west to Shannan
and Hospital Flat on the east by foot on mydaily hikes in the
entire area that is supposed to be the hone of the Red Squirrel.
I hunted them during the depression years with a bean shooter. |
have trapped them and made pets out of them | have spent hours
observing themwhile hiking in all parts ofthe forest. | have had
the privilege of hearing the many stories ofny father and
grandfather of their experiences on the nountain. My father kept

a journal from before the turn of the century until just nonths
before his death in 1958. I have this record.

As for comments on your Draft for the Recovery of the Red
Squirrel, lets start from the beginning. Fromny above background.
I can say without hesitation that there never has been any danger
of the Red squirrel becom ng extinct. They are just as many

squirrels on the nmountain now as there were back in the 1930" and
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and '40's. You remark in your araft that you do not have enough
information in your file to be able to make any definite decisions.

n ot her words you have not been able to tell if the Squirrel is in
danger of extinction or not. W all know that this squirrel was
pi cked out as an endangered species by those dead set against the
Tel escope project to use as a weapon agai nst the Tel escope. The

squirrel was picked out because they had to have sonething that
t hey thought no one knew anything about so that they would be nore
likely to nmake the charge stick. This was based on your estinates
on their popul ation. Accepting your present count as accurate,
there has never at anytime in ny 62 years of observation, been over
400 squirrels on the nountain. You are correct when you say they
fluctuate and this because of the weather and the cone crop which
is beyond anyone's control. You are wong however in stating the
kind of habitat they like the best. Back in the 1932 to 1945 tine
area the forest was open and had clear neadows. Many of the trees
were standing and alive. Forest fires had kept them clean. The
squirrel popul ation was as good or better than it is now. At the
present time we have few neadows and they are closed up wth
unburned trash and with a 15 to 20% of dead standing trees. In
fany places there are dead and down trees two and three or nore
| ogs deep and snall trees so thick that few of them can grow to
maturity. Most of these are useless cork bark trees. The
squirrels have spread out to a greater area to find food. It is
interesting to note that a good share of this immgration has been
into the area of the big 1956 fire.

For the present let us say that all of your draft summary
obj ectives are right;

1. W do need to protect-and nonitor existing population and

{habi t at . The forest needs to be cleaned up to prevent a
catastrophic fire that could happen at any tine and w pe out the
entire squirrel popul ation. Contrary to sone beliefs squirrels
li ke people and are disposed to being friends. It might be hel pful
in lean years for themto be given some artificial food caches to
suppl enent the natural f ood. If you are so strong on

reforestation, why not clear out a good share of the trash or non-
productive vegetation so the cone bearing trees can grow.

2. Deternmine the life history and habitat ecology. Thi s
shoul d have been done BEFORE the squirrel was put on the endangered
list. Check with the few who are still left who know about these
things, those who have been in a position to have observed the
squirrel over the years. Check the available histories and
articles that tell what the habitat has been in the past.

3. Reclaim previously occupied habitat. I think you wll
find that nost of your squirrels will be found in the area that was
| ogged during the time period from 1900 to 1926. In this area you

will find that the forest is not as bad as the areas in the rest of
the forest. The | ogging that was done during the 1960's has not
had a chance to grow back yet and reforestation m ght be hel pful
however the roads built into these areas at that time should be
| eft open and cleared on both sides. They make excellent fire
breaks to limt burn area if a bad fire in a dry weather tine
shoul d get started before things can be cleaned up. There are a
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| ot of over-aged Ponderosa pine and Douglas fir that needs to be
| ogged out and open spaces nade for grow ng of new cone bearing
trees.

4,
Pinal eno_Muntains This is fine if a program can be set up that
will inmprove the area. If you are going to spend 1.8 mllion
dollars of the tax payers noney at least put it where sone good
m ght conme of it. Since the Red Squirrel was never been endangered
and since it has failed in its original purpose, which was to stop
the telescopes, lets drop it as a condition for normal life on Mt
G aham Open up our recreational roads and |let the people of the
area help with cleaning up the forest by using the dead and down
wood. This would help in naking it possible for the squirrels to
exi st better and also make it better for the deer and other aninals
that need open, grassy neadow who are the really nore endangered
than the squirrels. Many of the «clearings proposed for
reforestation were intentionally created as wildlife openings in
the 1960's and 1970's to provide ecol ogical diversity. Deer and
other such wildlife have needs also. Reforestation of nmany of
these sites wll be nearly inpossible because the sites are
sout hern and western facing slopes and by nature are hot and dry.

Note: Check your forest in Europe, England, Scotland and
Ireland that have existed for thousands of years with people in_and
around them They have |earned how to take care of them They
know how to used their natural resources and still |eave what is
needed by nother nature to neet all it's requirenents. Maybe we

could learn sonething fromthem

Thank you for this opportunity to express nmy opinion on this
matter.

Sincerely,

. oy (
)W Alcl/e(n(/éc Weech, Sec.u

-

AT T e
Lot/ 17 )T

As a menber of this Rotary Clup | w sh to/gﬂdffy name to the



Jonathan I. Lunine
7234 East Beverly Drive
Tucson AZ 83710
802-288-7248

September 7, 1882

US Fish and Wildlife Service
Region 2
Albuquerque, NM

Re: Draft Recovery Plan for Mount Graham Red Squirrel

I am pleased to have the opportunity to respond to the Draft
Recovery Plan for the Mount Graham Red Squirrel. The authors are
to be commended for a very clearly developed summary of the
recent history of the mountain, with particular reference to the
combination of natural and human effects which have conspired
over the past several decades to restrict severely the habitat of
the Mt. Graham Red Squirrel.

I was most encouraged by the discussion of the wvarious Habitat
Management Zones, in which non-motorized recreational uses (day-
use hiking and walk-in camping) are recommended as compatible in
essentially all the zones, including those now comprising the
refugium which is off limits to the public.

I very strongly urge your agency and the Forest Service to take
those steps necessary to reopen the refugium to the public as
soon as possible. Most straightforward would be to initially
allow hiking into the refugium, with a high profile monitoring of
the area through use of backcountry Forest Service personnel
(and/or uniformed volunteers). These individuals could educate
the hiking public regarding the special ecological values of the
area, as well as on proper hiking techniques for the area.

If desired, monitoring of the number of hikers per day could be
achieved through installation of self-serve permit stands at the
trailheads (or at the trail intersections with the refuge
boundary). Hikers would be responsible for £filling out the
permits and carrying a copy with them on the trail. Use of the
stations would be encouraged through spot-checking of permits on
trail by backcountry personnel. This system has been employed in
heavily-used national forests of California and provides a
minimum of inconvenience for the hiker while allowing usage
numbers to be tracked. ‘

Opening of the refuge to hiking is absolutely essential to
educating the public regarding the unique environmental values of
the high reaches of the Pinalenos mountains. Currently, closure
of the area is misunderstood by mueh of the public.Many
individuals think that the Refugium is the Astrophysical
Observatory, are confused about acreage involved in each and how
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the refuge differs ecologically from other parts of the mcuntain.
Few would recognize its distinction as the highest conifer forest
in Southeastern Arizona, containing rich stands of Engelmann
Spruce and other species which are rare or nonexistent in the
other sky island ranges. Permitting the public to experience the
area through hiking, while providing appropriate information
(through brochures or personal contact on trails) calling out its
special values, would do more than any other activity to allay
misunderstanding and build public trust in the ongoing
restoration activities.

As a side benefit, reopening of the refugium would reintegrate a
good trail system which was badly fragmented by the 1888 closure.

In summary, I believe it is time to allow limited public
activities again on the highest reaches of the Pinalenos. Hiking
10 |and wildlife observation, properly augmented by education-
oriented contact with land stewards on the trails, would become a
powerful method for deepening our understanding of this unique
and precious mountain ecosystem. I urge you to implement a
reopening of the refugium.

Sincerely yours,

Jonathan I. Lunine

cc: USFS, Coronado, Tucson, AZ
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Dear M. Spiller:

This letter provides our comments to the draft M. Gahamred squirrel (MGRS)
recovery plan. Technical and editorial coments are enclosed in a separate
document. W are willing to assist the U S. Fish and WIldlife Service (USFWS)
in revision and finalizing this docunent

Overall, the docunent provides areasonable strategy for conservation and
stabilization of the species. Unfortunately, it does little to resolve the
difficult task the Forest Service has to face in order to manage for the species
in the context of nultiple-use land managenent. As you are aware, the Forest
Service has been committed to recovery and has acconplished many actions toward
that goal in recent years. These actions have included reforestation,

popul ation monitoring and many changes in various |and nanagement practices

The issues surrounding this species, the mountain and astrophysical devel opnent
have been extrenmely polarized in recent years and as a result have nmde
practical nmanagenent of the nountain and its uses extrenely difficult. This
recovery plan more clearly defines the long-term needs for providing significant
protection for the species and displays the information in a manner that will

i mprove our framework for planning and consultation. It brings the stark
realities of managing for endangered species into the light of day, especially
when those species are ones with extrenmely limted distribution and snal

popul ation size

We believe that the document needs to be expanded under the section called
"Strategy for Increase and Stabilization® to include a nore |engthy discussion
on forest dynamics and the extrenely conplex jobof providing for mature forests
over time. W suggest that the followi ng be included

Essential to recovery of the species is to provide a strategy for the

| ong-term recovery of degraded and currently unsuitable forests and to
provide a schene that will provide for nmature forests and so suitable
habitat over tine. However, when devising such a strategy, the natural ebb
and flow of forest seral stages must betaken into consideration. It is not
realistic to assunme that regeneration of degraded habitats will bea
straight line process; natural factors such as fire, insects, small mamal s

Caring for the Land and Serving People

FS-6200-28h(4/88)
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Mr. Sam Spiller .2

(e.g., gophers), different golils, aspects, and slcpes will all affect the
pace of regeneration and refores:zation. But, the general cutlock for the
spacies i N the long-tern could be premieidngift he forest habitat wexe
restored, Mai ntai ned, and perpccuat ed. Ref orestation of degraded habitats
will eventual ly provide a wi der and mere secure land baee for t he species,
and thus 4s a major priority for recovery.

In crder toprovi de for long-term suzvival of the MORS, it is neceaesary to
provi de habitat hid-aged, mature and ol der forests) in perpetuity, Forests
are dynamic, not staticentities. Treas, like all iiving organism art
mortal. Thus, it in important to ccnsider the dynamics of the f or est
associationsontht Pinalenc Mountaingand determire ttrattgitt to insure
mat ure forests intothe long-ter=m (100-200 years and beyondl.

The major forest asscciaziocns Oof concern are thespruce-£ir, ni xed conifer
and the transition between thess tw types. Recan: gtudias of the
epruct-fir forttt of the Pirnalenc icdicatt that in the ol d-grovth ezeas t he
spruce and fir species are "well reprssentadin many size and age classes,
i ndi cating continuing recrui:tment under amature canopy by bot h spacies”
(Stromberg and Patton 19%1).

Befcre tht arrival of European settlers,fczests throughout western Nerth
America were burned by fraquent low-intensity, lightning-caused gzound
fires. Thesefires were particularly prevalenzinpondercsa pint forests,
to aleaser extent in the mixedconifer foreats and were infrequent and rare
in tho spruce-2ir forests. Accerdingly, fire pl ays 4 corresponding role in
the ecclogy ¢ each ¢f these £czast types.,

wildZire tupprtotion since the ttrly 1900’ a has greatly reduced fire
frequency andin many areas entirely elimizaced firm from these fortttt
(Weaver 1961, Ditttrich 1983, McCune 1983, Stein 1998, Keane et al 19%0).
On Mt,Graham, wildfires {both man-cawed and natural) still occur but

acti ve suppression occureduetothe present potentisl for catastxophic
firem.

In thespruce-firforsst, small parsial disturbances from events such as
wi ndt hrow, natural mortaiicy,disesseand |ightning stxikes will |ikely
serve as the mechanism provi di ng mid-seral succession and thus forest
regeneration and per petuation. Total stasd rtplactncnt and regeneration
from events such as logging oz catastrophic fizesere not needed or
dirirtd. Spruceand true fire are not fire adapted (i.e., they aze thin
barked) ccmpared t 0 pi ne and Douglas-fir species which are firetol erant
(i.e., they have thick barkl to moderate understory burning.

within the mxed conifer £forest and transition foreet, | 0ggi ng, which
occurred soms tine ago, haeresulted in the reduction oflarge, dominant
Douglas-£ ir trttr in mcme stands. The | eggi ng took the form of both
overstory renoval o tnd regeneration cute which essentially took mites to a
younger teral stages (early successicnal grasa/forb/shrub ttagtorin the
case of an overstery renoval to a younger forast standofcttdlingo,
saplings or polss). Sites thaz were hiprorically forsstad (0l d hervest
areas, fuel breske, abandoned roads, etc.1l should be the priority aress
targeted for refecrestation and rilviculturai trtataent.
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n some cases these sites ara having difficulty returning t6 stocked forest
ronditions because of the site domi nance and ccmpetitien 02 the herbacecuo
saterial (grasses primarily). These early successional gites are where
1ssistance Woul d moetlikely facilitats and speed up the succession process
Ln order to provideearlier recovery of tha area CO mature foredt W th
calatively cl osed cancpies. Weareacquiring a better understanding of
1abitat requirements for midden eitee 8o t hat land managers cw attempt to
srovide for red squirrel needs. The intenti S CO raforasc formerly forarted
wreas and it is not dagirable to attempt to reforest sites that are natural
spenings (cienagas, vet neadows, ete.}.

some concern tas been expressad chat reforestatien will|l ccocur to the extsnt
t hat early seralstagss will be severely lacking which will inpact early
seral stage wildlife agpaci ca. Forestsare dynami¢ entities vhete continuing
disturbances CM beexpactad, and it in also unlikely that reforestation
effort8 woul d be s succeasful that early seral stagesandocpenings Wil ks
losti n the landecape t0 the extent thatother wildlifs populations would be
greatly affscted or eliminatad. In fact,in order t0 provide mature forests
In perpetuity, it will benecessary to provi de forall seral scagasover
time. It’'s |ikely that thesestages Wi l| beprovided naturally insmall
pacches naturally through the landscage over time rather than in |arger
hazvest units or blocks.

Management strategies for insuring older oreats in perpetuity in the mixed
coni fer and transition vegetati on types will be much more complex than ia
the spruce-fir type. The cemplexity is a result of nore tree species being
I'linvol ved, a more si gnificant role 02 fire 4n the ecology of thaae ferests,
the past histoxryof | 0ggi ng, the greater potential for catastrephic
wildfires, fuela management needs, and the greater i nterface with human
devel opnent. Because 02 the associated complexity, management stzategies
wi |l need to bedeveloped cn & rite-rpecifio level (individual forest stands
and conditions) . This will require integration of forest silviculture,firas
management, and squirrel biol ogy. First priority should be given to
asaiating sites that arein early succsssicnal stages. Second priority
needs t0 begiventosites | N mid-auccessicnal otagea (seedling-sapling and
poles) . Thixd priority needa to begiven co mature and ol d forest sites
that arc currently suitable. These Mat ure andoldforest rites will change
over time in bot h structure and tree composition, and |t isthesesites that
will eventually naad tobereviewed, menitored, and in somecases actively
managed and manipulated in ordertonmintain the desired forest
characterirticr long-term Management 02 these sites Woul d normal |y not
require | 0gging or mature tree renpval. Management would tend to include
practices ouch as low-intensity prescribed fire6 (maintaining snagand
dowred | 0g characcerietical, thinning from bel ow of younger tree classes:in
order t0 pronote adevel opi ng ovarstory, perhaps occasi onal interplanting,
ete. The goal rhould beto maintain the existing ol der forest character
whil e providing for racruitment of future overatory. Inmanycases |ittle
or noactive nanagenent willbe needed in the near future.
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Reforestation effcrta Wl | xasquize:

1. & detailed understanding of how macre- and micro-habitat correlates to
squirral abundance anad productivity;

2. An ecological classification andinventory of vegestation;

3. Habi tat Capability/Habitat Suitability Index model baaed on (1)and
(2) ;

4. A | ong-term haditat recovery (restoration) plan based on all of the
1 above.

Adaptation, irplementation, and monitoring of the resceoration efforts will
be required. The habitat recovery plan must alsc includetheflexibility
needad to adapt changss that may be necessary based ¢n new inZormation and
monitoring resulta. Some stands will require complate reforestation, while
cthers may require varying amcunts of silvicultural managenent. The average
midden characteriatics i N gpruce-£ir end transition zones (Mannan and Smith
1991} will help provide guidelines for desired futurs conditions Within each
vegetation r eeoci ati on.

The habitat management zone concept shoeuld be useful for communicating red
squirrel priorititr, habitac nseds end for conducting planning and
consultations. In raviewiag the management objectives, particularly as it
relates t O recreation management, e obgerved SONE inconaistenciss. For
exanpl e, trail maintenance i S discussed for zone 3 but NOot ecnesland231n
zone 2 itstates that all types of dispexsed recreation ate conpatible, butzonia
¢ statag t hat theseareas are compstible W th moat types of dispersed
recreation. %hieh dispersed recreation uses would not be compatible, end i
zone 4 in currently unsuitable habitat then why would it be more restrictive
than suitable habitat? wWould mountain bike ume or horseback riding be
acceptabl e inzones 1 and 27 W would suggest that ameecingbehel d between
the usfFws and the Forest Service (Wi th recreaticn perseanel involved) toredraft

this section. A sample redraft of the second paragraph for zone 1 m ght read
like this:

Pedastrian day uae (hiking, hunting, birding, fishing, picanicking, etc.) and
camping are acceptable. Petswill kaunderreliable voice ecentrel or
physical roettaint. Horses and nountai n bikes are allowed only on trailn.
Trails should be well maintained to di scourage croes-country travel.
Snowmobilasare Not allowed. Leave-no-trace camping ethics will be
utilized. Lossordepletion of dead and downed woedy habitat component8
nust bepresventad. Human use impacts ehoul d be evaluaced annually teo

1 |detarmine future management naedr. Ifnecassary, [ecreation use may be
manage& by Further restrictions (e.g. pernit camping only, xestxrict hi ki ng
to trails, campstcvs use only). Visitor educati on onthe protection of red
squirrels and their habitat is sesential., Vi sSitor usemust notdisplace or
modify important red squirrel habitat, Informational aigna at major access
points to the zone should expl ain managenment practices. Signing should be
them ni mum needed and prinarily forzescurce protection.
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Tha concapt Of allowing soms levels 0. racreational use Of the refugium is

alluded tCc through the Habitaz Management Zone appendix but is aet directly
addrsgeed. Given the | evel of public interssc ¢n thit specific aopoct, it

merits direct digcuseicn.

Cngpage 39, itam 1112 al | udes to further clomurss and ot her use raetrictions.

Given the numbar cfacti ons thac have al ready beea takon, we believe it merits
recognition of t hese actiens and that further elesuresareunlikely and woul d
cnly be used when a clearly demcnwtrated need occurs.

The otabilitation goal ofincreasing the habitattoexceed 300 adult wmsquirrels
even during population lcws is not ccmpletely clear. Over what period oftime
will ba used at ths measure Of when this goal has bctn achi eved? How | ong is
iteatimated to take, Syearsor 50 years? \hat: will happen whea that goal is
achiaved? ¥hat igthe preciaion t hat must be obtained in measuring the
pcpulation; afteral |, the current numbers ars only estimates?

Given the pol arieation ofissuasgurzounding Mt. G aham and the red squirrel, it
ig extrenel y important that red sguirrel management isbased on biology of the
species alont. This i S especiamllyimportant givtn the inportance of the

meuntain t0 avariety ofuses and the fact thatscarcerasources (both natural

and ginancial)muat Dt wisaly used.

Régicnal Forestar

Encl orurt
CcC:

Coronado SF
S8afford RD
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19

20

23

Technical and Editorial Ccmments
for
T, GRAHAM RED SQUIRREL DRAFT RECOVERY PLAN

COMMENT
rBudacnicus” shoul d be lower cam

meed t 0 add an explanation for how the 1991 capacicy of approximately
650 red sQuirrels was develcped.

G obal warming impacts would not really sl ow foreat oucceeeion in as
much as it may affectand alter vegetaciontypes. Suggest stating it
as "climatic shifets, due to global warmng, may alter and affect
habitat."

Thae last sentence ofthefiret paragraphis uncl ear.

In the last paragragh replacs "have beer a=andoned” t O "reasmained
/vacant. "

Tabl e 1 *Total™ col umm header i s misplacad.

Table 2 It is unclearwhat the 0.31ha size actually is. DoSS distance
" around” for | 0ge equate t O DBH?

Tha term "original" forest used in the second paragraph gives the

impressien that forests are a static rather than édynamie enticy. Do
you mean "pre-settlement® Lortetand eventhen do we know what that
was? Suggcot juse changing it to "The forsstsofthe Pinalenca..."

Replace "to decrease the number of artificially maintained openings
Wi t hi n the forast and" to "of old harvest azeas and wildfires to*.

In the fall e2 1992 Mount Graham red squirrals wers observed to cache
and utilize pondercsa pine for tte £irst time. This occurred when the
cone cxeop was | inmited and pendexrcsa pine was one of the few species
produci ng cones.

In the second paragraph change "excavaticns” t 0 "harvesting®. Consider
adding a st at enent seating t hat nushroom nay take | ess effor: to eat
than extraczing seeds from ccnes, Which nmay explain in pare their
relacive i nportance.

|t states that the popul ati on hasbeen estimted 12 timesand
rsfercncae table 3. Table 3 ccncains 11 sats of populatien
information., The informaticn from spring 1992 woul d make 12 seta but
wan not included.

In thefirst paragraph add specific el evation reference toclarify.

1n tht second paragraph replace the words "litzle"and "heavy"to
"poor® and "good" raspactively.

In the 2irst paragraph the zarm "hi gh elevation"means differenc things

to different pecple depanding onwho you are and where you are aton
the mountain. Add apecificelevaticnal ranges to clarify.
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10

93

94

93

95

24

25

26

25

27

36

37

42

43

44

Tha rcferenca torasearch fundingfor tha "next"210 years cauld cause
confusi on eincs we are alrsady sevaral years into thaild-ysar fundi ng.

Tha tazm "cxipies” might b e ¢coneidarad inflammatory by sone. In this
first paragraphit may warrant mBKi ng fustherreferenceagaintot he
naturally limited cistribution oft he squirrel.

The term "natural habitat losses” ia uncl ear.

The ooction ON "Thrae forest siteassistance priorities..." in
confusing. Neads extenasive ravigicn. Pleaseutilize the discussien
supplied earlier in thsbodyof our comment letter.

The use of an "essential habitat * designation is uncertain. Al though
the current Foresat Service nanual containsrsférence to thio policy, it
does not appear t0 be a designation and procedurs that s regularly
used. Further investigation on use of thin designation isS needed.Ths
overlap and/or inconsigtency Vvith critical habitat boundarieswould
nsed to be addrassed.

Suggsst revising "implementing nanagenent planszcaffect increasing
and stabilizing the red squirrel pepulaticn® to read "implement
management pl ans te increase and stabilige the red squirrel

popul ation.™”

PVA’s may not be the best "tool"fer undar ot andi ng management per &e.
Rather, the PVA‘swill need refinemant over time t 0 better eval uate the
viability of the species as both an imprcved kaowiedge of the species
devalops and as managemant improvesthe habitat capability.

The reference tomi tigation ia the second paragraph is unclear. IZ all
suitable habitat is protectedand if nearly al | potentially suitable
habitat ia managed f£cr ths species, then whatocher mtigation is
possible?

Dalets tha word "sustained”fxom t he £izat sentsnce of the [ aat
paragraph.

The statement "For the squirrel to survive, habitat | 0SS muatnot occur
in these zones", is ovorotated. Change to "2omes 1, 2, and 3are
currently the npat important habitat arsasand habitat | 0sses should be
prevented inthese areas.” The same comment goesfor Si mi |l ar wotding
of "unacceptable” f cund on page 56, secend paragraph.

The long-term pcpulaticon nonitoring may be reduced toone timeper
year,

The eesxm "re-populatien’ is awkward and uncl ear.

Ref erences here and el sewhere to £fire auppression and elsewhers shoul d
be madeclear t hat tha concern isrelated to catastrophic, stand-
destroyi ng typefires and that prescribed fires bothinside and outside
of red squirrel habitat may be needed to managa and protect red

squirrel habitat.

Drep the word "raliable" in item 2.

Haven't t he studies 2f Smith ané Mannan accomplished nuch, ifnot all,
¢? the current needs on mi ddsn characteristics?
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1/45 Under item 3, changa tha werd "succassion" t 0 "ecosyscem" and end tha -
sentence.
96146 The need and use fOr tWO differsnt brochures is unclear,
47 Itam32l shculd be made mora poaitive by changing "how recreati onal use

can disturb middens” to "how tO recreate in a manner conpatible with
1 squirrels."

48 The Conner 1979 |iterature citation is not listed.
93 | 52 This tab28ie dif2icult to read and uee without che actual tasknames.
55 The converaions from Englisgh to metric and vice versa gsem to often be

in error. Suggesat that they all be carsfully rechacked using criginal
numbars. In sotae cases original numbers wera metric, i N othex cases
1 English. Probably atype in this particular case, bur 10-15 snags/ha
is 24.7-37.1 snags per acre, not 406.

57 In Zone 2 it is described how currently clesed roads sheuld be

97 rsf orascod. Sone of thesercads are needed Zor administrative access
for fits suppression purposes and, therefore, it in not desirableto
reforest all closed rcads,

Change "pistrict InterdisciplinaryTeam | ed by the District Biologiast"
1 to simply "interdisciplinary team,"
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9

RECOVERY PLAN FOR THE MOUNT GRAHAM
RED SQUIRREL

. Introduction

The purpose of a recovery plan is not stated. | assume that the purpose
of a recovery plan under the Endangered Species Act may often be to
ensure the survival of the threatened species in the wild - that is without
need for artificial support. Such a goal makes sense when the primary
threat to the species results from pre-existing or future human actions. It
makes no sense if the primary threat to the species arises from natural
causes. In that case, it is only through human intervention that the
species can be saved. It is, of course, essential that the true nature of
the threat be recognized before implementing the recovery plan if there is
to be any hope of helping the species in question. In the case of the Mt
Graham red squirrel the principal threat arises from natural but
nonetheless extreme fluctuations in food supply. The recovery plan
recognizes this in principle but fails to provide corresponding actions. It
focuses instead on correcting relatively unimportant impacts on habitat
as if motivated by other concerns than saving this subspecies. The
wrong medicine may well be worse than no medicine at all. This is my
motivation for commenting on the draft recovery plan.

Actions under the Endangered Species Act must also be considered not
only for the preservation of an individual species, but also for the
preservation of other species through the survival of the Act. This was
noted by Regional Director Michael Spear in his testimony before a
Congressional Committee as the basis for his actions on’ the
conservation of the Mt. Graham Red Squirrel. The presentation of a
recovery plan is one such action. It has to be able to withstand public
and scientific scrutiny and also, if necessary, to stand up in court.

Early actions to preserve a species are usually taken in a hurry. There is
need to lean over backwards to preserve the creature against
possibilities of a threat, regardless of whether a threat is real or not.
Particularly important in early actions is to gather information to sort out
the reality of presumed threats, and to discover whether other risks,
assumed relatively unimportant, have been given adequate attention.

In contrast, a recovery plan is one in which the most likely scientific
conclusions can be allowed to dominate. Early caution can be
reconsidered in the light of new knowledge, and the cautionary steps
properly taken in the early stages can be re-evaluated. Only those
restrictions found to be necessary need be retained. But equally, other
actions and other restrictions may need to be implemented.
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As stated above, it is vital for a recovery plan to correctly identify the
threat to the species, to recommend appropriate actions and to provide
an explanation that can withstand scientific and public scrutiny. The draft
recovery plan does not satisfy these criteria and has been the motivation
to look, not at details of the presentation, but at the overall basis for the
plan.

One approach to a recovery plan would be to:

1) determine the principal aspects of the environment that put the
creature at risk;

2) divide these into those which can be changed significantly and
thosethat will largely remain as they are;

3) develop a plan aimed at those factors that can provide significant
improvement in the condition of the species and reject those
previously instituted measures which do not provide any benefit to
the species.

4) optimize the plan for overall environmental impact and cost
effectiveness. This process will necessarily involve trade-offs both
for the benefit of the species concerned and in relation to other
species (including humans) using the area. The guiding principle
should be to select those actions that have the highest likelihood
of success at the minimum cost.

Clearly, the above considerations should be based on the best available
data and in particular incorporate new information available since the
species was first listed. In the case of the Mt. Graham red squirrel this
represents a substantial body of new data.

The current draft of the plan does not cover the above points adequately
and focuses inordinately on the preservation of even the smallest areas
of habitat. It fails to provide analysis to support even this decision. Finally
it does not make use of the data now available.

Il Threats to the Mt, Graham Red Squirrel

We are fortunate that the Mt. Graham Red Squirrel Biological Update
Team convened by the USFWS provided a list of all such concerns in a
memorandum dated August 1 st. 1990. The potential threats to the red
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squirrel include: 1) inadequate habitat and hence food supply;

2) adverse effects of human presence; 3) fires; 4) disease

5) windthrow; 6) predation; 7) catastrophes; 8) low density effects;

9) global climatic change; 10) construction impacts (from the
observatory); 11) population inconsistencies; 12) trade-off of long term
versus short term effects. Many of these are related and we chose to
group them into the following categories:

1) Natural Limitations
2) Effects Of Human Actions
3) Global Disasters

Obviously only human action will preserve the red squirrel from the
effects of natural limitations (category 1). On the other hand if human
action (category 2) is threatening the species, then change is required.
Global disasters can of course only be dealt with in a global fashion, so
we would not expect these to figure prominently in a recovery plan for
the red squirrel. These overall categories will form the basis of the
subsequent discussion. We first review basic information (some of it only
recently acquired) that appears relevant to this discussion and which is,
for the most part, missing from the recovery plan.

m Natural Limitations

3.1  Sky Island Populations

The tree squirrels of the sky islands of S. Arizona all exist in a marginal
habitat, which is barely able to support a single species. The smaller sky
islands have no tree squirrels at all, even though colonization from one
sky island to another nearby has been demonstrated to occur. Further,
this state existed at the time of the first biological investigations, and
shows that man is not responsible for this marginal habitat.

These squirrel populations are likely to be essentially homozygous. This
means that an extinction event is not a two stage event as with a
heterozygous population, first reducing genetic variety, and then, as a
result of reduced viability, a decline into extinction. Here instead there is
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expected to be a single key precipitating circumstance. In the case of the
Mt. Graham red squirrel, the availability of food is likely to be the key
factor.

duge population swings in response to changing food availability are well
<nown for squirrels especially at the geographical limits of their range.
ey are well documented for Mt. Graham red squirrels, especially within
he sprucef/fir habitat where population has responded directly to the
one crop since monitoring began in 1986. In a small habitat with
strongly varying food supply, the population may fail to retain a breeding
2air, and so becomes extinct. The surviving population decreases far
‘aster than the food supply, because those that starve to death, also eat
defore they die. It is clear that even a relatively large population, as large
as Mt. Graham could support under current climatic conditions (500 -
1000), is not immune to an extinction event caused basically by food
shortage.

For the Mt. Graham Red Squirrel, the near-extinction event of the late
1950s appears to be associated with food shortage due to extreme
drought and one or two resultant large forest fires. Indeed the squirrel
was not seen for several years and was thought to have been extirpated.
The population must have been substantially below the 150 squirrels
estimated for the spring of 1989. The squirrel nonetheless made a rapid
recovery and became quite prevalent during the early 1970s. Similarly the
population recovered rapidly after 1990 when there was a very good
cone crop. Food supply rather than human influences seems to be
crucial. Thus, for example, red squirrels were also very rare in 1929 when
very little forest cutting had taken place, and human activity on Mt.
Graham was still insignificant. It is also possible that disease could
weaken the population so that a single somewhat less severe
circumstance could precipitate extinction, but this does not negate the
point.

But near extinction events are not expected to be common. Indeed, the
population has survived for the last 25 years without any significant
assistance even after substantial alterations to its habitat (see section IV).
And, of course it has probably survived for approximately 10,000 years
before. The situation is similar to other small mammal populations of
S.W. mountain islands, where there is evidence of continuing extinction
events between the end of the Pleistocene and today. Even with no
human presence on the mountain, the Mt. Graham red squirrel would be
threatened. Its survival can only be guaranteed by human intervention at
times of extremely short food supply. However, if the squirrel is given
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occasional assistance at times of greatest need, it can survive in the wild
for essentially as long as man desires.

The draft states that the stabilization criterion is to provide sufficient
habitat to maintain a population of squirrels never fluctuating below 300
adults distributed throughout the Pinalenos. There is no evidence in the
report that this can be achieved without continuing human intervention

and much evidence from the historical record that it cannot. Such a

goal can be achieved only if food supply is guaranteed in times of
extended and general cone crop failures. The absence of any discussion
of supplementary feeding is a serious weakness of the draft and should
be corrected in the final - or alternatively the stated goal should be
revised.

100

3.2  Relative Habitat Quality/Squirrel Population Distribution

In developing the recovery plan, the natural population and distribution of
squirrels is a key ingredient since it provides important data on the
relative quality of different habitat. At the time of the Biological Opinion
resulting from the Mt. Graham International Observatory proposal, the
USFWS conservatively assumed that the spruce/fir forest, where the
observatory was to be located, was critical to the survival of the red
squirrel. Initial surveys also focused on this region above approximately
10,000 feet. The squirrel population figures were estimated on this basis
(using a habitat quality index which reflected expected population
density). Estimated population figures fell below 150. The “refugium” and
the adopted critical habitat largely cover this same area, although there is
little scientific evidence to support either designation.

In subsequent years, it has been possible to study the distribution of
squirrels more thoroughly albeit only down to an elevation of roughly
9000 feet, well above the lowest known squirrel middens. It is now
possible to provide some reassessment of these original assumptions.
The draft document contains some of this new information on total
population but not in a form which permits local changes in population
density to be separated from changes in total area surveyed. However, in
the absence of additional information, analysis of table 1 suggests some
remarkable conclusions.

For the 1986 survey, 1151 ha were studied, and a mean density of 0.18

middens per ha were found. To spring 1990, an additional 716 ha were
surveyed, and the middens known were increased by 83, or 0.12
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middens per ha. By fall of 1990, a further 1180 ha were surveyed, and
the number increased by 141, again 0.12 middens per ha. In the fall of
1991, a further 1011 ha had been surveyed, and a further 117 middens
were found, again at a rate of 0.12 middens per ha. Thus the rate of
discovery has not appreciably decreased, even though the area surveyed
has increased almost fourfold and now includes nearly all the area that
was previously deemed to have any potential at all as squirrel habitat.
The data as presented would suggest that further extension of the area
surveyed could substantially increase the squirrel counts. Indeed, the
map on p.6 seems to show that although the squirrel distribution is
spotty, and sometimes in streamers, the squirrels extend out to the limits
of the surveyed area as though it is the survey that limits the numbers
rather than the total population. This appears to be particularly true of
the population on the NE side of the range.

It would be helpful to know how much of the increase in midden
numbers occurred in previously surveyed areas. It would then be
possible to give a prediction of the numbers of middens remaining to be
discovered in all areas. Certainly the numbers suggest that an effort
should be made to survey the regions between 8000 and 9000 feet._

The data can then be used to assess true habitat quality and to decide
whether the population density (habitat quality) in newly explored territory
is essentially as good as the higher elevations as would appear, prima
facie, to be the case . It is stated that this data change will be reflected
in a new map that shows habitat suitability. Certainly the current
distribution does not fit well with habitat suitability previously shown. This
is important because the current data, and the discussion below both
suggest that the lower elevations are more important to the survival than
previously thought and perhaps more important than the sprucef/fir.
(Winter aerial photographs of the Pinalenos seem to show a much more
distinctive appearance with foliage density, and it would be worth
exploring the use of these photographs for habitat typing.) The concern
is reflected in the changing number of middens assumed to be on Mt.
Graham. Currently (table 1) there are 549 middens known on Mt.
Graham, with some 85% of the area mapped where squirrels are
expected. On this basis one might expect about 650 middens on the
mountain. This is compared to the habitat analysis on p. 5 which is too
low by 50%, because habitat formerly assumed to be unsuitable has
been found to be suitable. One wonders whether enough assumed
“unsuitable” habitat has been surveyed to assure us that it is indeed
unsuitable.
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The recovery plan would be significantly improved through inclusion of
statistics of squirrel population per region surveyed and should if
possible contain revised estimates of habitat quality.

In any event, the observations (e.g. Froehlich and Smith(1880)) suggest
that the population of red squirrels is substantial in areas other than the
spruce-fir “refugium”. Thus, both observation and theoretical analysis
lead us to question whether the spruce-fir is critical to the survival of the
red squirrel when times are difficult. Although spruce appears to be a
favorite food for red squirrels, it is at its geographic limit on Mt. Graham.
Even in climatically favorable areas, spruce is a highly unpredictable
crop, so on Mt. Graham it swings erratically between boom and bust -
with factors of around 100 in annual cone crop and hence food supply.
Further, the spruce forest provides little alternative for the squirrel during
the “bust” years. The spruce/fir squirrel population can be expected and
is observed to vary wildly and in particular to crash after two or three
successive years of poor cone crops -- a not uncommon occurrence.
The number of middens in the spruce is then a reasonable measure of
boom periods, but it is not a predictor of the importance of the spruce
when the squirrel is at greatest risk. The spruce/fir middens then
become the squirrel equivalent of a ghost town. Instead we must expect
that those areas with the greatest variety of squirrel foods will be
important at critical times because cone crops of different trees will have
a degree of independence. Thus one expects that the mixed conifer
forest would be the region where the squirrel would have the greatest
chance of surviving. It may not have such a high density of middens,
because trees will be out of synchronism at their boom periods as well
as their bust.

The observations collected by Spicer (1986) appear to confirm this
analysis. The squirrel population in the spruce fir on Mt. Graham was
abundant in 1918, and in the late 1970s and early 1980s. At other times,
mammologists have been unable to find squirrels there, while signs or
squirrels have been found at lower elevations, typically between 8,000
and 9,500 ft. where there is mixed conifer. (Unfortunately it is in exactly
this area where survival competition between Abert’s squirrels and Red
squirrels is most likely to occur: see the discussion below). The most
recent confirmation of the importance of the mixed conifer in critical times
comes from the observations of the UA squirrel monitoring team led by
Paul Young, which found substantial numbers of squirrels in the mixed
conifer at times when the spruce/fir squirrel population was very low.
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From the perspective of habitat quality, it appears that the spruce forest is
almost irrelevant to the survival of the squirrel. Its population fluctuates
too erratically with cone crop. Survival depends on the steadier food
supply at lower elevations. If so, the principal reason for the “refugium”
and critical habitat designation of the spruceffir forest requires re-
evaluation.

3.3 Fire

Fires are one of the greatest present risks to the red squirrel. At present
the Forest Service has a policy of strict fire suppression. However,
experience indicates that such a policy is not proof against development
of a catastrophic fire. The recovery plan correctly focuses attention on
reducing the risk of fire in the mixed conifer which is most important to
the survival of the squirrel. This is an example of human intervention
benefitting the squirrel. However, it requires that potential squirrel habitat
be made available for fire breaks, access etc. and a suitable compromise
must therefore be reached with the requirement to extend habitat.

It is also possible to contemplate establishment of a separate population
as protection against a disastrous fire. This should be addressed in the

recovery plan and potential sites identified. One possibility is at the N.W.
end of the Pinalenos in the region of Blue Jay Peak.

3.4 Disease

Direct transmission of disease from one squirrel to another tends to be
limited by the territorial behavior of red squirrels. For this reason, the
highest risk is likely to come by some other animal or bird carrying the
disease. Fortunately the isolated characteristics of sky islands tends to
make the transportation of disease less likely.

The possibility of transporting disease must be taken into account in
planning where to set up a second red squirrel population if this is
undertaken. It is the one reason that the N.W. peaks of the Pinalenos
may be less desirable than more distant peaks.
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3.5 Predation

Predation is a self-limiting process where the reduction in numbers of the
prey results in a succeeding loss in numbers of the predators. Because
the red squirrel is so sparsely scattered over Mt. Graham, it is not a
principal food for any other species, and it can be expected to be taken
incidentally.

To date squirrel birth rates appear adequate to deal with current rates of
predation, and still provide for rapid expansion of the population in times
of food excess. Certainly when the population becomes very small,
predation becomes a possible mechanism for extirpation. However,
provision of food can ensure that the population is not permitted to reach

such low levels that occasional predation becomes critical.

3.6 Windthrow

Windthrow on Mt. Graham is of possible concern for those areas most
exposed to high winds. These tend to be places where the ground is
very rocky with limited soil, and where the prevailing westerly winds hit
exposed areas. This applies to the western peaks and ridges of the
mountain. Even here the effect seems to be small compared to other
impacts on habitat.

In contrast, the squirrel critical areas for survival tend to be in mixed
conifer habitat as discussed above, which is lower on the mountain. At
these lower elevations, middens are preferentially found on northern and
eastern exposures where the natural refrigeration action preserves cones
from sprouting and spoilage.

It is concluded that wind throw is irrelevant to the survival of the squirrel.

IV The Effect of Human Intervention

A number of human activities have affected or can potentially affect the
red squirrel. As interest in the red squirrel grew following the proposal for
the MGIO, these concerns have tended to focus primarily on loss of
habitat from logging, construction or recreation activities and potential
disturbance to the squirrel directly from human presence (eg noise
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generation etc). Indeed part of the purpose of the “refugium”
recommended in the Biological Opinion was to provide a region where
the squirrel would not be bothered by human presence in case such
disturbance should prove to be an important factor. Other human
impacts include the Abert’s squirrel which was introduced to the
mountain in the 1940’s, presence of vehicular traffic, fire management
policies etc. We examine some of these in the following.

4.1 Habitat Loss

The most extensive loss of habitat has arisen from logging activities
which took place mainly in the 1960s although it began in the last
century. In comparison, habitat loss to other human activities, such as
recreation, access roads,construction etc. has been relatively modest.
While clear cut area is relatively modest, selective cutting of mature trees
was widespread. A total of some 2000 ha may well have been affected
and is now in varying stages of recovery. The effect of this on the
squirrel is still uncertain but, as noted above, the squirrel population did
recover rapidly in the 1870s, after its near extinction event of the late
1950s/early 1960s even though most of the logging had by then taken
place. This is consistent with the view expressed above, that the squirrel
is threatened not by the extent of its habitat but by the fact that from time
to time this habitat fails to produce anywhere near an adequate supply of
food. While reforestation of logged areas will bring some benefit to the
squirrel -~ and should be undertaken for more general reasons - it can
bring at most a factor 1.5 increase in squirrel habitat. This is a trivial
factor in the face of the gigantic fluctuations that can occur in cone crop.
The basic problem would remain even if every acre of land were returned
to its natural state. There is, a fortiori, no reason to insist that the
relatively minor areas used for fire management, access, organized
recreation or scientific research should be sacrificed, because the areas
involved amount only to a few percent of the total and will bring no real
benefit to the squirrel in times of difficulty. They will of course raise by a
few percent the number of squirrels when food supplies are plentiful and
when the squirrel is in no difficulty.

It is concluded that the benefits to the squirrel of reforestation have been
overstated in the draft recovery plan and are unlikely to have any
significant impact on the survival of the squirrel. In their extreme form (no
tree cutting for any purpose) they appear to be largely punitive.
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It is also appropriate to consider reforestation policies in different
habitats. From the discussion of section 3.2, it is clear that any
reforestation efforts would best be focused on the mixed conifer and
transition zones which provide the more stable squirrel habitat and which
therefore play a key role in the survival of the squirrel. By contrast, the
spruce/fir is so unstable in food supply that increased acreage in this
region is unlikely to be of any help to the squirrel in times of difficulty.
Modest tree cutting in this region should be viewed as entirely acceptable
in regard to the survival of the squirrel.

The recovery plan errs in stating that further tree cutting in the sprucef/fir
is to be avoided. In reality, such cutting would have virtually no impact
on squirrel survival. In so far as restrictions on tree cutting serve any
useful survival function, they should apply to the mixed conifer zone.

4.2  Disturbance Caused by Human Presence

Part of the concern expressed in the Biological Opinion was in regard to
possible adverse effects of human presence in squirrel habitat. Such
concerns were one reason for establishing the ‘refugium”. As a result of
studies that have taken place in the last four years, in particular the
observations of the squirrel monitoring team under the leadership of Dr.
Paul Young, it is now known that human presence appears to have no
significant adverse effects on the squirrel. The results were obtained
during the construction of the new observatory road, clearing telescope
sites, and excavating and building foundations for telescopes, activities
which have surely been more disturbing than a the transit of pedestrians
across red squirrel territory. And yet the squirrel was not measurably
disturbed by these activities. (Indeed, the greatest attention the squirrel
paid to a disturbing noise was to the overflight of a helicopter!)

This is consistent with the behavior of red squirrels elsewhere. We
therefore concur with the conclusion of Appendix B of the draft, that
there is no need to restrict hiking, camping and similar activities in the
“refugium” and question the need for a *refugium*at all.

Restrictions on the public use of the “refugium” can be relaxed for two
reasons. First as noted above, the spruceffir habitat of the “refugium” is
nor particularly important to the survival of the squirrel - contrary to
previous belief. Second, the squirrel does not appear to need protection
from disturbance through normal human activities. In the absence of any
coherent reason for maintaining the “refugium”, the recovery plan should
recommend that it be eliminated.
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4.3  Barriers to Migration.

There have been concerns that human activity may have resulted in the
erection of barriers to migration and that this might affect breeding and
hence squirrel survival. Those concerns might even be enhanced from
those models of the squirrel population which assume that the population
may be limited mainly by breeding statistics (demographic stochasticity).
These concerns can be allayed in regard to the red squirrel.

First, observations of the squirrel population have included a recovery
from poor cone crops in which the population has made a rapid
expansion. Such a recovery would be a long drawn out affair if the
population were limited by breeding statistics. Instead, the observed
rapid recovery shows that the squirrel population is limited by food
availability, and can rapidly expand if more food becomes available (see
section 3.1). Thus there are possibilities or rapid expansion regardless of
migration, and a small population is more secure than might have been
previously assumed.

It also appears that concerns about the migration of squirrels being
limited by human action have been overdrawn. Barriers to migration are
those things that prevent squirrels from migrating rather than those
things we might imagine as being barriers. Only empirical studies can
reveal what barriers are real and what are imaginary. There are now
direct observations that suggest that most previously assumed barriers
on Mt. Graham are not problem barriers for the squirrel. - The first
concerns the migration of squirrels over fire breaks in the sprucef/fir
forest near the observatory site during the phase of rapid population
growth in 1990. The monitoring team noted no significant effect of such a
barrier and even reported sightings of squirrels in the open area. The
second involves the relatively isolated population between Ladybug
Saddle and Turkey Flat. This group is over a mile away from the nearest
other population at the top of Wet Canyon. But the Wildlife Staff Officer
of the Coronado Forest observed juvenile squirrels even further away.
These were near the Swift Trail, below Turkey Flat at an elevation of
7,200 ft. Between them and their source, presumably above Turkey Flat,
lay the S-bends of the Swift Trail, and the 80 summer cottages of Turkey
Flat, with their human inhabitants and pets. Yet the juveniles apparently
negotiated these barriers. Also there have been observations reported
of red squirrels in relatively open areas, so that open areas are
apparently not a severe barrier either.
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Another observation has been that small isolated groups appear to
persist even when the overall population is greatly reduced. Thus the
presence of a population near Turkey Flat has been known since 1929,
and the population on Grant Hill has been known since 1952, both of
them being times at which the overall population was small. If travel
between colonies was reduced, one would expect that statistical
breeding accidents would eliminate these populations first at times of
difficulty for the creature. The observations show that this is not the
case.

Some observations do show barriers to migration. The West Peak/Blue
Jay Peak area was reported in use by the squirrel in the 1960s, but this
area appears to have remained unpopulated for the past several years.
However, this area of the mountain is isolated by a long rocky ridge, that
represents a more severe barrier than any constructed by human activity.

| conclude that there is no evidence for significant limits to migration of
red squirrels arising from barriers created by human activity.

4.4  The Abert's Squirrel

In the 1940s, the Abert’s (tassel-eared) squirrel was introduced to Mt.
Graham and has since established itself throughout the coniferous forest.
It seems to have taken over the ponderosa pine at lower elevations but
has been observed throughout the mixed conifer and the sprucef/fir (see
recovery plan). It thus extends over some 12,000 ha. It also eats the
same cones as the red squirrel and has been observed to rob red
squirrel middens although the red squirrel owner usually succeeds in
driving it away. There seems to be little doubt that the Abert's squirrel
has a significant impact on red squirrel food supply. For a species that is
food supply limited this is a serious matter. The possibility exists that it
may have driven the red squirrel out of the ponderosa pine zone
although it is not yet known whether this would seriously impact the
survival of the red squirrel.

More seriously, the sky island sites in the south west are apparently
capable of supporting naturally at most one species of tree squirrel. The
best evidence comes from the application of an Area-Species plot. This
reveals that the size of minimal habitat for natural retention of a single
tree squirrel species is not much less than the size of the Mt. Graham
forest. Such an analysis obviously includes the effects of population
fluctuations. It then follows that, in the absence of further human
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intervention one of the two species there at present will die out.
Deliberate extirpation of the Abert’s population seems difficult if not
impossible.

The conclusion is that preservation of both red squirrels and Abett’s
squirrels on Mt. Graham can only occur with monitoring and occasional
intervention. The recovery plan for the red squirrel should include plans
for monitoring the interaction between it and the Abert’s squirrel, a policy
on whether to preserve the endemic species and, if so a means for so

doing.

45 Global Catastrophes

A catastrophe is an event of such magnitude and unexpectedness that
planning for it is impossible. Thus in event of nuclear war, for example,
all schemes for the preservation of endangered species are likely to falil.
Equally, if there is a collision of a small asteroid with the Earth as
happened at the end of the Cretaceous, massive extinctions can be
expected to occur. The Endangered Species Act is not planned to cover
such eventualities. (In the past, such massive extinctions have occurred,
but Nature has adequately restocked the Earth with new species.)

Global climatic change can have natural as well as man made origins. It
has been a constant of the Earth’s history. If it occurs slowly enough it
will result in the Mt. Graham forest migrating up or-down the mountain
side, and the squirrel will move with it as it has done in the past. If,
however, it occurs on a rapid time-scale, the scene will be catastrophic
and well beyond anything that can be regulated by the Endangered
Species Act. Certainly neither scenario is reasonable content for this
recovery plan.

VI. Principal Conclusions

The Mt. Graham Red Squirrel is threatened principally by natural but
large fluctuations in food supply, not by past or planned actions of
humans.

A recovery plan for the Mt. Graham Red Squirrel can at best restore it to
a position where it is for the bulk of its time without need of intervention.
The key ingredient of a recovery plan must, therefore, be readiness to
intervene.
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Intervention must include supplementary feeding at times of very poor
cone crop; such intervention is not expected to be needed frequently.

An essential requirement for occasional but successful intervention is a
continuing monitoring program.

While it is appropriate to reforest areas previously impacted by logging,
fires, or other means, it is not essential and perhaps even detrimental to
carry out such reforestation to the exclusion of other considerations (eg.
fire suppression, monitoring access).

Reforestation efforts should focus on the mixed conifer rather than the
sprucef/fir in view of the latter's unstable and unreliable cone crop
production. It should also focus on Northern and Eastern slopes where
midden natural refrigeration is most effective.

From the perspective of red squirrel survival, there is no reason either of
habitat quality or of need for isolation from human disturbance to retain
the “refugium”. The recovery plan should recommend its elimination.

There is no evidence that normal human activities pose a threat to the
squirrel. Such activities should accordingly be permitted to resume.

A decision is required on whether intervention to ensure the survival of
the red squirrel against the introduced Abet-t's squirrel is possible and/or
appropriate.

If the purpose is to ensure the survival of the squirrel, consideration
should be given to establishing a separate population as a back-up in
case of accidental failure. The optimum for this is to maintain a separate
population on a second isolated smaller forest. Such a group will of
course require a higher level of intervention, but it can still remain
essentially in the wild. It is suggested that the northernmost peaks of the
Pinalenos could themselves serve as home for such a back-up colony.

It is necessary to plan for a proper development of the forest, so that fire
risk is not unacceptably high, and that fires will remain small.

N.J. Woolf September 1992
3336. N. Camino Los Brazos,

Tucson
Arizona, 85715
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v.5, FI SH A¥D ¥ILDLIFEZ SERVICE
C/C Rich Kvale, District Ranger
Coronado National Ferest
Safford, Arizona

The people of Graham County have and will continue to assert our
rights of access on roads that were fully available tc our vebicular
use prior to 1990. This report and drafi appears designed to further
degrzde cur way of life 2nd fiies in the face of our protection under
the 9th 2nd 1Ctn amendments of the constitution.

We wel come biclogical study and invelvment of the Sciences on M.
Orahem but net to the exclusion of human freedomto access 2nd the
traditional uses this area hzs provided for generations.

This study and prorcsal goes to far inits access denials based
on its own admissions Cf incemleteness and the presumpticn of what
habitats the squirrel may or nmay not ve adaptable to.

Again | state that G aham County citizens 2nd al)l humans shoul d
first have full access rights restored as they werewith the squirrel's
habitat held in the second position.

Finally cencexning any further road or are2 restrictions, we
demend a fvll review cf any such preresals be held with our county
officials 2nd a public forum be calles with our citizens as well as
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complying with all NEPA regulaticns,

Cordialy,
C.D. Cochran, President

G aham County Chapt er of People For The West
Safford Arizona
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THe UNIVERSITY oF

Office of the Senior Vice President A Rl ZQN A 512 Administration

for Academic Affairs and Provost Tucson ARIZ ‘Scé NA - Tucson, Arizona 85721
eptember 11, 1992 (602) 621-1856
FAX 602 621-9118

Mr. Sam F. Spiller

Field Supervisor

U.S. Department of Interior
Fish and Wildlife Service
3616 W. Thomas, Suite #6
Phoenix, AZ 85019

Dear Sam:

The University of Arizona was most pleased to receive a copy of the draft
Recovery Plan for the Mt. Graham Red Squirrel. We have reviewed your draft
recovery plan in substantial detail and will comment through several venues.

First, and probably most important to the technical aspects of the plans
you will be receiving a detailed critique from the Mt. Graham Red Squirrel
Biology Team. As you are aware, the Biology Team has substantial first hand
experience with the Mt. Graham Red Squirrel and will provide some very useful
comments which should greatly facilitate having an effective recovery plan. In
addition I would like to address several more generic issues in order to
contribute to the recovery plan in a constructive and productive fashion.

The recovery plan only makes brief mention of the Arizona-ldaho
Conservation Act (Public Law 100-696) and does not mention at all the one-hundred
fifty (150) acre "Mount Graham International Observatory Site" referred to and
described in article 601(b) of the Act. This area is depicted on the Forest
Service Map adopted by article 601(b) and should be included, preferably
superimposed, on the map of the Habitat Management Zones. In addition, specific
110 |mention of the Observatory site and the University"s right to use up to twenty-
' four (24) acres within that site for astrophysical research purposes should be
mentioned and provided for in the recovery plan. It is important that the
recovery plan acknowledge and incorporate into its fabric the reality of the Mt.
Graham International Observatory and the management opportunities presented by
the monitoring teams data base as well as the research opportunities afforded by
the funds made available to the Biological Study Team.

. The plan as currently drafted does not set forth specific "down-listing or
de-l1isting criteria”, this is unusual for recovery plans since most contain
trigger points at which an endangered species will be down-graded to threatened
30 |and a further point at which threatened species will be removed from the list
altogether. This omission is of pivotal importance since, no matter how many Red
Squirrels inhabit the mountain, we will never know whether the population is
viable unless specific criteria are established.

As discussed above the draft plan fails to mention its relationship to the
Arizona-ldaho Conservation Act (AICA). Moreover, no mention is made of the
Forest Service Special Use Permit and the Observatory Management Plan mandated
110 | by the Act. Since the Recovery Plan is subsidiary to the AICA and its
provisions, it must not contravene them in any way that substantially interferes
with the intent of Congress and the passing of the Conservation Act.
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Page Two

Specifically, the AICA provides for construction of three telescopes, roads and
facilities. The Act also provides the criteria for future approval of additional
observatory facilities, up to seven telescopes using up to 24 acres of Red
Squirrel Habitat. The Recovery Plan cannot impose a general prohibition on
approved tree cutting in the designated Observatory Site.

The plan appears unduly focused on total habitat conservation for a single
species. While the restoration of squirrel habitat is appropriate in so far as
it provides a significant increase in food supply, it is simplistic to insist
that go trees at all should be cut down in the future. The marginall benefit of
a Tew extra trees must surely be compared with other factors, such as access for
fire management, which may be far more beneficial to the squirrel. The use of
acreage for other purposes, including access for recreation, scientific research
and forest management purposes should be assessed on a cost benefit basis. Such
use should also be placed in perspective with natural losses of habitat, due to
fire, damage by storms, bears etc. which, on a cumulative basis, are far more

significant to the squirrel. Inany event, these considerations should be
documented in the recovery plan.

We would prefer to see the plan acknowledge the need to preserve the right
of Native Americans to exercise their religious activities if they desire to.
We realize that by removing constraints on access to the "critical habitat” this
will be accomplished defacto. However, it is our belief that a statement
addressing this important point needs to be in the plan. We would also like to
stress that we are extremely pleased that during the first three years of multi-
agency cooperation between the Fish and Wildlife Service, Arizona Game and Fish,
Forest Service and University of Arizona, the official census figures for the red
squirrel have more than doubled. Having spent over $600,000.00 in the last three
plus year for squirrel monitoring and squirrel biology, we are committed to
continue working with federal and state agencies on biological matters relating
to the Observatory site. Itis my view that these expenditures have created to
date a data base unparalleled in the monitoring and study of endangered
populations. This coupled with the proposed University of Arizona expenditures
over the next six years provides a unique opportunity to obtain high quality
guantitative data on an endangered subspecies and its recovery.

We trust that our comments concerning the recovery plan will be considered
and incorporated as appropriate. We share with you the strong belief that an
adequate recovery plan will go a long ways towards maintaining the Mt. Graham Red
Squirrel and developing approaches that will be applicable with other endangered
populations. Please feel free to contact me if | can provide any further
information on the points raised here.

Sinferely

Michaél A. Cusanovich
Interim Sr. Vice President for Academic
Affairs and Provost

MAC/Tt

124



THE UNIVERSITY OF

Office Of the Vice President for Research / \R I ZO N/ \ Tucson, Arizona 85721

ML Grabam Biology Programs TUCSON ARIZONA FAX: (602) 621-9190

Ph. (602) 6X-1062
E-Mail: YNGP@CCIT.ARIZONA.EDU

8 September 1992

Mr. Sam Spiller, Field Supervisor
U.S. Fish and Wildlife Service
Ecologica Services

3616 W. Thomas, Suite 6
Phoenix, AZ 85019

Dear Sir:

We appreciate the opportunity to review the July 22, 1992 Draft Recovery Plan for
the Mt. Graham red squirrel. Unfortunately, we have found it a difficult task because the
document lacks comprehensive organization. The writing style is awkward and verbose;
many statements are redundant. 1t does not follow the GPO Style Manual guidelines, nor do
literature citations follow the recommended format. The document contains an
sverwhelming amount of imperative, unsubstantiated, biased, or emotiona statements, which
are not appropriate for a document released by the Federal Government for public review.

Some data and information sources are poorly or inaccurately cited, which prevents
retrieval of references. For reader information, the location of unpublished sources should
be specified. Data collected by the University of Arizona- Mt. Graham Red Squirrel
Monitoring Program were inaccurately represented and inappropriately attributed to personal
communication. The appropriate report(s) from the monitoring program should be cited as
the source(s) of the authors' information.

The authors are inconsistent in their use of units of measure and have made
conversion errors. Similarly, references to forest habitats are inconsistent, aternately
referred to as “associations”’, “types’, or “zones’. No sourceis cited for the vegetation
classification system, nor do the authors provide a description of the vegetation. Thereis
also inconsistent use of common names for Tamiasciurus hudsonicuserahamensis and for
Sciurus aberti-

The Draft Recovery Plan contains considerable speculation about potential hazards to
the Mt. Graham red squirrel population with little or no reference to supporting
documentation. There are no specific management goals, only ambiguous statements.
Management and recovery goals must be clearly stated so there is no dispute when they are
achieved. Obscurely stated goals have the potential for manipulation.
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Young and Sanderson -- 2

Thereis no plan, other than habitat rehabilitation through reforestation, to increase or
expand the range of the red squirrel population on the Pinalefio Mountains. The considerable
pody of literature on the management of tree squirrels has not, apparently, been accessed.
“Further study” is an unacceptable criterion when the Coronado National Forest is
commanded to begin immediate action on various land closures, reforestation, etc.

The absence of any discussion concerning the current and future plans for
astrophysical development on thePinalefios is conspicuous. Because the development of the
Mt. Graham International Observatory isavery controversial topic, potential problems
associated with the project should be specifically addressed in the plan.

The U.S. Fish and Wildlife Service has the responsibility to provide clearly defined
objectives and goals, based on the best available information, that will most likely lead to the
recovery of the Mt. Graham red squirrel. We do not feel that this Draft Recovery Plan

provides that direction.

Sincerely,
Paul J. ¥6u H. Reed Sanderson
Asst. Research Scienés Resident Biologist :

Dept. of Ecol. & Eval. Biology
University of Arizona
Tucson AZ 85721

cc: Dr. M. Cusanovich, VP for Research, U of A

Please note: Enclosed are our detailed comments regarding the Draft Recovery
Blan for the Mt. Graham Red Squirrel
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Revi ew and Comments of M. G aham Red Squirrel
Draft Recovery Plan

Prepared by: _
Paul J. Young, University of Arizona
H. Reed Sanderson, University of Arizona

Numbers refer to specific coments indicated by circled nunbers
on copy of Draft. Sone editorial comrents have been noted
thy

direc on the copy of the Draft:
1 This is an inperative statement that does not allow for
exceptions.

2 Define "habitat ecol ogy".

3 How can a Recovery Plan be witten wthout know ng o% at
| east hypothesizing, the requirenents for recovery? he
fact that the plan was witten suggests that sone of the
requi renents for recovery are known.

Sone | ogged habitat will have. sufficiently mature trees to
support red squirrels in nuch less tine than 100 years.

Wy is there no conparison with red squirrel popul ations on
nearby nountain ranges in |ogged habitat?

4 Either delete, due to irrelevance, or nove to paragraph on
the follow ng page with other size description.

5 Fiqure 1 shows the distribution of red squirrels in Arjzona,
thi's paragraph compares the size of two subspecies. ange
figure to depict size, delete it, or refer to it in the

first paragraph of this page, which describes the
di stribution.

6 "In press" infers that it has been accepted for publication
yet no journal or publisher is listed in the literature
cited.

7 The squirrels are not “"confined" to the upper elevation.

They are concentrated there, but are free to nove around or
expand into other areas.

3 ‘Is the West Peak population isolated or -locallv i ?
This sentence is contradictory and specul ative. p (Frgure
2) does not show that West Peak or Blue Jay Peak have been
surveyed.

9  Wat is the source of the density data? How current is it?

Do areas used for the calculation of density include non-
suitable habitat? This information is contrary to the
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Young and Sanderson - Comments on Recovery Pl an

findings of the University of Arizona - M. Gaham Red
Squirrel Mnitoring Program (UA- RSWP).

No data was solicited fromDr. Young and he did not provide
any unpublished data directly to the Recovery Team \Wat is
the source of this data? The sentence is inaccurate and

m sl eadi ng based on current UA-RSMP dat a.

I nconsi stent use: are they forest associations or zones?

112 What is the elevation of the m xed-conifer association/zone?

10

113
(11

1
13

114
14

115
15

1
16

116
17
s

Froehlich (1990) has insufficient data to determ ne whether
this is "exceptional" or not. Her study was conducted
during a period of low food availability in spruce-fir, and
no period of abundant food availability. The sanple size in
the study is small (9 squirrels, 29 m ddens).

Figure 2 is of very poor ualitx and virtually usel ess.
VWhat do the black dots indicate? Wy are West Peak and Bl ue
Jay Peak not included? Were they surveyed?

How nuch habitat is potentially suitable for red squirrels?
9083 ha in this paragraph, only 4750 ha in the follow ng
paragraph. Later statenents suggest that 85% of the
potential habitat has been surveyed for midden sites, it is
I nportant to be consistent about how nmuch habitat there is,
or to indicate that such conclusions are tentative.

Has this been verified? How nuch of the ponderosa pine
habitat was surveyed? Red squirrels on the Mgollon Rm
White Mountains, and Sacranento Muntains use ponderosa

pi ne. V%X don't the M. Gaham squirrels? Cte the source
of the information, or indicate that such conclusions are
specul ative or tentative.

I nconsi stent use of units of neasure, SI units are used
el sewher e.

What is the source for determ ning habitat qualitg on the
basi s of midden density? How was midden density determ ned,
by transects, or survey,? |s density a reliable neasure of
habitat quality? (refer to Van Horne, B. 1983. J. WIdIf.
Mhgt. 47:893-901). |If density is used to estinate habitat
quality, shouldn't the density of sauirrels be used rather

t han midden sites, sone of which may be abandoned? U. S
Forest Service personnel recently requested that the UA- RSMP
not use these habitat rankings because they are

"I naccurate".
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Young and Sanderson - Comments on Recovery Plan

What is "the habitat"? How many hectares? Cite source for
Habi tat Capability WModel

Location of unpublished data? Title of report?
85% of 9083 or 4750 ha?

Midden establishment and abandonment is a normal occurrence.
How often are areas re-surveyed for nemﬁK est abl i shed
middens? |f areas are not re-surveyed, how does that affect
popul ation and density estinates?

Does "remmining area" = unsurveyed area?

|f these areas have "little or no" regeneration, how can
they be assessed for species conposition?

How or where, do food resources figure into estimtes of
carrring capacity? Numerous studies have denonstrated the
regulation of red squirrel populations by food supply. Food
resources should be included in the analysis.

W1l global warning "slow" succession or drastically alter
the entire habit? It seenms |ikely that gl obal marn1ng could
shift plant communities to higher elevations. Is globa
warmng a realistic factor within the tine frame of this
plan? If so, what can be done to mitigate its effects?

18% of 9083 or 4750 ha?

Is Transition part of mixed-conifer, or a separate
associ ation?

Habi t at zones or associations?
| nconsi stent use ofunits of neasure.

This paragraph is irrelevant and redundant. Midden
distribution is discussed previously, relative to habitat
tYpe/association/zone, and habitat s discussed relative to
el evation.

Table 2 has no information on midden distribution by
elevation. This reference is not relevant to Tabl e 2.

The discussion of midden use is_discontinuous; first on page
5; then again on page 8. \Wat is the purpose of this

di scussion? That red squirrels change criteria for

sel ecting. nidden sites, that midden site quality changes, or

3
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46
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Young and Sander-son - Comments on Recovery Pl an
that distribution of midden sites change with changes in
habitat or other resources?

Location of source of data?

Are "new" middens newW y established, or just newy

di scovered by surveys? Distinguish between these two
possibilities.

Put total in separate columm. Does inventoried nean
"surveyed"?

Cite source of data (Mannan and Smith, 1991). Include
val ues for__random sites. Sample Sizes and ‘a measure of

variance (standard deviation or range) should be included so
the reader can determne the quality of the data.

Does habitat depend on these conditions, or do the
squirrel s?

Define closed canopy. Wat % canopy coverage in "closed".

The Mannan and Smith study was conducted in the Pinalefios,
not in "other" red squirrel habitat.

I ncreased from what? Wiere is the conparison? Cite source
for this statenent.

Cite source of information

The range of the red squirrel in the Pinalefio nountains |ies
roughl y between 32°37/30/¢ and 32°45700’’ North |atitude
and, therefore, is closer to 33° than to 32°.

Figure 1 has no latitude (or longitude) reference. Cte
source of information. This would be nore appropriate in
the discussion of distribution - page 3.

Cite source of information. Is this data collected fromthe

Pinal efios? If so, where is the recording station?

Cite source. How nuch "greater" iS insolation on the
Pinalefio Mountains than at nearby areas such as the Mgollon
Rim Wite Muntains, Mgollon Muntains, Black Range, or
the Sacranmento Muntains? The Sacramento Mountains have red
squirrel populations overlapping in latitude with the

Pi nal ef i 0s.

Specul ative, cite data to support this contention.
4
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Young and Sanderson - Comments. on Reccvery Pl an

Specul ative, neither of these studies exam ned the selection
of midden sites by red squirrels. They describe
characteristics of sites relative to random sites.

VWhat kind of nests, red squirrel nests? The first two
sentences woul d be better placed in behavior or ecol ogy.

This st UdP/ had a very snall sanple size (29 middens and only
9 squirrels). Gass nests may disintegrate rapidly,

t heref ore unoccupi ed middens may no | onger have grass nests
at them Data from UA-RSMP indicates that the use of grass
nests is conmon.

This should be based on the densities of squirrels and on
food resources, not on the density of midden sites. This
statement contradicts a previous statenent about the highest
density of middens occurring in spruce-fir.

Froehlich (1990) suggests this, but has no data on the
availability of potential midden sites to support this
statenent; consequently, it is speculation.

Are these vegetation types, zones, or associations?
Inconsistent reference to the mountain range, is M. Gaham
sKnonym)us with Pinalefio? M. Gahamis only one peak in
the range according to U. S. Geological Survey topographic
maps. Pinalefio Mns. and Graham Mns. nmay be acceptable
synonyms, but not "Mt. G aham

How does this differ from upper elevation m xed-conifer?
Upper and |ower m xed-conifer are not defined.

Uncl ear. "As the nost inportant features" for distinguishing
midden sites from random sites?

Habi tat selection, or availability of suitable midden sites?

W do not know of any studies regarding habitat selection by
M. Gahamred squirrels.

See Mannan and Snith (1991): X canopK cover at middens =
85% (table 2 this document), and is the same as random sites
in Froehlich (1990). This is a contradiction that indicates
a possibility of error.

Both paragraphs are awkward, rarrbling and_verbose; th_e%/
shoul d be condensed and combined. Values for random sites
are not included in Table 2.
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Young and Sanderson - Comments on Recovery Pl an

How is the age of a "midden plot" determined? This should
read "trees on midden plots". Wiy is there a range given
for the average? There can be only one nean value; give the
mean and a neasure of variance.

Anwkward wording. This reads as though the random plots were
measuring something. Wre the trees on the random plots
found to be about the same age as those at midden sites in
spruce fir, but not in nixed-conifer?

I's this paragraph a sumary? It repeats the discussion on
page 5.

In conparison to what? What was expected? Are middens

di sproportionately distributed in respect to orientation?
Wiat is the |lower-elevation mxed conifer?

Cite source of statenent.

Ctation style differs from others for USDA-Forest Service.

Have all of these food itens been docunented for M. G aham
red squirrels, as inplied? |If not, cite sources of origina
data, not a review of the sources.

What is it about conifer seed that influences these life
history traits: the amount of seeds, nutritional value,
chenmical conposition? Cite the source of this information
What are eruptive dispersals?

Inconsi stent reference to nountain range. This inplies that
the observation applies to only one peak on the range.

170 of what type of cones? The amount of food available to
a squirrel froma cone varies greatly from one species of
conifer to another. Mller's report” does not distinguish
bet ween cones of different species. H's estimate of the
number Of cones required is not based on data fromthe
Pinalefios, but is derived fromtwo other sources and is
based on the average nunber of seeds in a | odgepole pine
cone (not present on the Pinalefios). H's estimate of the
daily metabolic energy requirement of red squirrels is _
specul ative and refers to no source. Such data, however, is
available in the published literature.

I nconsi stent use of units of neasure.

Froehlich’s (1990) behavior data is nostly anecdotal in
nat ure. No standard nethods were used to determ ne the

amount of time a squirrel spent in any particular tree or
6



70

71

73

74

75

76
I

03 |78

79

80

Young and Sanderson - Comments on Recovery Plan

how many trees were used for food sources. |s this the
average home range size, or the average number of trees used
per hectare? Include sanple size.

Cite source.

Wiy is it "unique"? Wiy "especially" in areas where

Dougl as-fir co-exists with Engel mann spruce? Cte source.
The use of Douglas-fir cones by red squirrels is not uniaue
to the Pinalefios, nor dependant on the presence of Engel mann
Spruce. Red squirrels use Douglas-fir wherever it is

avail abl e, see Finley, 1969.

"More wi despread" conpared to what?
What are broken habitats? Does this nean fragmented?

Wiy does this reduce its contribution to the food suppIY?
I f Douglas-fir occurs where red squirrels occur, it wl
contribute to the food supply. Just because red squirrels
do not occupy all the habitat with Douglas-fir in it, does
not reduce 1ts contribution to the food supply in areas
where red squirrels are present.

Cited source does not indicate this. Per cent values given
in Froehlich (1990) refer to the nunber of times squirrels
were seen feeding on fungi relative to the total nunber of
times squirrels were seen feedin%, and these data provide no
basis to determ ne how nmuch of the diet was fungi

Cite source.

Cite source.

I nconsistent with other references to nountain range.

Unpubl i shed data.> Wuldn't it be nore appropriate to quote
this "personal conmunication" as "personal observation"? Are
there data available to show preference? Preference should
not be confused with availability, suitability, or
necessity.

What does "most inportant season for nushroons” nean? Is
the season inportant for the mushroons, or are thﬁbnushroons
inportant to the squirrels during this season? st

inportant” is inperative; what data support this? Cte
sour ce.
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Young and Sanderscn - Comments on Recovery Plan

Unpubl i shed data? See 77 above, WWat are the species, is
there a list? How are excavations of nushroonms by red

squirrels distinguished from those by abert’s squirrels,
chi pnunks, or rock squirrels?

Di scussion is disjointed; Part of this discussion is at top
of page.

February is not early spring. Cte source(s).

"Speci al i zed" in what respect? Many rodents in tenperate

climtes have only one day of receptivity during each
oestrus cycle, and nost nanmals have conparably” short
oestrus cycles.

uphoff (1990) conducted research on the Mogollon Rmin
Arizona. "The Rim" 1S nore appropriately described as

"central" and not "northern" Arizona.

Be specific; this is based on one female in oehe—ysar Does
this really nmean two breeding seasons per year, or do sone

femal es have two litters during the breeding season i'n sone
years?

Don't confuse litters with breeding seasons (as per 86
above).

Cite original source. USDA 1988 is not original data.

Anal ysis of enbryos, Or examnation of reproductive tracts?

| nconsi stent usage; _are these the Pinalefio squirrels or M.
G aham squirrel s? Does Pinalefio squirrels include the

i ntroduced Abert’s squirrel and the rock squirrel ?

Dr. Young was not asked for, and did not,provide, an
unpublisﬁed data to the Recovery Team wRal §°1né"Sour ce

for this data? GCite specific va-RsMP report, if that is the
sour ce.

What observers? Cte source of the data.

| naccur at e. Squirrels may be sexually mature and breed for
the first tine following their first winter

wyirgin® squirrels? Try "primiparous” for a |ess

ant hr oponor phi ¢ appr oach, that enphasi zes copul ati on and not
sexual maturity.
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Young and Sanderson - Comments on Recovery Plan

131|95 Conmpare proportions of breeding adult and yearling

squirrels. Cite source.

1 |96 Cte source.

132 |97 Del ete, or specify how this data will be gathered.

133

134

133

98 This statement is nonsense! Hundreds of thousands of rodent
popul ation sizes have been estimated, many of them nore
accurately than the M. Gahamred squirrel popul ation
Popul ation size estimates are a key conponent of al nost
everr study of popul ation ecology. Does this nean a
conﬁ ete count of the population size? Wy is the M.
Ganam red squirrel so specifically unique from other red
squirrels, that information from other popul ations does not
apply?

99 Table 3 lists only 11 population estimtes. \Wich one is
m ssi ng?

100 Wiy are there "original®™ and "revised" estimates? Wiich is
correct? Wiat is different for "minimum" and "maximum"
estimates? The text does not explain how they are different
and does not inply that there should be a m nimum and
maxi mum estimate. How are two estimtes derived from one
sanmpl e?

101 V%X were 40 middens arbitrarily excluded? Wre all young-
of -the-year excluded from the estinmate? Wre all new
creat ed middens excluded, and if so, why3 Have the 4
excl uded middens been included in subsequent estinates?

102 Table would be nore useful if population sizes were given by

habi tat type/association/zone. he di scussion of midden
distribution stresses the differences between habitats, but
t he discussion on population size avoids it. Include per

cent occupancy in the table.

103 "Most biologists®, have all biologists been surveyed or
pol led? Do 51% of them agree?

104 This statement elevates the sub-species to specific status.
On what basis, cite source.

105 Wy aren't popul ation densities presented here? Midden
densities are equally in need of updating "using the nost
current data", and they are presented in the docunent.

106 Table 3 shows this to be 348 squirrels.
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Young and Sanderson - Comments on Recovery Pl an

"extrenely low" inplies conparison; conpared to what?

Cite specific source of data. The docunent inplies that
this work has been done since 1989, are there no reports on
cone crops?

Dr. Young has had no personal conmunication with the
Recovery Team since the autum of 1989. Cite the source of
this data - UA-RSMP report?

"also" inplies conparison, or in addition, to sonething.

Explain how this "reflects" the increased popul ation
avail able for the 1991 reproductive season

If population increase in 1990 was due to good cone crop
and the popul ation continued to increase in 1991, what
explanation is there for the decrease in nunbers follow ng
t he good spruce cone crop of 1986?

There are no solid data on historical nunbers or
distribution of squirrels in the Pinalefio Mountains. It
shoul d be made clear this is speculative, though it is
pretty reasonable specul ation

Cte source, location of record?

"also" inplies in conbination or conparison, wth what?

This reads as though the Io%ging and w ndt hrow were done on
behal f the squirrels. [Is thrs I's what was intended?

I nconsi stent use of units of neasure.

The forest edge does not provide the proper mcrohabitat,

but middens occur in relatively dry sites -- including al ong
forest edges.

Cite source. |Is there data to show that narrow roads or
smal | openings pose barriers to dispersal of red squirrels?

Inconsistent; these squirrels are also referred to as
Abert’s squirrels.

Cite source.

What do they do the rest of the year? This inplies that
they only gather food in the wnter.

10

136



123
138
139 1124
127 |125
126
127
!
128
129
127
130
!
127 [131
132
1
133
134
61
135
!

Young and Sanderson - Conments' on Recovery Plan

Cite source. On the Pinalefio Mns., SONe Abert’s squirrels
l'ive year-round at higher elevations (even on "H%gh Peak"),
where snow accunul ati on can exceed 3 neters. UA-RSMP
personnel have observed aAbert’s squirrels during every nonth
of the year in spruce-fir habitat, the% feed extensively on
t he cangiun1of spruce trees, and have been observed taking
food (mushroons and cones) fromred squirrel midden sites.
(This may be cited as "p. Young, U of A, pers. comm.).

nsevere” conpared to what? Subjective wording. Wat "such
severe conditions"? The conditions are not described at
al |.

Cte source.
The point of this sentence is not clear.

Wrding is evasive, delete sonme qualifiers, make it nore
definitive.

"Potential" devel opment can not result in habitat |oss.
Only actual devel opnent results in habitat |oss.

How extensive is nushroom collecting on the Pinalefio Mns?

I's there any indication, or data, to show that this could be
a probl en?

Expl ain what this neans: is the popul ation viable or not?
Was it not viable in the historical past? And if so, then
how did it survive? Ws it nore viable before? This is a
very confusing statenent, what is the "historical evi dence"
used as a basis for the statenment?

What support exists for this specul ation?

I nconsi stent use of units of neasure and designation of
habi tat/vegetati on types/associations/zones.

Conversion between SI and English units is not correct here,
and el sewhere in the document. Wiich elevation is it?

What roads were closed and how many? How does buil ding
anot her new road help the red squirrel? add: "..new access
road to the astrophysical conplex that was specifically
designed to mnimze the inpact on the red squirrel

popul ation and replaced FR 507 and 669."

Wiy reforest red squirrel habitat? Should this mean "to
recover potential habitat"?
11
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Young and Sanderson - Conments on Recovery Plan

Be specific. Wat construction is being nonitored?

Construction of the visitor center, new canp ground, and
equestrian area is not being nonitored.

Define "survival crisis". What data are available to
support the claim of detrinental effects of forest
fragnentation on red squirrel popul ations? te sources.

Cte source.

Redundant. By preventing further habitat |oss, . _
fragmentation is already prevented. I|f this action is

I mperative ("The must_inportant..."), why are new
canmpgrounds and other recreational facilities being planned
and constructed? This paragraph states an absoluté need to
protect even snmall pieces of habitat but does not seemto

mat ch current managenent practice, which is expansion of
recreation sites. _Define "suitable habitat".

Appendi x B does not refer to squirrel densities. The zone
designations in Appendix B are based on habitat structure.

Data regarding squirrel densities are not provided anywhere
in the document.

Define "Essential Habitat"

Wiat is the basis for the road closures? Wiere are the data
to support that road closures will benefit the squirre
popul ati on?

Reduction in the Probability of crown fires involves renova

of understory fuel and litter accunul ati on - perhaps by
controlled burns? Wat effect will the removal of the

understory and litter have on the red squirrel?

Are all unsuitable forests to be restored, or on‘g E ose
with potential to becone red squirrel habitat? ere

information to suggest that reforestation is a viable action
in all areas?

What does this statement nean? It inplies that priorities

have been made for something (not clear what), _then lists
forest successional stages. \hat i's the poift?

It is not always necessary to know how sonething works, just
knowi ng that it daoes work is enough

It is not clear why this is necessary, or how it wll
benefit the squirrel.

12



Young and Sanderson - Comments on Recovery Pl an

145|148 Define and describe what PVA is. Mdel based on estinmated
popul ation parameters and resource characteristics.
149 This is a repeat of the last paragraph. Reorganize to
i del ete duplication.

150 What does mitigation have to do with nonitoring efforts?
G ve exanples of how mtigation could be achieved.

151 Shouldn't a fire managenment plan be a part of this docunent
146 | (Recovery Pl an)?

152 It is not necessary to know everything before proceeding

with a recove&y project. The know edge currently avail able
147 shoul d be used to initiate the plan, with adjustments made
as necessary.

153 \What makes 100 years a nmnageable period of time? Has any
142 previ ous nmanagenent plan ever endured for 100 years?

93 [154 Repeats first paragraph on this page.

155 States information to produce a PVA is lacking, then
proceeds to produce one.

156 Shoul d explain that pva’s are based on conputer simulation
1 and estinmated paraneters.

157 Reference is not listed in the Literature Cted.

158 Define "high" |ikelihood and "limited" latitude. Are there

149 specific probabilities or are they subjective? (Also
applies to subjective statenents Iin the followng three
par agr aphs).

159 Footnote shows up in the mddle of the next page.

160 How do the red squirrels expand their habitat? Should this
say "the population mght expand into new areas"?

161 What is the reason for having different estimtes of the
150 | size of the habitats?

151 (162 Explain why they shouldn't be used for such a purpose.

163 Inconsistent habitat classification. New termnnology
1 i ntroduced here, but not defined.

13
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Young and Sanderson - Comments on Recovery Plan

s USDA 1988 the review that is referred to? |If not, then
the source should be cited. Is there a separate report on
this? |f not, then include the review ofthe data in this
docunent .

Li st size of "unsuitable" habitat.

It isn't clear where this 3560 ha is to come from Is it
part of the 4710 ha of unsuitable habitat above, or
different areas?

This inplies that midden sites nove around, or else they
woul dn't have to be tracked. Should this say "mapped"?

There are no squirrel density estimatesin this docunent.

Evasive wording; there either is an estimte of carrying
capacity or there isn't. Wat is the basis for using midden
site density to estimate carrying capacity? Source?

Shoul dn't food resources be a part of this equation?

Evasive wording. Wiy does this section use squirre
densities to predict future carrying capacity, when the
revious section used midden densities? Good to Excellent
abitat is finally defined here - based, apparently, only on
% canopy closure.

This statenment is not clear. What is "expected fair quality
habitat"?

Cite source.

This sentence is not clear. Wiat are "multi-year irregular
cycles"? Cycles inplies regularity. Does wde variations
in production refer to individual species or to the conbined
cone crop?

This paragraph is highly speculative. Table 3 shows an

i ncrease of 30% in 1990, concurrent with the good cope crop
in that year, and a further increase over-w nter. The
popul ation increased even nore in 1991, w thout the benefit
of a good cone crop.

Be nore specific. What is "great expansion"? This
paragraph starts by discussing food resources, then inplies
that habitat inprovenent is inperative for the survival of
t he sub-species. Based on the rest of the paragraph, this
statement should refer to reducing the variability of the
food resource.

14
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Young and Sanderson - Conments cn Recovery Plan

This statement inplies that conifer species are segregated
into nonotypic stands. Is this what was intended?

Specul ation only. Is there any evidence to support such a
scenario? |If so, cite source.

I's this based on popul ation dynanics nodelling? If so cite
source. \What are "small"™ anounts of variation, and in what
"factors"? Wat are "large" fluctuations in popul ation
rowth rate? Annual variation in growh rates are nornal

or small manmal popul ations, and do not inply an unhealthy
popul ati on.

This discussion is ranbling, repetitive, and verbose. It

shoul d be condensed and reorgani zed to be nore readable.

Subj ective terms, such as "greatly", "large” and "small”

shoul d be replaced by nore ﬁrecise figures or estimtes, or
t

t he specul ative nature of e conclusions should be made
clear.

Repl ace subjective qualifiers.

Lower than what ?

If this happens, then by definition the population is going
extinct.

The Literature Cted section does not indicate where this
reference is in press. Include publisher or journal

Del ete jargon or define what "bottlenecked" and "homozygous"
mean.

Explain, N, nore fully; is it the nunber of breeding

i ndi viduals as stated, or the nunber of breeding females as
inplied. Cite source for derivation of N=0.5. Cite
sources of data used to calculate N,. Re-wite wthout
using jargon.

Inconsi stent reference to Sciurus aberti. “Tassel-eared
squirrel” is used previously.

Del ete "spatial"; habitat is spatial in nature.
Seems very non-conmittal in light of the fact that the

tassel -eared squirrel is introduced. hat I's "significant"
conpetition? If the tassel-eared squirrel is a competitive

15
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Young and Sanderson - Comments on Recovery Pl an

threat to the red squirrel, shouldn't efforts be made to
remove or reduce their popul ation?

Inplies that the role of disease in the regula}ion of . red
squirrel Populat|ons has been investigated. so, cite
source, if not, reword to renmove inplrcation

Cte source of information on the inpact of fire on red
squirrel habitat.

Is this a realistic response time considering the use of
smoke junpers, helitack crews, or aerial fire retardant
drops?

Verbose and unsubstantiated. Cte source of fire risk in
different habitats. | nconsi stent reference to habitat _tvre

or Zone.

Can't this be documented nore precisely than "probably"?
Cite source. How can 15,000 acres over 100 years. be
extrapol ated from 10,000 acres over 40 years? This also
infers that burned areas do not recover. Inconsistent use
of units of neasure.

Redundant .

Inconsistent reference to habitat types. |s there any
authoritative source for this information?

Ver bose and redundant. -

Carrying caPacity is not static; it varies through time with
the available resources, such as food supply.

Cite source. Potential for another ice age? Effect of
continental drift? Volcanic activity?

Estimated maxinum carrying capacity is based on habitat
conposi ti on and nunber of known .middens. Food resources
shoul d be incorporated as well as known distribution of
squirrels.

Risk of what? This is not clear. Paragraph mentions no
risk, so what is being increased?

Is this the same as carrying capacity?

16
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Young and Sanderson - Comments on Recovery Pl an

isthis a personal
some data base?
treatment of PVA?

opinion, or is it based on an analysis of
Wiy wasn’t this referred to in earlier

The entire summary and conclusion section uses evasive
wording.  Conclusions must be nore specific if the Recovery
Plan is to be useful.

It is not clear why the critica
red squirrel

Def i ne

/ ( nature of habitat to the
requires the designation of nanagenent zones.

"essential" habitat.

Does this plan exist? If not, why is it not included for
devel opnent in this section?

Defi ne "re-population" habitat.

Define "managenent flexibility". |s this a separate
component of managenent ?

It would be nmore appropriate to include PVA in the
"management" Section. It is a nmanagenent tool, not
research.

This is nore appropriate under nanagenent.

This section develops nmany things, but inplenents nothing.

Immigration of habitat? Paragraph is awkward, verbose, and
makes no clear statenent.

What ot her neasures; |ist them

"Essential habitat" is not defined in this document; neither

IS "eritical habitat".

How wi || designating managenent zones help stabilize the red
squirrel population, and why is such designation
"essential"?

This inplies that current habitat does not provide security
for the red squirrel population, and onlv recovered habitat
will do so. Is this what was intended?

Schedul e for inplementation? The sentence becones
nonsensi cal by the use of "action(s)" tw ce.
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Young and Sanderson - Comments'on Recovery Plan

Wiy only "monitor seedling growth rates and [e]ffects of
thinning"? Thinning is not previously nmentioned. Wat is
the objective of thinning?

What is the objective of the proposed "quantitative habit at
assessment"? The rest of the paragraph inplies that a
forest type map is all that is needed.

What is the objective of this statement? There area

variety of GS formats;. it is not one systemas inplied
here. ~ The plan does not call for the collection or

conpi lation of data for a GS system Use of a GS system
appears to be an afterthought.

Wiat is the time frame for "regular® monitoring? Wy only
moni tor occupi ed habitats?

Of what will such nonitoring consist? What are the specific
goal s or objectives?

This section does not include any mmnaaenent only
monitoring of the squirrel popul ation and midden Sites.

The title, "Monitoring" plan, inplies that nonitoring is
included. It isn't clear why it is essential that
monitoring be done by nore than one agency.

At what point will the nonitoring be discontinued;, at what
point wll the population be increased and stabilized?

Previously surveyed areas should be re-surveyed to | ocate
new middens. There is inconsistent reference to midden
sites - now these are referred to as "food caches".

Wiat are the objectives of this evaluation? Is it to be
used to alter or adjust reforestation techniques? How often
IS "regularly"?

What are the objectives of this section? |s this to be used

to inplement supplenental feeding?
Road kill is not discussed in this document. How serious is

it? WII the use of shuttles apply to allL use of the
mount ai n?

How does the suppression of fires fit in vﬁth the reduction
of the potential for catastrophic fire? e controlled
burns not considered?

18
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Nonsensi cal sentence.

What is "the stabilization process" and what has been
nsuccessfully" stabilized? Any nanagenent team for M.

G aham red squirrel recovery should include personnel wth
experience and expertise in squirrel management.

Li st specifically what data are needed. \Wen are these
likely to be obtained? WII the tine frane for collecting

these data allow their use in inplenenting the recovery
plan?

I nconsistent reference to forest association/typel/zone.

How will this information affect the "stabilization" pl an,
whi ch centers around protecting already identified "good to
excellent" habitat? What can be done with this know edge?
How wi || know ng reproductive paraneters influence the plan?

Popul ation studies typically use the safest nethods for
trapping and handling the subject animals; to do otherw se
jeopardizes the study. The nethods used are determ ned by
the objectives of the study.

Productivity of the habitat, or the squirrels? It isn't
clear. Life history includes nmuch nore than "productivity".

Ver bose and redundant.

Expand to explain how "improved" PVA’s will be used, and
i nclude the objectives of genetic studies.

This paragraph makes no nmention of midden characteristics.
Didn't Mannan and Smth (1991) describe midden
characteristics?

The objectives are vague: to determne the level of
interspecific conpetition between tassel-eared squirrels and
redsquirrels, particularly concerning habitat partitioning
and food resources? Again, inconsistent commopn name
reference to Sciurus aberti, The currently accepted conmon
name i s Abert’s squirrel (Jones, et al. 1992. Revised
checklist of North American manmmals north of Mexico. oce.
Papers, The Miseum Texas Tech University, 146:1-23)

The only habitat nentioned where tassel-eared squirrels are
currentl’y found, and red squirrels are not, is ponderosa
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Young and Sanderson - Comments on Recovery Plan

pine. This habitat falls into Zone 6, which indicates that
It is not to be managed for red squirrels.

The critical low number should be specified, or else there
IS no objective for this section

Suppl emental feeding should be considered as a managenent
tool for increasing the population, not as a |last resort.

Del ete "wild"™, it is unnecessary as the entire population is
free-rangi ng.

Wrding is not to the point; we suggest: Captive breeding
techni ques need to be devel oped now to insure success shoul d
this be determned to be necessary in the future.

The only catastrophe discussed is fire. Either suggest

other potential catastrophes, orinclude this section in
management .

Education efforts mght raise public awareness but may not
necessarily increase public support.

These shoul d be implemented as well.

The use of inexperienced volunteers for nonitoring could
jeopardi ze the quality of the data collected. The use of
volunteers should be limted and supervised.

Visitor Center is already operational.

Redundant; signs already included in section 312.

As indicated above, "in Press" inplies that the manuscript
has al ready been accepted for publication. The journal or
publ i sher should be identified to facilitate retrieval when
it is finally published.

Redundant: extinction = declining irreversibly.

Define "significant"

Recovery requirenents are not defined in this docunent.

Reference is not listed in Literature Cited. There is no
Literature Gted for Appendix B.
Redundant. By definition, forest canopy iS "overhead".
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10 to 15 snags/ha = 4 to 6 snags/acre (not 406/ac).

Entire paragraph is poorly referenced. Good, poor, fair
habi tat not defined Fon[y excel lent is). Good to excellent
habitat was earlier defined as having > 60% canopy closure;

this seens inconsistent with this definition.

The red squirrels' requirements are not likely to be
modi fied by further research; our understanding and
definition of them m ght change.

Fromthe map, it appears that Zone 1 is defined on the basis
of elevation and possibly on midden density. How do red
squirrel densities correlate with elevation and midden
density? What criteria were used to determne densities of
middens? How were boundaries between zones determ ned?
"High" densities is subjective, what are the specific
criferia used to designate zones. Sensitivity to "direct"
and "indirect" di sturbances are nentioned for Zone 1, but
not for subsequent Zones. Wat is the source for
determning sensitivity to disturbance? Again, midden
densities are an inappropriate substitute for actua
squirrel densities.

What is the basis for this statement? Wiat is the source
for information on dispersal?

The Map shows some areas of existing human devel opnents
(Col unbi ne Work Center, canpgrounds, Turkey Flats are
cabins) designated as Zone 7, but does not show ot her

exi sting devel oped areas (Col unbine sunmmer honmes, Bible
canp, Heliograph Peak communications conplex, M. G aham
(bservatory). Wiy are sone devel oped areas considered
while others are ignored?
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MEMORANDUM

September 15, 1992

TO: Sam F. Spiller CIRTTRT
U. S. Fish and Wildlife Service ToTTEEEs
¢66T 8 T 43S
FROM: Dr. Roger Angel, FRS .-/
2730 E 9th St V/j{/[(
Tucson, Arizona 85716
RE: Comments on the draft recovery plan for the Mt. Graham red squirrel

1. | agree with your proposal to reopen Mt. Graham to the public. This makes good sense,
given that most squirrels live outside the "refugium".

2. The_Draft reads like some ideas on how to write a plan, rather than a
planitself. | am amazed that the results of so much money spent on squirrel studies over
the past ten years could not have been put together to make a scientifically based plan. For
example, we are told that a population viability analysis is essential to predict short and long
term persistence of the species, This sounds fine, it would be great to see a plan based on
such an analysis. Instead, the few specifics of the plan seem to be points of dogma, rather
than of reasoning.

Another example - short term contingency plans, ¢n page 45. No plan is given at al, only
urgings that plans, guidelines, procedures and a plan outlining strategies to be implemented
be prepared.

In my career as a scientist | have written over 200 scientific papers, and reviewed hundreds

of papers and gram proposals. In my field, the expenditure of this much public money could
never be justified on such thin material,

14s
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4619 EAST ARCADIA LANE ° PHOENIX. ARIZONA 85016

Sept. 14, 1992

Sam Spillar, Field Supervisor, USFWS
3616 W. Thomas, #6

Phoenix AZ 85019 relimina

Dear Mr. Spillar:

Upon approval of the Draft Recovery Plan there must be financing for the team to cai
out implementation of these otherwise wasted suggestions. Please let us know how \
can insure that the people of this country can best facilitate implementation financir
Dedicated line item allocations for the peregrine and condor have been employ
previously. Without implementation financing one can abandon hope for the survival
this species in its tormented, abused habitat.

Regarding your report's comment that the population may stabilize in 10 years, and ta
at least 100 years to restore habitat: we ask: are there other studies than Mannan a

Smith that we are not aware of that give midden, canopy, overhead foliage density a
downed log old-growth parameters? We are aware of Patten's and Grissino Mayer’s d:

showing boring data but these do not evaluate midden requirements etc.

Mannan and Smith state that: “230 yrs. and maybe as great as 290 years” are required
-egenerate spruce-fir habitat. They say that in transition communities there may be “up
260 years.” They say their estimates may be conservative because they do not:

“include in our calculations time needed to establish seedli_nﬁ trees, although t
could be reduced by planting young trees. Second, trees with the largest dbh
not always be the oldest trees around middens. And third, dominant trees fr
which we could not obtain core samples - i.e. those with heart rot - often w
among the largest trees we encountered and would likely have increased the me
age of dominant trees at midden and random sites.”

As the public bececmes more aware of saving those last fragments of old-growth in t
nation, there is a developing body of literature saying 500 years or 1000 years or lon:

DEDICATED TO THE PROTECTION OF NATURAL WETLANDS IN AN ARID ENVIRONMENT
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fmay be needed to create these relict forest ecological storehouses of biodiversity. Barry
Spicer (pers comm) has stated that the south-facing midden-producing ecosystems on Mt.
Graham may require more than 250 to 500 years and may never recover in the
foreseeable future. This is the southernmost boreal forest in N. American facing the
harshest, driest latitude and humidity and solar azimuth.

The USFS has said that 23 million Pinaleno board feet were removed between 1890 and
1946; and 27 million between 1963 and 1972.

Average the logging between 1890 and 1946 to year 1918 (84 yrs. ago) and Mannon's
regeneration time to 260 years. Then, expect the most optimistic midden habitat return in
186 (260-84) years if you ignore Mannan's qualifiers. For those logged areas cut
between ‘63 and ‘72 (avg. 1968) conclude 260 minus 25 years or 235 years. Since the
Endangered Species Act gives the species the benefit of the doubt by law we don’t know
what the basis was for using the 100 year figure. We are equally unwilling to accept the
unwarranted optimism of page 35 — talking about a carrying capacity of 900 squirrels long
term and 650 individuals short term.

4 And since there was hardly any logging in the Spruce-Fir, and less in transition than in

188

mixed conifer, the requirements for regeneration time in these lower altitude drier, lower
altitude less productive logged habitats. heavily logged forests would be assumed to be
greater for creating suitable humid canopies and environments. We are well into
centuries, not 100 years.

Could you please describe and/or map the areas where you believe regeneration will
occur within 100 years on a map? Please provide the forest type, exposure, slope and
altitude? The zone map in the recov. plan is almost impossible to read and understand
because of its reduced size.

How much of the above mentioned historical logging occurred in mixed conifer, and how
much in so called transition (Doug fir, Engleman, Corkbark/) ecotonal areas, and how
much in pure Engleman-Corkbark? Would you conclude the regeneration time would be
different for each of these habitats? Which zones offer the most promise for
regeneration?

Of the 2,5007 acres burned per decade in the past four decades, what life zones and tree
species is the recovery draft referring to? How much of what burned was in good, fair,
poor, or excellent squirrel habitat?  None of it was in spruce-fir since there has not
apparently been fire there for some 300 years. How much of the fire was in mixed
conifer? What is the fire cycle incidence in spruce-fir, ecotone, mixed conifer, transition,
and pine-oak chaparral? Is it correct to assume approximate spruce-fir fire cycles of 200

years, and ten year cycles in mixed conifer?

This may have management considerations for explaining the importance of spruce-fir in
the long term survival of the spruce squirrel. The campaign of the University of Arizona to
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deny and belittle the longterm role of the spruce-fir in squirrel survival is an attempt to
justify the destruction of that very small 400-600 acre ecosystem. Hoffmeister said:

“Some time in the not too distant past red squirrels must have been present on
other mountain ranges in southeastern Arizona-Chiricahuas, Santa Catalinas,
Huachucas-and they may have been most closely related to those in the
Grahams.”

We would like to compliment the draft report for concluding that no more habitat
disturbance should occur in management zones one and two. This must remain a key
portion of the recovery plan if this species is to survive the battering and fragmentation
and subdivision and fenestration its key boreal habitat has received recently.

How many acres of zones one and two have been commercially logged - or deforested
for other reasons? How many deforested acres are there involving 507 and 669? What
are the plans for that rehabilitation? How much has been rehabilitated to date and with
what success? How many years of follow up have there been for scoring planting survival
rates? We have heard glowing public relations statements about revegetation and

26

reforestation from the University of Arizona but we have not seen any supporting data.

The draft's zone maps are very difficult to read. Dividing the map into at least four
separate maps and then using USGS overlays for the peaks, landmarks and trails,
streams and roads and for the altitudes would greatly help to make them more meaningful.
We find it difficult to comprehend and find zones 3,4, 5, 6, and 7 to see what habitat it is
they represent. There should also be a set of easy to ready maps of the life zones. The
good and excellent, fair and poor habitat markings in the maps of the BA were helpful.
The shadings on them were stippled or crosshatched in a confusing manner but today’s
computer technologies should pick a pattern that reproduces better on photocopy. There
should be squirrel midden locations on a separate set of maps. Without the midden site

data neither the public nor the team could comprehend the decision-making process.

[The map on page two, fig. 1 is not a range map of red squirrel distribution. This is the
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range map of the mixed conifer habitat in Arizona-- a life zone which encompasses a
much lower altitudes than the red squirrel.  If you will note the red squirrel distribution
dots or site records in Hoffmeister, it can be seen that the ‘spruce’ squirrels cluster close
to the boreal cores of the state, namely the Kaibab, Chuska, San Francisco,
Greer/Blue/Baldy, Pinaleno and Chiricahua areas (Hoffmeister incorrectly includes the
Chiricahuas for this forest type). Only the Mogollon rim area seems to depart from those
spruce-fir cores and that in is a few high areas of dense, moist forest above the rim at e.g.
Hutch Mountain and General Springs. The recovery plan spruce squirrel range map
should add the spruce-fir areas on the red squirrel range map. That squirrel range map
should perhaps be, as in Hoffmeister, based on real sitings, but certainly not the rang8
map of Arizona’s mixed conifer. The draft's map gives theimpression there is a massive
area and expanse of red squirrels in the Chuskas, Pinalenos, and Kaibab which is not true
and misleading to the public who is trying to learn geographic distribution of this species
in Arizona. The boreal map of Hoffmeister on page 30 shows the extreme scarcity of this

3
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forest type. !f the Tucson optical industry had seen how little of this habitat type there is in
Arizona, and that it is at its southernmost U.S. limit in the Pinalenos, the species and its
forest habitat today might have been spared its recent fragmentation and subdivision.

This report does not tell the number of middens which have been abandoned and which
are no longer being counted. How many have disintegrated or been abandoned or lost
each year? Conversely, what is the total of active ones which have been found each
year?  Are squirrels using or sharing more than one midden causing overcounting or
undercounting?

The Draft report is lacking on historic artificial revegetation data or discussion of it. The
1988 BO said that revegetation by UA transplanting and treeplanting teams would help to
offset the losses caused by UA chainsaws.

1. How many trees were transplanted or planted, and

2. What species and what ages (sizes) were they, and

3. Where were they planted? A map of the plantings would be easier than a description.
4. What was the survival rate? Were any transplanted on 507 or 669? Have other trees
been planted in the mixed conifer? by the USFS? on Webb? peak and/or elsewhere?
Please describe the location and the success rate and the number of trees and species
and the life zones involved?

We think the public is long overdue access to the refugium. Campers, hikers, hunters,
nature buffs do not cut trees and destroy canopy and build roads and cause year round
noise and disruption of wildlife in this remote area. Astronomers clearly do. This is one
of the most unique ancient forest ecosystems in the world. It is the southernmost forest of
its type in North America. Students of forestry, botanists, birdwatchers, all can marvel at
this small but priceless wonder. At only 480 to 615 acres of pure spruce-fir, this delicate,
diminutive boreal treasure will be a biological and evolutionary classroom for students
throughout Arizona and the nation. That the University of Arizona and the collaborators
were able to lobby and litigate their exemption from all applicable U.S. environmental and
cultural protection laws and then destroy and fragment major portions of this irreplaceable
ancient, relict forest gem is unthinkable.  This boreal summit forest grove shall be a
monument to the arrogance of mankind and the hypocrisy of a Church.

Wood gathering, fire rings and ground disturbing activities would not be anticipated.
There are many areas in this nation where people must carry their own fuel stoves and
respect the forest and plant life for special reasons. The 200 year fire cycle of spruce-fir
suggests the area is surprisingly fire resistant so a prohibition of self-contained stoves
would seem inappropriate.

We find no problem with hunting and welcome these users of the outdoors.  Deer and
bear and other game, and fishing, in season, should be allowable as they were
historically. ~ The more citizens use and learn about this wondrous place, the more there

will be a cadre of citizens realizing this cannot become a city of telescopes above the law.



Overnight camping in this fragile, miniature, boreal classroom can be uniquely educational

10jand inspirational. But less than inspirational to the outdoors nature observer, hunter or
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hiker will be the noise and commotion of the astrophysical facility’s diesel generators,
construction crews, cement mixers, welding and jack hammering, blasting, truck backing
beepers, busses, maintenance vehicles, heliport, snowblowers, and the 8000 annual
astrotourists and astrotourist busses which UofA's March 28, 1990 position paper boasts
they will attract.

The Maricopa Audubon Society would ask how many people visited the summit area
before and after UofA's road grading of 507 in the mid 80's? To reiterate: How many
visited the area when it was a very poor, essentially 4WD road compared to after it was
graded by UofA?  These figures would be baseline data for the recovery plan to put in
perspective what hiker and astrotourist impacts might be in the summit use equation.

Regarding maintenance of summit trails: treefalls and windfalls should not be sawed in
half and relocated or disposed. Hikers should be capable of climbing over or walking
hiround the summit’s relatively small diameter Engleman-Corkbark trees.  Trails can be

10

marked. These downed logs are an important part of the fragile, humidity-requiring
ecosystem. These rules will educate the public and encourage their respect for this very
small boreal gem- which is presently under piecemeal dismemberment by the UofA, and
foreign institutions of “higher” learning, and a Church.

The educational benefit of allowing the public to walk into this relict forest ecosystem is
immense. The thrill of being at the Hudsonian summit of a mountain having more life
zones than any other (solitary) U.S. mountain will be electrifying to many. None of
Arizona’s other “sky islands” possess a boreal summit. Imagine teaching the public about
passing through Lower Sonoran or Chihuahuan grassland or desertscrub to Oak
woodland, to Oak Pine, to Transition, to Canadian, and finally climbing on foot to true
boreal or Hudsonian! This is the equivalent of a walk from the Mexican border to Alaska
in life zones and vegetative communities.

The discussion of artificial breeding broaches some complex philosophical areas and you
are to be commended for considering this important aspect of recovery plan options.
Where is the supplemental feeding data which was developed a few years back? Could
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we please see it? What conclusions can be made from it pertaining to recovery?
Thank you for this opportunity to respond. We will be most appreciative of your replies
and response to our comments and questions.

Sincerely,

Robert A. Witzeman, M.D., Conservation Chairperson
Maricopa Audubon Society
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ARl ZONA GAME AND FISH DEFARTMENT
INTER~-OFFICE MEMO

TO R ch Qi nski
Endot her ns Super vi sor

FROM: Dave Belitsky
Nongame Manmal ogi st

SUBJECT: Comments on MGRS Recovery Pl an
DATE: Sept enber 15, 1992

| have reviewed the nost recent draft of the MSRS Recovery Plan and
provide the follow ng conments.

Under Assessment of Popul ation Viability, paragraphs I1.3 and I11.2
are so specul ative that they should be deleted. Both paragraphs are
preceded by predictive statenents about the potential habitat and
MGRS popul ation levels which satisfy the requirenents of the
assessment, The recovery plan should not be used to predict
carrying capacities in excess of any known popul ati on esti mates.
Especially when the predictions ignore all the resistance factors
identified in the historical review such as wldfire, drought,
bl owdown, global warm ng and the fact that "the popul ati on has
remai ned bel ow the estinmated naxinun1carryin%]capacity". On page
36, the |ast sentence in the first paragraph should be changed
accordingly.

I n Appendi x B, the habitat nmanagenent recomrendati ons assunme a
single species approach. The statenent ™Many other species
dependent on,or living in, coniferous forests in the Pinalenos

will also benefit from these managenent nethods" ignores the fact
that several high priority species which occur in the Pinalenos do
not utilize mature, old growth forest. For exanple, the white-

bellied vol e (Microtus longicaudus leucophaeus) and the Pinal enos
pocket gopher (Thomomys bottae grahamensis), which are restricted
to the Pinalenos and associate with other habitat types.

In the Narrative CQutline, under |nteragency Cooperation (p. 44),
include the recently finalized collection agreenent between the
Department and the Forest Service to share in the inplenentation of
the sem -annual red squirrel midden surveys. Al so, suppl enmenta
feeding as a potential managenent strategy should be deleted from
this section because the effectiveness of the procedure, even under
ener?ency conditions, lacks support. The only attenpt to inplement
suppl enental feeding was never evaluated. Captive breeding would be
the nore likely procedure inplenented in case of acatastrophic
emer gency.

Table 3 on p. 19 should include minkdam survey results from June,

1992.
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Memo t0 Rich Glinski September 15, 1992
Re: MGRS Recovery Plan Page 2

The footnote on p. 30 under Habitat Analysis should be formatted as
a footnote.

The citation on p. 28 (Marcot et al. 1988) is not included in the
Literature Cted section

Page 22, para. 2, first sentence, "these" is misspelled.

Al so, pl ease cc:Gerhart.
DWB:ms

Enc. Recovery Plan, Comments on previous drafts.
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Appendi x E
RESPONSES TO COMVENTS

Comments were incorporated into the plan.

The Endangered Species Act of 1973 (as anended) requires the U S.
Fish and Wldlife Service (FWS) to develop recovery plans for listed
t hreat ened and endangered speci es. These plans identify actions that
shoul d be taken to recovery the species. Estimates of the costs
associated with inplenmenting these actions are also included in the
pl an. The plan does not itself authorize or allocate any federal
funds to be spent. | npl emrent ati on of any specific action requires
federal budgetary approval and appropriation.

Copies of the draft plan were sent to all the biologists nentioned
with the exception of bDrs.Patton and Stronberg.

The FW5 does not disagree with the data presented. The time required
for recovery of red squirrel habitat (forest regrowh) varies greatly
dependi ng upon the aspect, elevation, soil type tree species involved
and the residual site conditions. Not all currently degraded
habitats are devoid of trees. In fact, much of' the area that is
anticipated to recover to suitable condition is currently in a
forested condition, often in a post, pole or early mature growth

st age. Such areas may becomesuitable habitat in a comparatively
short time. Areas largely devoid of trees are likely to take |onger

than 100 years to recover. The term "at |east 100 years" used in the
plan is used to convey that red squirrel habitat recovery is a long
term proposition but not one that will show no benefits for 200 to
300 years.

Oncethe recovery plan is adopted by the FW5, devel opnent of a
coordi nated approach to research can be considered.

The term "stabilize" in this context refers to recovery efforts for
speci es whose current situation does not allow for true recovery to
occur. These species are seen to be at high risk of extinction in
the short term and declines in population or habitat are likely to
conti nue. The wide fluctuations in population numberscharacteristic
of the red squirrel contributes to its vulnerability. The intent is
to increase the habitat base, and thus the potential population to
better acconmpdate the natural fluctuations. As information is

obt ai ned through plan inplenentation, population target levels are
likely to beadjusted.

Potential dispersal corridors are largely protected under the zone
concept. '\here possible, zone 1 and zone 2 habitats have a |and
connecti on. Sufficient information on the netapopul ation structure
and degree of isolation is not avail able. Future research will
provi de information on dispersal. The FW5 recogni zes that species
with small, isolated subpopulations are nore at risk when dispersal
habitats are reduced.

somei nformation fromnonitoring of trial supplenental feeding is
avai l able for the species. This information will be evaluated to
determine feasibility and research needs for supplenental feeding.
This need is recognized in the stabilization objectives.

The inplenentation schedule currently calls for four years of

popul ation dynamics/life history study. Additional efforts in this
area Will be pursued as appropriate.
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

your support for this action is noted

The draft recovery plan was available for public coment for 60 days.
A notice of availability was published in newspapers in Safford
Tucson and Phoeni x. A news rel ease was issued by the FW5 Regiona

O fice in Al buquerque. Arizona newspapers did run stories on the
plan and its availability. These actions were taken to provide the
public with the opportunity to comment on the draft. Al comments
received were reviewed and considered in the devel opnent of the final
pl an.

Red squirrels experience significant population fluctuations
Research has shown that food availability, which maybe affected in
some ways by drought, is one driving force of these fluctuations.
The review of the literature on red squirrels throughout their range
does not indicate that disease is a major force driving fluctuations
Conti nued observation of the population nmay provide additiona

i nsi ghts.

Reforestation and silvicultural activity is planned to continue
through the year 2000 at a total expenditure of $350,000.00 dollars

Knowl edge of popul ation biology and habitat ecology is needed to
understand the characteristics habitats nmust have to be considered
restored. Protection of existing habitat is needed to maintain red
squirrel populations until degraded habitats are restored

The recovery plan recommends that any recreation plan devel oped under
the zone concept include provisions to nonitor day use and deternine
if adverse effects are occurring. Additional restrictions would be
enpl oyed as necessary to protect red squirrels and their habitats

The recovery plan zone concept recomrends no additional |oss of
habitat in zone 1

The recovery plan zone concept allows pedestrian access to H gh Peak
and surroundi ng areas.

Road openi ngs, while narrow, have considerable effect on the adjacent
forests. These edge effects may penetrate over 25 nmeters into the
forest, changing moisture and wi nd patterns. W ndt hr ow becones more
likely if susceptible trees are now on the edge of the forest.
Fragnentation of suitable habitat is another effect. Pat ches of
habitat created may not be as suitable due to size or edge effect

degr adat i on. The Forest Service (USFS) prepared the road bed and

adj acent fuel breaks fornatural regeneration in 1990. Restoring the
forest along FR507 will take tine, but the gains are not

i nsignificant.

Seventy five percent of FR507 is in zones 1 and 2.

Vehicl e access eventually will be available to Enerald Peak vicinity
via Steward Cbservatory shuttles. Pedestrian access would be

avail abl e under the zone concept to Enerald, Hawk, High and Plain

Vi ew Peaks.

Public education is an inmportant part of any recreation plan
i mpl emrented in the Pinal enos.

Al'l coments received during the public review period of July 15-
Septenber 15, 1992 have been reviewed and changes made to the draft
recovery plan as appropriate. These comments have not resulted in
significant changes to the content or the direction of the final
recovery plan. Al comments received are included as an appendix to
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23.
24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

the final plan. Copies of the final plan will be sent to all those
who provided coments.

These reconmendations were in the recovery plan

The recovery plan recognizes the need to address captive breeding but
stresses the need to protect and restore habitats.

Habitat protection is adequately addressed in the body of the
recovery plan and the stabilization objectives.

The map has not been inproved or enlarged. Detail at the |eve
requested is not feasible at this scale. Detail ed maps are avail able
for view at FWs and USFS offices. The FW5 feels the zone
descriptions are adequate. [f inmplenentation identifies problem
issues, modifications will be considered

A recovery plan outline was not prepared for this species. The red
squirrel was listed prior to this requirenment being established

The species status has been included in the Executive Summary. There
have been no Recovery Expenditure Reports for this species

Speci es status is unknown. Recent significant population
fluctuations have made determination of actual population trend

difficult

The Recovery Policy and Quidelines states that this information wll
be contained in the recovery plan "to the maxi mum extent feasible."
Information to set these goals and criteria is not avail able. Such

information will be obtained as part of the plan inplenentation. The
FWS has issued other recovery plans that do not contain many of these
sane criteria. It is prudent to go forward with a plan in sone form

to attenpt to develop nore specific information than to wait for such
information to be devel oped then prepare a plan. The FW5 has nmade no
judgenents about reclassification or delisting criteria

These questions relate to devel opnment of specific project actions
under the oversight of the recovery plan. Answers to these questions
cannot be provided at this tine.

This is a stabilization plan. The cost of this plan has been
estimated to be $2,016,200.00. Costs of recovery actions not in the
pl an have not been esti nated.

I nt eragency coordination under Sections 4, 7, and 9 is not at issue
in this recovery plan. Sections 4 and 9 have very little overlap
with recovery planning at this |evel. Section 7 consultation is
required for all recovery actions inplenented. | ssues directly
relating to section 7 consultation are not part of this plan

Options and strategies for land protection as described in the Policy
and Quidelines are designed nore for those situations where ownership
of species habitats is split anong several entities. Non- f eder a
ownership of habitat is a concern here also. The zone concept is our
best design for habitat protection in this case where all the habitat
is owned by the USFS. The issues raised in this comnment are beyond
the scope of the recovery plan but could be included in

i mpl enment ation actions.

Priority descriptions in Part |V are the sanme as in the Policy and
Gui del i nes.
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36.

37.

38.
39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

Al'l inplemented recovery actions require both section 7 consultation
under the Endangered Species Act and docunentation under the National
Envi ronnental Policy Act (NEPA). Al public notifications under NEPA
apply . The visitor center at Colunbine was covered under an

Envi ronnental Assessnent.

Terns have been moreclearly defined in the text and the nunber of
terns used has been reduced. See al so response #6.

The USFS nodel used to devel op these figures uses 60 percent.

These specific studies would be devel oped under the research section
of the plan

Figures for habitat acres and red squirrel nunbers are based on the
best data currently available to the FWs. The origins of these
figures is referenced in the text of the plan. I npl emrentation of the
plan actions will provide information to revise these figures.

The recovery plan is a planning docurment that provides direction to
devel op the type of specific habitat protection/devel opnent plan
proposed. The recovery plan is not required to specify each item of
research that maybedone under the broad headi ngs provided.

Dogs are nmentioned in the text. Monitoring of recreationists wll
determine if managenent actions to further restrict dogs would be
needed. Pl acement of fences at recreation sites is an I1ssue to be
addressed in USFS recreation nanagenent plans.

Deci si ons on popul ation size indicator to be used in a specific
situation will berade as part of inplenentation.

Sanpl e sizes of honme range data are too snall to make such
conpari sons. Addi tional data would be collected during
i mpl ement ati on.

The extinction on West Peak is believed to have occurred. There is
no definite data to support any argunent for or against the existence
of red squirrels on Wbb Peak.

The FWS believes one squirrel per midden to be a widely accepted
st andar d. Wells (1987) in her dissertation found that midden sharing
was more likely to be anmpbng family members.

The SHE nethod of analysis was devel oped for use with site specific
data in the preparation of the Expanded Biol ogi cal Assessnent (USDA,
USFS 1988). Data at that |evel was not available for the rest of the
red squirrel habitat area. Recal i bration of figures will be done
when additional information is available.

The footnote on page 9 has been nodified. The reference on page 8 is
not squirrel based butmidden based so there is no estimate Of '

popul ati on made. Record sheets on each known midden contain
informati on on midden st at us.

Surveys from the Pinalenos from 1985 to 1992 support the historic use
of middens. Filopatry is a recognized phenonena of red squirrels and
has been described in the recovery plan.

The FWS recogni zes that red squirrels throughout their range have
different requirenents for canopy closure. The M. Gaham red
squirrel may be more selective Of canopy closure to protect middens
from higher insolation in these southern |atitudes.
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51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Genice Froehlich's work was in both Douglas-fir and spruce-fir
habi tats.

Understory plants nmay be inportant where they are avail abl e,
especially raspberries and blueberries. H gh canopy closures found
at M. G ahamred squirrel middens preclude the establishrment of most
understory plants. Additional information on the inportance of
understory plants will be devel oped during inplenentation.

Both Hal vorson and Gurnell studies were referenced.

Mention of bones as afood itemhas been added. The possibility of
provi di ng bones as a strategy to inprove diets woul d beaddressed as

part of explorations of supplenental feeding.
There is insufficient data to speculate further.

It is possible for over-winter nortality rates to be sufficiently |ow
so that population estimates do not detect the over-winter nortality.
It is also possible that dispersing individuals counted in the fall
survey may occupy middens during the winter and be counted in the
spring survey. This is specul ative. Refinements of the popul ation
nonitoring program will Iikely undergo refinenents.

"Estimate" is defined as "to deternmine roughly the size, extent, or
nature of" (Webster's New Collegiate Dictionary, 1979, G hi C Merriam
and Conpany). The use of the termin the plan is appropriate.

Footnote 1 should not be used for Cctober 1991 figures in Table 3,
because a | arge numberof newly created middens were not incl uded.

Dr. Paul Young's information applies to all three vegetation types
and was a generalization.

This discussion of Abert’s squirrel is given to provide the reader
insight into their potential role in red squirrel ecol ogy.
Interspecific interactions are identified as a research need in the

pl an.
This is not a recovery plan issue.

Essential habitat is a designation under USFS policy (Forest Service
Manual 2670.5) that provides protection equal to that given to
designated critical habitat. This provides additional recognition
for these areas in project planning. The FWS has no regulatory
authority over essential habitat designations.

The recovery plan represents the official position of the FWs. Once
the plan is finalized, it will betransmtted to the USFS. The USFS
may or may not inplenent any part of the plan. The FW5 has no
enforcenent authority. I nt eragency cooperation is the key to
successful inplenentation. This is recognized in the plan.

Consi deration of dog control needs are incorporated in devel opnent of
nmanagenment pl ans.

The statenent "is promising" is qualified by the addition of "if
forest habitat is restored, nmintained, and protected.”

Age of trees is not necessarily as critical as 'size. Size and ot her

structural attributes of red squirrel habitat have already been
researched and docunented (Mannan and Smith 1991).
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.
78.

79.

80.
81.

The need to develop a detailed nonitoring plan is identified in the
pl an.

The recovery plan defined continued existence as a popul ation that
has a high probability (usually 95% of existence for a tinme frame of
100 years or nore.

A specific goal for a well-distributed population has not been

defi ned. In general terms, the Habitat Managenent Zone map conveys
the anticipated areas for developnent of a well distributed
popul ati on. West Peak will be evaluated for habitat potential during

i npl enent ati on.

These statements are intended to be qualitative rather than
qualitative.

Sufficient information to create meaningful criteria are not
avail abl e.

Recovery plans are intended to estinmate time frames for acconplishing
species recovery and estimating available habitat into the future is

an inportant conponent. There are nunerous factors, both natural and
human related, that will influence the time needed to acconplish
recovery.

The recovery plan recognizes the HcMas being a maxi mum nunber under
opti mal conditions. The total nunber of known middene tends to
corroborate the current habitat capability estimate of 650. The
recent revisions the HCM nodel runs (that produced the current
capability of 650 and the future capability of 900) took into account
the fact that densities of red squirrels across a |andscape do not
approach maxi mum densities for a variety of reasons.

It is not reasonable to rank all risk factors as top priority. Lower
priority ranking does not nean the risk factor is not significant.

This is a summary statenent. More details are included in the text
ofthe recovery plan.

Items 123 and 1231 have been added to the table. Designation of
essential habitat has recoveryi nportance for the red squirrel. See
response #63.

Priority added for 1253. See response to #74

Revi sion of critical habitat boundaries could occur in the future if
listing priorities allow Desi gnation of essential habitat may be
more t i mel y. See al so response #62.

The A S system enabl es the use of conputer imagery for three
di mrensi onal work and inclusion of data sets. O her net hods of
graphically showing data will be considered.

No, it does not.

Interagency cooperation has achieved several goals, including halting
of tinmber sales and wood collection in red squirrel habitat,
continuation of the survey efforts, cone crop nonitoring, and
experinents on supplenmental feeding. The USFS, Arizona Gane and Fish
Department (AGFD) and FW5 provided support for staff menbers to
participate in the Recovery Team Inplenentation of recovery plane
is always a good faith effort of all parties involved.
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82.

83.
84.
85.

86.

87.

88.

89.

90.

91.

92.

93.
94.

95.

96.

Productivity includes these neasurenents and others such as whel ping
rates.

These nunmbers will be devel oped during inplenentation.
Types of energencies considered are described in the plan.

Managenent of cienegas is intended to be left to natural processes
and cycles.

As described, zone 7 habitats are areas of human devel opnent.
Deci sions on the future of these areas are beyond the scope of the

recovery plan.

The listing of the M. G ahamred squirrel was made on the basis of
the best biological data available. That data clearly showed the red
squirrel had |ost considerable habitat due to hunan activities, a
potential conpetitor had been introduced, and significant
fluctuations in population were likely bringing red squirrel nunbers
down to very low levels. The status survey work on the red squirrel
was initiated by AGFD for the FWS before the tel escopes becanme an

i ssue.

Survey information and specific data on midden |ocations show that

cl osed canopy forests with snags and extensive areas of downed timber
are preferred habitats for red squirrels in the Pinalenos (Mannan and
Smith, 1991). Corkbark fir is an inportant species for red squirrel,
produci ng | arge cones with many seeds.

Reconmendations for inplementation of specific actions in the plan
will be available for use as those actions are devel oped.

Al future use restrictions will be based on the results of
nonitoring studies and would be inplenented only if needed.

The stabilization goal of 300 adult red squirrels at population |ows

‘is a prelimnary estimte of desirable population size. There is no

time period to achieve or maintain this goal given in the plan
because sufficient infornmation is not available to set these
criteria. As the plan actions dealing with population are

impl emented, infornation to answer these questions will be devel oped.

The typical size of a red squirrel midden in the Pinalenos is 0.031
hect are. For fallen trees, the distance around the log is neasured.
Since breast height on a fallen log is not known, DBH cannot be used.

The FW5 retains the original wording.

Devel opnent of a long-term nonitoring program under the recovery plan
will address this issue.

Mannan and Smith (1991) have provided considerable baseline
information on red squirrel habitat. Qher issues such as cone
crops, availability of other food resources in the habitat, and
effects of other species on the habitat parameters remain unclear.

Two panphlets are nentioned to deal with the needs of two different
gr oups. The general public is not likely to be as interested in the
specific research or biological information that a school biology
program could use. Simlarly, the school does not need basic
infornmati on on what middens | ook |ike, proper behavior at middens and
so on.
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Deci sions on specific roads to be reforested will be devel oped during
i mpl ement ati on.

The recovery plan recognizes the natural causes of red squirre

popul ation fluctuations. The human devel opments and disturbances in
red squirrel habitat that have renoved or degraded the forest have
resulted in a lower habitat capability. Thus, fewer total squirrels
can be supported inthe overall area. Nat ural popul ation
fluctuations are significant. The loss of habitat capability nay or
may not have a direct influence on the magnitude of the fluctuations
Even wi thout any influence fromthe change in habitat, if the tota
popul ation is lower, and the magnitude of fluctuation is the sane as
under natural conditions, the real nunmbers of animals remaining at
the low point of the fluctuation is |ower than would be expected
under natural conditions. Nunbers nay be | ow enough to cause a
significant increase in extinction risks. Wth this information, it
is clear that maintaining |ow point population levels as high as
possible is critical to survival. This requires that population

hi ghs be as high as possible. The maxi num size of an ani mal

popul ation is controlled by several factors. Per haps the nost
important is the amount of habitat avail able. Habitat capability is
a neasure of habitat avail abl e. Reductions in habitat capability
reduce the maxi mum size of the population that can be supported

Popul ation lows are lower as a result. This scenario assumes that
the habitat |oss or degradation has nothad an effect on the
magni t ude of fluctuations. If availability of food resources is

driving the fluctuations, any change to the habitat that directly or
indirectly reduces the capacity of the remaining habitat to produce
food likely will affect the magnitude of fluctuations. Habi t at
capability cannot be separated from food resource production or
popul ation |evels.

The best available biology is the only information used in the

devel opnent of the recovery plan. Provision is made for re-

eval uation of approaches and actions contained in plans as additiona
infornation is devel oped. Technical coment is solicited to ensure
the information is sound, and the best approaches to the problens are
identified. Where information is lacking, extra precautions against
adverse effects nust be taken. There is no place for trade-offs in
the recovery plan. It is neant to present the programthat in the
best of all possible worlds would be inplemented to recovery the

speci es.

Additional information devel oped since the preparation of the

bi ol ogi cal opinion for the M. Gaham International Cbservatory
(M3 O has shown that the transition and mixed conifer forests are
important red squirrel habitat. This does not change the fact that
spruce-fir habitats are inportant to the red squirrel. The USFS
surveys include areas of suitable habitat between 8000 and 9000 feet.
surveys have been conpleted in 4058 hectares of the suitable habitat
avail abl e. Approxi mately 620 hectares of suitable habitat remain

unsurveyed. Most of this is poor quality habitat. In conpleted
surveys, poor quality habitat had fewer middens than better quality
habi t ats. Thus, it is not possible to assune that 15% of all middens

have not been found if only 85% of the habitat has been surveyed
Since each survey took place in a range of habitat qualities, it is
not inpossible for the average of middens per hectare to be sinilar
This survey information has been used in the preparation of the
recovery plan. For specific questions on the surveys, please contact
the USFS directly.

The FW5 believes that the criteria used to determ ne suitable habitat

are reasonable and are supported by recent studies (Mannan and Snith,
1991). The figures used in the plan for hectares of habitat are not
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113.

underestimated by 50% As naps of the habitat inprove, the
information on-habitat quality will be used in inplementation of the

pl an.

The recovery plan recognizes the inmportance of all forest types
(spruce-fir, transition and nixed conifer) to the |ong-term survival
of the red squirrel. W have been observing the red squirrel in the
Pi nal enos for |less than ten years. W have been seriously studying
the habitat values and potentials for even less. There is
insufficient information to support your conclusions on the

i nportance of spruce-fir to the red squirrel.

The USFS is developing a fire management plan for the Pinal enos that
will provide protection for all forest types. Population relocations
will be addressed under task 1253.

Predators and predation levels will be addressed in inplenentation.
The USFS reforestation plan will deal with these issues.

Avai l abl e biological information does not support such sweeping
statenents and concl usi ons. Studi es on dispersal wll provide
bi ol ogi cal information to answer these points.

Studies on the interrelationships between red squirrels and Abert’s
squirrels are covered under task 2141 in the recovery plan. There is
not sufficient biological information to support such sweeping
statements and concl usi ons.

The recovery plan uses "catastrophe" to describe events that
elimnate significant portions of the available habitat of the red
squirrel. Major fires and |long-term droughts are specifically
mentioned. The FWS5 nust |ook at events or conditions that may
preclude recovery of the species. Restoration of some forested areas

may take 200 to 300 or nore years. If global warming is occurring
and continues, then there may be effects to the forests of the
Pi nal enos. W recognize there is little we can do about gl obal

warmng, but it has a reasonable probability of occurring so should
be mentioned.

The Arizona-ldaho Conservation Act of 1988 mandated the use
restrictions currently in force in the Pinalenos. The recovery plan
does recomrend a | oosening of sone of those restrictions.

The recovery plan is an advisory planning docunent to direct agency
efforts to recovery the species. The presence of the MGIO on Enerald
Peak is noted. Any expansion beyond the current project will require
both NEPA and ESA-Section 7 consultation. The recovery plan does not
interfere with any part of the Arizona-ldaho Conservation Act of

1988.

Deci sions on restoration, fires managenent and needs of other species
wi Il be addressed during the inplenmentation period.

This plan has as its objective stabilizing the red squirrel

popul ati on. Specific requirements for recovery will be devel oped as
Infornmation is obtained. The issue of time to habitat recovery is
addressed in response 41. Any valid conparisons with red squirrels
el sewhere will be part of inplenentation.

Density date is from 1990 USFS unpublished data. Density

cal cul ations do include sonme areas of unsuitable habitat such as
nmeadows and cienegas. The University of Arizona densities are based
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on study areas with artificially created boundaries that are not
necessarily reflective of the larger areas used in the plan.

Froehlich (1990) docunented the use of morethan one midden by a
single red squirrel and nmore than one red squirrel using a single
midden. These occurrences, based on other studies (Smth, C C 1968;
Vahl e 1978) are rare and are likely exceptional cases.

This figure is neant to show the general distribution of red
squirrels in the Pinalenos. The black dots show the general pattern
of midden distribution.

To date, no M. G aham red squirrel middens have been found in pure
ponderosa pine stands. W have no quantification of the amount of
this forest type surveyed to date. W do not know why M. G aham red
squirrels do not use ponderosa pine, but we speculate on the reasons
in the section on Distribution.

Coronado National Forest files, Tucson and Safford, Arizona

The Forest Service plans to resurvey "no potential" habitat every
five years. The next such survey is planned for 1993.

Yes, areas have been wal ked through but not systematically
i nventori ed.

The USFS based the analysis strictly on forest structural stage and
assuned that food resources will, to a large extent, be provided by
mature forest conditions.

W chose to display midden data by both habitat and el evation.

New y | ocated middens night be newly created or new y discovered.
Many timesit is difficult to determne which is the case.

The source is cited adequately. Pl ease refer directly to source for
addi tional infornation.

This speculation is based on observations from the Pinal enos.

Because latitude influences vegetation associations present and thus
the distribution of habitat, this discussion is in the appropriate
section.

This specific infornation is not avail able.

The use of the word "may” inplies that this is specul ation.

Froehlich (1990) was the only data avail abl e. Data from your
nmonitoring has not been nade available for use in this docunent.

No mention of reduction of habitat by any causes is nade on the page
ment i oned. This paragraph asserts that sonme habitat has been
degraded and that further degrading of habitat by devel oprent will
reduce the nunmber of potential middens.

For the summary of information presented in this docunment, use of
USDA, Forest Service 1988 in the citation is adequate.

It is not relevant to conpare proportions because of w de variation
and | ack of evidence of correlation to popul ati on under discussion.

These statenents point out that current and future research will help
clarify someof the unknowns inthe plan.
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The recommended detail is beyond the scope of this plan.

The fall 1990 survey was unusual in that it appeared that young red
squirrels were creating snmall middens very close to other, more
establ i shed, middens. The survey |eaders deternmined to arbitrarily
del ete the 40 middens due to questions about occupancy of the new and
establ i shed middens by the same or different red squirrels. Each of
the 40 locations was revisited in the spring of 1991, and if stil
visible as a separate midden, was added to the midden data base

Cone crop reports are in the files of the Coronado National Forest.

The decline in population estimtes between 1986 and 1987 are
believed related to a failure of the Engl emann spruce cone crop.
There are, however, no quantitative data were coll ected.

This sentence does not nention narrow roads or small openings. It is
specul ation that sone isolation "may" have occurred via fragnmentation
of the forest from several sources, including fires, that degraded

| arge areas.

Source is Brown 1984. Thi s paragraph speaks on general terns about
di fferences between Abert’s squirrels and red squirrels. G ven the
proximty of high elevations to nore "usual" Abert’s squirrel
habitat, it is not surprising the Abert’s are seen at higher

el evati ons. Thank you for providing this information.

In this exanple, severe inplies greater snow cover and col der
tenperatures over a longer periods of tine than in a mld winter
ar ea.

Essential habitat is defined in the Forest Service Manual 2670.5 as
habitat possessing the sanme characteristics as critical habitat. See
al so response #62.

Road and area closures provide opportunities to control access while
effects of human use on red squirrels and red squirrel habitat are
eval uat ed.

Managerment to reduce habitat destroying fires may involve renoval of
sone understory fuel and litter. It is not known what effect such
actions will have on the red squirrel popul ation. Efforts will need
to be planned for small test areas and nonitored for several years
before any large scale efforts are undertaken. Several types of
fuel s managenment are likely to be tested.

Potential red squirrel habitat will be restored. Sone areas, such as
old clearcuts on south facing slopes, will require longer to
regenerate than others and may not be suitable for planting. All
degraded habitat areas will be analyzed by silviculturists as part of

the reforestation plan.

Classification and inventory offorest stands is an essential step in
devel oping a reforestation plan.

A Population Viability Analysis (PVA) is a statistical nobdel based on
estimated or known popul ation paraneters and resource characteristics
that predicts the probabilities of short and |ong-term persistence of
t he popul ati on.

Specific plans to be conpleted by other agencies are listed in the
i mpl enment ati on schedul e.
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The Recovery Plan'contains on the ground actions that should be
initiated inmediately. Sonme projects nmust await a specific plan
devel opnent prior to inplementation, in order that resources be
properly utilized in inplenentation. Research allows fine tuning of
specific actions or plans over the life of the Recovery Plan.

Because the recovery and reforestation efforts are considered long=-
term projects, planning to acconplish them nust also |ook at the

| ong-term All planning for actions beyond a very few years in the
future has the same uncertainty for acconplishnent.

All terns are subjective.

Esti mates were based on the mostcurrent know edge of red squirrel
presence and of habitat considered suitable or potential. Thi s
information is available in the Coronado National Forestfiles.

Area estimates used in the plan are not refined enough to be used for
detailed analysis of snall areas.

Revi ewi ng of data consists of reneasuring areas on nmaps and ot her
calculations are part of inplenentation and thus do not need to be
specifically discussed in the plan. For exanple, sone areas
previously considered poor habitats have recently (1990-1992) been
inventoried and reeval uated based on updated aerial photography.

This is inmportant information for inplenmentation but does not require
inclusion in the plan. Al area figures given in the plan are
estimates based on grid overl ays.

The calculation of habitats as currently unsuitable and with no
potential are lunped together until further analysis by
silviculturists can segregate the acreages of each.

Part of the fair to poor habitat is fromareas, such as small
clearcuts, scattered anong currently occupied habitats and part is
from areas naturally regenerating from fires. Most estinates were
generated from conputer nodels of succession. Data is in the
Coronado National Forest files.

This is correct. Al'l density estimates are in the Coronado National
Forest fi |l es.

Habitat characteristics, topography, elevation and a subjective
estimate of long-term densities were used to make the estimate. Food
resources are extremely difficult to estmate and were not used in

t he equation.

Red squirrel density estimates should renmin approxinmately the sanme
in the same quality of habitat. Itis assumed that the habitat
determines long-termred squirrel density. Thus, as forest structure
changes, red squirrel densities will change.

This statenment does not require citations to validate it.

Wde variations in yearly cone crop production occur in conifer

speci es. Each conifer species has its own cycles and overall cone
crops depend on the cone production |evel of each species present in
the area.

The red squirrel population cannot increase over the winter as there

is no reproduction and no inmmgration from other ranges. Esti mat ea
for June 1991 overlap with estimatesfrom October 1990, indicating
hi gh over-winter survival. Any perceived increase in population over
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the winter is likely due to red squirrel nmovenments between areas in
t he Pinal enos.

No. The sentence refers to one conifer species out of the severa
that may be in the habitat

Data on popul ation nodeling is in the Coronado National Forest files

Wording is correct as witten.

Yes, the probability of extinction is much higher but determning
certainty of the event is problematic.

Thi s paper had been submitted to morethan one journal at the tine
the draft recovery plan was devel oped

Reductions or renovals of Abert’s squirrels from the Pinalenos will
depend upon the results of conpetition studies. The degree of threat
to the red squirrel posed by the BRbert’s squirrel wll be deternined
in those studies.

Response tinmes are dependent upon nany factors and may be shorter or
| onger than stated as a result.

The USFS does not have specific acres or hectares lost in each fire
over the last 40 years.

Maxi mum carrying capacity assunmes that food resources are not
[imting at that |evel. Distribution of red squirrels is inportant
for evaluating effective breeding population and other paraneters,
but we have no data showing its relevance here

Desi gnation of managenent zones provides a franmework to define the
needs of simlar and different habitats and allow for differing uses
and controls.

Re- popul ation or restoration habitat is habitat currently not in
excell ent condition that will berestored to its highest potentia
quality for red squirrels as part of this plan

Defined in narrative of step-down outline
Measures will beidentified and inplenented as appropriate.

Essential habitat is defined at response 140. Critical habitat is
defined in the Endangered Species Act as "...(i) the specific areas
within the geographic areas occupied by the species, atthe timeit
islisted in accordance with the provisions of section 4 of this Act,
on which are found those physical and biological features (I)
essential to the conservation of the species and (11) which may
require special managenent considerations or protections; and (ii)
specific areas outside the geographical areas occupied by the species
at the time it is listed in accordance with the provisions of section
4 of this Act, upon a determination by the Secretary that such areas
are essential for the conservation of the species.”

Thinning is a silvicultural technique which, along with other
techni ques, may beincluded in the reforestation plan. That plan
will contain any objectives for which thinning is the prescribed
tool.

Mapping is a necessary conponent of any quantitative habitat
eval uati on.
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Several agencies have responsibility for the red squirrel and all
shoul d be participants in this program

Use of information from Mannan and Smith (1991) is assuned in this
st at enent .

Use of the word "wild" is appropriate in the event that a captive
popul ation is established.

Fire is the nost likely catastrophe to occur. Enmer gency pl an
devel opnent woul d include other potential problens, such as tree
di sease outhreaks, that may affect redsquirrel habitat.

Signs included in this category are for the displays in the
interpretive center. Those in section 312 are for roads, trail heads

and canpgrounds.

The paragraph defines the desired future condition of the forest
based on all currently avail able know edge and research. Specific
managenment recomrendati ons nmade by Mannan and Smith (1991) were

i ncor porated whenever possible. The nunber of snags and |ogs per
hectare was devel oped by the Recovery Team taking Mannan and Snith's
(1991) work, as well as fuels loading for fire danger, into account.
The paragraph is consistent with earlier discussions of habitat
quality.

Zone 1 was defined on the basis of midden densities (at |east 2
middens per hectare) as determned using the then current midden
maps. Al boundaries other than those bordering Zone 1 were based on
aerial photography and/or personal know edge of the topography. The
boundari es between zones are approximate and will be better clarified
usi ng vegetation maps as soon as they are available and ground

i nspecti ons.

Red squirrel densities vary considerably anmong years dependi ng upon
many factors. As discussed earlier, density is not the best

i ndi cator of habitat quality, especially short-termdensities of

ani nal s. The Recovery Team determined that midden density is the

nost reliable criteria of habitat quality available at the current
time.

Sensitivity to disturbance in Zone 1 is based on: 1) past reports of
direct disturbance to middens, such as fromthe University of Arizona
Moni toring Team (data in Coronado National Forest files) and other
researchers; and 2) current know edge of midden |ocations in
relationship to indirect disturbances such as renoval of dead and
downed material from canpgrounds.

These are assuned to bedispersal corridors since they are between
two areas of occupied habitat. Since we do not know anythi ng about
red squirrel dispersal, this is speculation, as we indicated by the
word "assumed".

The two telescopes currently being built should havebeenincluded in
Zone 7. The master map includes Heliograph Peak comuni cations area
in Zone 7. Because the Col unbi ne summer honme area and the Bible Canp
may, depending on future studies, be recovered as red squirrel
habitat, they were not included in Zone 7.

The recovery plan is a broad-based planning docunent. It exists to
direct agency efforts to develop specific actions fromthe broad
concepts presented. The inplenentation phase is where the specific
studi es, programs and managenent plans are devel oped.
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The FWS supports behind the biological information used in the
listing of the red squirrel as endangered. The recovery plan does
not call for additional access restrictions beyond those inposed by
the Arizona-1daho Conservation Act.

Fires have affected mixed conifer forests of unknown habitat quality.
The fire history of the three forest types is not currently known,
but there are ongoing studies exploring these issues.

Informati on on acreage |ogged or deforested in each forest type is
not avail abl e. The USFS has done prelimnary workon reforestation.
Questions regarding that effort should bedirected to them

The map used in the recovery plan was copied directly from

Hof f nei ster's (1986) range nap. The exact accuracy of the scale is
not known. Red squirrels maybe found in areas of suitable habitat
outside of the concentrations of location records on the nmap. These
dots do not represent all records of red squirrels in those habitats.

No middenshaveyet been dropped from the survey pool. Deci si ons on
how middens will be dropped will benade during inplenmentation

The FW5 does not know if the USFS has any baseline data on recreation
use of the upper elevations of the Pinal enos. If this information
does exist, it should beused in the recreation plan.

Comments will be referenced for inclusion in the recreation plan

A final report on the supplenmental feeding program has not been
recei ved by the FWS.

It is appropriate in a discussion of population viability to
extrapolate to the future condition. This is speculation, and

| anguage has been added to reflect that those figures do not assunme
any habitat | osses over the period

The goal of the habitat managenent efforts is to restore the forests
to a normal successional cycle. This does not nean that all areas in
the Pinal enos would be directed toward old growmh forest. The needs
of meadow and younger forest stand-dwelling species will be addressed
in alappropriate plans.

The recovery plan should include asmanypotential nanagenent actions
as possible. During the inplenentation of the plan, decisions on the
appropriateness of any action will be addressed. The USFS does have
data onthe suppl enental feeding effort from 1989 but has not
finalized a report

172



