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Introduction

The ponderosa pine forests d the Southwest provide
land, resources, products, and recreational opportunities
for both urban and rural communities d the region and
the nation. These human uses and activities affect resi-
dentand migratory bird populationsin both negativeand
positive ways. This brief review focuses on three major
kindsd human usethat have the greatest potential to af-
fect bird populations o thearea: 1) commercial and per-
sonal-use wood harvest; 2) livestock grazing; and 3) rec-
reation (USDI Fishand WildlifeService1995). In addition,
growing urbanization, which also hasthe potential to af-
fect bird populations, isbriefly reviewed. Thegeographic
focusisthe USDA Forest Serviceland within the South-
western Region (Region 3), located in Arizonaand New
Mexico, with aspecia emphasison New Mexicoand some
d thelong-standing, traditional use patternsd the state.
Since another portion of thisoverview presentsa history
d human use d the ponderosa pineforest, thisreviewis
concentrated upon present-day usesand issues.

Commercial and Personal-Use
Wood Harvest

Southwestern ponderosapineforestsprovidewood and
wood products for both commercial and personal pur-
poses. Large-scale and small-scale commercial activities
include the harvest of sawtimber, poles, posts, and
fuelwood. Personal-use fuelwood and Christmas trees
constitute the major noncommercial products. Datafrom
Region 3indicate that there were 58,733 wood and wood
product salesd al typesduring fiscal year 1995. Timber
o al types cut on Forest Service lands in Arizona and
New Mexico during the same period had a value ap-
proaching $9 million.'

! All figures on timber and wood product sales and volume throughout
this chapter were obtained from the USDA Forest Service Southwest-
ern Region 3, Regional Office, Albuquerque, New Mexico, with the
help of Milo Larson, Marlin Johnson, and Paul Fink.
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Ponderosa Pine as a Timber Resource

To understand the effect o the various human useson
the ponderosa pine forest, it is helpful to review back-
ground information concerningtheselandsand their tim-
ber resources.

Forest |land fallsinto two major categories—timberland
or woodland—based on levels o tree stocking. Timber-
land isforest land on which tree species, such as indus-
trial roundwood products like ponderosa pine and
Douglas-fir, make up at least 10 percent o the stocking
level. Woodland areasareother forest |landson which tim-
ber speciesare not present at the minimum stockinglevel.
Woodland tree species, such as pinyon and juniper, are
typically not used for roundwood products other than
fenceposts but arean important sourced fuelwood and,
in some cases, Christmastrees (Conner et al. 1990).

In 1986, d the 61 million hectares (ha)in Arizona and
New Mexico, about 17 million ha or 28 percent werefor-
est lands(Conner et al. 1990; Van Hooser et a . 1993).One-
fourth d theforest land is reserved or withdrawn from
timber harvest through statutes or administrative desig-
nations. More than 3.5 million ha are designated as
nonreserved,commercial timberland. Theponderosapine
forest is the most extensive nonreserved timberland, ac-
counting for morethan 25 million ha, or over 72 percent
o the timberland available for harvesting roundwood
productsin the Southwest. Nearly two-thirds (64 percent)
o the ponderosapinetimberland isadministered by pub-
lic agencies(figurel). The National Forest Service, with
over 1.56 million ha, manages the largest area d ponde-
rosa pine forest in the Southwest. Other public agencies
suchastheBureaud Land Managementand variousstate,
county, and municipal governmentsadminister just over
57,000 ha. Ponderosa pine timberland in private owner-
ship equalsover 914,000 ha. Ownersvary fromindividuals
to large corporations,including Indian tribes, farmers, and
ranchers(Connor et a. 1990; Van Hooser et al. 1993).

Silvicultural Systems

Silviculturehasbeendefined as. 1) theart o producing
and tending aforest; 2) the application o the knowledge
o silvicsinforest culture; and 3) the theory and practices
o controlling forest establishment, composition, and
growth (Smith1962).Inessence, silvicultural practicescan
be used to mold theforestin desired directions,forms, or
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Figure 1. Ownership and adminstration of ponderosa pine tim-

berlandin Arizona and New Mexico (data summarized
from Conner et al. 1990; Van Hooser et al. 1993).

conditions. Economical wood productioniscommonly the
primary objective.

Asilvicultural system that includes harvest cutting, re-
generation, and intermediatetreatments managesastand
o treesfor an entire rotation. Regeneration cuts usually
harvest timber and establish tree reproduction simulta-
neoudly. Silvicultural techniques used to manage ponde-
rosa pine forests in the Southwest produce stands with
two types of age structure: even-aged and uneven-aged
(Schubert 1974; Alexander and Edminster 1980). Regen-
eration techniquesthat mimicnatural disturbanceregimes
lead to foreststhat are similar to "natural (unrnanaged)
forests,"" which are generally uneven-aged.

Even-Aged Management

Under even-aged management, harvest and regenera-
tion are planned by area and are a function o rotation
age, which istheage at which astand isconsidered to be
regenerated on thebasisdf management objectives. Trees
o agiven stand are d one or two age classes. Sustained
yield is maintained at the forest, not the stand, level
(Alexander 1987). Historically, techniquesl eading toeven-
aged stand management have been favored for timber
harvest on public lands in the Southwest for reasons of
economy and efficiency (USDI Fish and Wildlife Service
1995). Cutting methods traditionally used to harvest or
regeneratestandsunder even-agedsystemsinclude: 1) the
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shelterwood method, which consistsd the gradual re-
moval d most or all treesin aseriesd partial cuttings
extending over a portion o the rotation; 2) the seed tree
method, which consistsd removing all trees in a stand
except asmall number (leftsingly or in groups) to reseed
theharvested area; and 3) theclearcutting method, which
consistsdf harvesting the timber crop in one step to es-
tablish anew stand (USDA Forest Service 1983).

Uneven-Aged Management

Under uneven-aged management, individual treesor
small groupsd treesare selectively removed throughout
the stand on the basisdf age, diameter, vigor, form, and
speci esto maintainarelatively consistent stand structure.
The individual tree selection cutting method is used to
produce uneven-aged stands, which regenerate continu-
oudy. The objectiveis to produce a stand with trees o
different sizes and age classesintermingled on the same
site (USDA Forest Service1983). The group selection cut-
ting method is also used to selectively harvest trees in
groupsfrom geographic areas ranging from afraction o
a hectare up to about 5 ha (USDA Forest Service 1983).
Thearea cut isgenerally smaller than the minimum fea
siblefor asinglestand under even-aged management.

Regeneration and Intermediate Treatments

Followingor during harvest, a ponderosa pinestand is
treated to create conditionsfavorablefor regeneration o
desired species. Site preparation may involve removal o
slash, preparation o alooseseedbed, and removal o the
competing ground vegetation by mechanical, chemical,
or burning treatments (Johnsen et a. 1973; Thompson et
a. 1995). Slash may be removed to reduce the fuel load
for wildfires or becauseit physically impedes stand re-
generation or causestoo much shade. Slash iscommonly
removed i n combinationwith planting by meansd broad-
cast burning, piling and burning, lopping and scattering,
windrowing, or chopping on site. Seedbed preparation
involvesremoving organic matter to expose mineral soil.
Predominant methods o seedbed preparation include
prescribed burning and scarification, which is the me-
chanical removal or mixingd the organic matter and the
mineral soil. Competing vegetation is usually controlled
by prescribed burning, mechanical treatment, or herbi-
cides. Prescribed burning can also be used to encourage
the growth o desired fire-adapted or dependent species
(Thompsonet a. 1995).

Natural regeneration o ponderosa pine depends on
moisture conditions. Sincetheseed d ponderosa pine of-
ten does not germinate until the coming of the summer
rains, itsvitality isimpairedby theusual period d drought
between April and June. The seedlings that do come up
are subjected to another drought from the latter part of
September to November (Woolsey1911). Artificia regen-
eration is accomplished by planting young trees or by
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seeding before or after removingtheold stand. Thistech-
nigueisoften used with conifersbecause d low natural re-
generation, high probability d successful artificia regenera
tion, and highfinancid yield (Thompsonet al.1995).

Intermediate cuts include al the cutting treatments
made from establishment o the new stand until replace-
ment. Cuts are made when needed, but normally at spe-
cificintervals, toincreasethequantity and quality o tim-
ber produced and to salvage material that would belost.
Common intermediate cuts in the Southwestern ponde-
rosa pineforestsinclude: 1) thinning, in which thesmall-
est trees and rough dominants are removed; 2) release
cutting, to release young trees from the competition of
grass, brush, or treesto provide adequate growing space,
light, and moisture for early rapid development; 3) im-
provement cutting, which resemblesa sanitation-salvage
cutting to improve the quality o the residual stand and
reduce mortality; 4) sanitation cutting, which eliminates
trees that have been attacked or arelikely candidates for
attack by insectsor diseaseto prevent spread to other trees;
and 5) salvage-cutting dead, dying, damaged, or deterio-
rating trees to derive economicbenefitsbef oredecay pro-
cessesreducesuch values. Salvagecutting isawidespread
practiceoften empl oyed after insect outbreaks, fire, wind-
storms, and other natural disturbances (Schubert 1974;
Thompson et al. 1995).

History of Management of Ponderosa Pine
Forests

Prior to European settlement and management, the
ponderosa pine forests in the Southwest were uneven-
aged, withthetreesusually arranged by even-aged groups
(Myers and Martin 1963). Since forest management be-
gan in the area, both even-aged and, to a lesser extent,
uneven-aged systems have been used. In the early 1900s
unmanaged ponderosa pine forests were converted to
managed stands to maintain higher growing stock levels
and timber production (Woolsey 1911; Pearson 1950;
Myersand Martin 1963).

The primitive application o the shelterwood method
was the major harvest and regeneration practice used on
ponderosapineforest on Forest Serviceland in theSouth-
west. Two-thirdsdf an original stand was cut and there-
mai nder was removed when the new crop wasestablished
(Woolsey 1911), which usually took 15 to 20 years. On
many d thefederal forests, selectivecuttings were made
inaseriesd light cuts, which generally amounted to the
shelterwood method (Clapp 1912; Pearson 1910). These
light cutseventually removed 60 to 70 percent o thevol-
ume, and the rest was cut 10 to 20 years later after re-
production was established (Schubert1974).

"Loggers selection” (high-grading), sanitation salvage,
and improvement selection cutting, which removed trees
inaseriesd cuts on an individual or group basis, were
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widely adopted in the early and mid-1900s. Cutover ar-
eas were allowed to restock naturally regardiess o the
time required or the stocking achieved. Management in-
tensity wasincreased by the1970s. Managerswereincreas-
ingly concerned with prompt restocking d cutover areas
and with increasing the growth rate o the new stand by
control d stand density. They sought to improve quan-
tity and quality o yieldsby periodicthinning (Alexander
and Edminster 1980).

Silvicultural practicescreateedges and alter landscape
structure, forest age, and structure that affect bird popu-
lations. Concern over these effectsis often greater when
timber is harvested on public forest lands since they are
some d theleast fragmented forests remaining in North
America (Wilcovel988; Thompson et a. 1995). The prob-
lemsd meeting avian habitat needswhile managingother
forest resources on public lands became an important is
suein selectingsilvicultural practicesin thelate1970sand
early 1980s. A series d workshops and symposia were
organized to bring together avian ecologists and forest
resource managers to discuss common problems (see
Smith1975; DeGraff 1978,1980; McComb 1984).1n thelate
1980s and early 1990s concern mounted over the effects
o timber harvest on bird and other wildlifehabitat, |ead-
ing to court actionsand legidatively mandated studies o
habitat and wildlifepopulationson publicland (USDI Fish
and Wildlife Service 1995). A review d the status d cur-
rent knowledge derived from these and other research
projectsand adiscussiond critical future issuesare pre-
sented in Martin and Finch (1995).

To manageforestsfor habitat requirementsd bird popu-
lations (aswell as other speciesand resources),biologists
now recommend a shift away from an over-emphasison
even-aged management strategies (Szaroand Bada1979;
Thompson et al. 1995; USDI Fish and Wildlife Service
1995). They recommend a mix d silvicultural practices,
including both even-aged and uneven-aged management
strategies, that maximize landscape and regional diver-
sity. A review o information gathered from bird commu-
nity studies in Rocky Mountain habitats suggests that
species respond individually to different silvicultural
treatments. The authors (Hejl et a. 1995:236) state:

... many forest birds were less abundant in
clearcutsthan in uncut forests, and speciesthat
frequent open forestsor open habitatsweremore
abundant in clearcutsthan in uncut forests. Most
permanent residents were less abundant after
either kind d harvesting treatment (clearcut or
partial logging),whereasabout haf the migrants
were less abundant and haf more abundant in
harvested areas.

Thus, emphasizing any one silvicultural technique or
management strategy would favor some birds at the ex-
pense d others. Broad-scale management strategies and
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those that use many different techniques to mimic natu-
ral patterns and processesare recommended (Hegjl et al.
1995). Researchers urge that stand-level management
should occur with knowledge d theregional statusd the
species and the ecosystem and that local-level manage-
ment should complement regional goals (Hejl et a. 1995;
Thompson et al. 1995). Thegoal, admittedly difficultand
unattainableif too muchisasked o theland, should beto
managetheforest system for simultaneousproduction o
goodsand servicesinan optimal manner, whilemaintain-
ing a healthy and balanced environment.

Forest Changes and Silvicultural Practices

Silvicultural practices have changed the availability,
structure, and conformation of the ponderosa pine tim-
berland intheSouthwest. Silvicultural prescriptionshave
changed as our knowledge of forest ecologies has in-
creased. Public opinion, political expediency, and indi-
vidual personalities have also affected how the land has
been managed, oftenirrespectived silvicultural require-
ments, site conditions, and conflicting objectives (Hgl et
a. 1995). In-depth discussions of historical human activi-
tiesand pre-European settlement conditionsin ponderosa
pine forestsof the Southwest are presented in Scurlock
(thisvolume) and Moir et al. (thisvolume). Thus, wefo-
cus here on presenting some o the more detailed infor-
mation on changing forest condition and composition.

In the following review, we use information gathered
by the Forest Service since most ponderosa pineisunder
Forest Service management. Growth, mortality, and re-
movals through harvest are the principal elements of
change o ponderosa pine timberland in the Southwest
today. Based on surveys conducted by the Forest Service
in1962and 1986, it isestimated that theannual growth o
ponderosa pine forests is about 4.62 million m3 in the
Southwest. About 6 percent of the growing stock dies,
leaving a net increase of 4.34 million me. If onesubtracts
an annual logging harvest (from those years) o 2.24 mil-
lion m3, the net annual addition isabout 2.10 million m3.
The causes o mortality in ponderosa pine that could be
determined include insect infestation, disease, fire, ani-
mal damage, logging, suppression o growth by weather,
and suppression by thinning and other silvicultural tech-
niques (figure 2). In 1986, weather killed 72,000 m3 and
disease accounted for another 14,000 m3.

Ponderosa pineforests have alwaysbeen the mainstay
of the timber industry in the Southwest (Clapp 1912,
Pearson 1910; Pearson and Marsh 1935). In New Mexico,
about 73 percent of the lumber cut by sawmills has been
ponderosa pine (Van Hooser 1993). Although other spe-
cies have gradually become more important, ponderosa
pinestill accounted for 54 percent of thetotal lumber out-
put for New Mexicoin 1962. It increased to 69 percent in
1986 (Choate 1966; Van Hooser et a. 1993). In 1986, 91
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Figure 2. Distribution of annual mortality of growing stock on
ponderosa pine timberland by cause of death in Ari-
zonaand New Mexico (datasummarized from Conner
et al. 1990; Van Hooser et al. 1993).

percent d the 1.8 million m3 harvested in Arizona was
ponderosa pine. In thetwo statescombined, atotal of 2.24
million m3 of ponderosa pine was logged in 1986, and
sawtimber trees accounted for 90 percent o thetotal cut.
Based on surveys by Choate (1966), Spencer (1966),
Conneretal. (1990), and Van Hooser et al. (1993), wefound
that in New Mexico and Arizona ponderosa pine ac-
counted for 3.2 million ha d timber lands (78 percent of
all thecommercialforest types) in 1962and 2.5 millionha
in 1986 for a 22 percent decrease. This trend toward de-
creaseis not consistent among stand classes. While the
aread small tree stands (poletimber, sapling, and seed-
ling) increased 238,000 haor morethan 25 timesbetween
1962 and 1986, sawtimber stands decreased 892,000 ha
Thesawtimber standsaccounted for 92 percent of 3.2 mil-
lion hadf timberland in 1962 with a10 percent reduction
in theintervening 24 years (figure3). Within the sawtim-
ber stands, thevolumed treesd dbh 243.2cm (17inches)
decreased992 millionboard feet, whilethevolumed trees
o dbhbelow 43.2cm increased 708 millionboard feet (fig-
ured). Thisresulted in anet decreased 284 million board
feet of sawtimber volume. Thevolume of growing stock
showed similar trends between 1962 and 1986. The aver-
age growing stock volume d ponderosa pinetimberland
was 79 m3/ha in 1962 and 72 m3/ha in 1986 (figure5).
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Figure 3. Change of stand size of ponderosa pine timberland in
Arizona and New Mexico between 1962 and 1986
(data summarized from Choate 1966; Spencer 1966;
Conner et al. 1990; Van Hooser et al. 1993).

Because the general rule o historic logging was that
the most accessibleand commerciallyvaluabletreeswere
logged beforeless accessibleand less valuable trees, log-
ging and other silvicultural practices affected availabil-
ity, structure, and speciescomposition not only at thestand
level, but also at the landscapelevel. For example, even-
aged management createsa specificage-classdistribution
o forest habitatsthat usually differsfrom forestswith no
timber harvest. Acommon trend among forestsmanaged
under even-aged systemsisthat the oldest age classesare
often absent because rotation ages are generally shorter
than tree longevity. Depending on rotation age and fre-
quency d natural disturbances, forestsmanaged by even-
aged management could have more or less early succes
sional forest than natural landscapes (Thompson et al.
1995). Even-aged management can result in an unnatural
uniformity o habitat patch size and distribution, exclud-
ing small and very large patches. Our analysis suggests
that current ponderosa pineforestsin the Southwest con-
tained moreearly successional forestin 1986 than in 1962.

Contemporary Sawtimber Harvest

In 1995, 27 million board feet  ponderosa pine were
cut on Forest Servicelandsin Arizona, while 3.7 million
board feet were cut in New Mexicofor a Region 3total o
over 30.8 million board feet. Ponderosa pine still is the
largest component o the sawtimber cut from Forest Ser-
vicelandsin both states, though there have been changes
in thesizeand number d commercial sawtimber sales. A
comparison d the figures from 1979, the first year for
maintaining the regional databasein the current format,
with1995figuresisinstructive inthisregard. In1979,227
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Figure 4. Change of sawtimber volume of ponderosa pine tim-
berland in Arizonaand New Mexico between 7962 and
1986 (data summarized from Choate 1966; Spencer
1966; Conner et al. 1990; Van Hooser et al. 1993).
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Figure 5. Change of growing stock volume of ponderosa pine
timber stands in Arizona and New Mexico between
1962 and 1986 (data summarized from Choate 1966;
Spencer 1966; Conner et al. 1990; Van Hooser et al.
1993).

million board feet of ponderosa pinewere cut on thefor-
ests o Region 3. In 1995, that figure was about 30.8 mil-
lion board feet. The number o large salesover 2 million
board feet has also dropped substantially over the years
from 34in 1979 to 5in 1995. These declines have affected
the commercial timber-relatedindustries o Arizonaand
New Mexico.
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A Southwestern Region Forest Servicewhite paper pre-
sents figures from 1984-1993 describing conditions and
trends in the timber industry (USDA Forest Service Re-
gion 31994). During that period, thevolumed all species
cut declined fromahighd 434 million board feet in 1989
to alow o 159 million board feet in 1993. In 1995, the
figure had declined further t099.6 millionboard feet. Vd-
ume under contract also showed asteady declinethrough-
out the period. In 1989, most d the magjor millsd the re-
gion were operating two shifts but were becoming
concerned about the supply problem and were consider-
ing reducing to one shift. Toward the end o that year,
several mills shut down for a short period and several
reduced from two shifts to one owing to low volume un-
der contract and market conditions. During this period,
520 mill workers and 355 forestry workers were affected
in New Mexico and Arizona (USDA Forest Service Re-
gion 31994). In the period from 1991 to 1993, all operat-
ing millsin New Mexicoand Arizonareduced to oneshift
and eight shut down leaving about haf the mill capacity
that existedin 1984 (USDA Forest Service Region 31994).
In 1984, 24 large and small millswerelisted by the Forest
Servicein the two states, excluding millson Indian lands.
By mid-1996, 10 were operating (Buddy Stewart, USFS
Regiona Economist, personal communication, 1996).

Timber Industry in Rural Northern New Mexico
Information from New Mexico provides an exampled
the role d the timber industry in local communities.
Though the timber industry in the state is modest when
viewed on a national scale, lumbering is a substantial
business in New Mexico (Baker et al. 1988 cited in Van
Hooser et al. 1993). In 1963, 2,200 people—one o every
seven manufacturing workers—wereemployed inlogging,
milling, or some other wood products-related industry
(Choate1966). The number o jobsin thelumber and wood
productssector peaked between 1972 and 1977 at 3200 per
year, or approximatel y10 percentd themanufacturing jobs.
By 1989, the number had declined to 2500, or 6 percent
the manufacturing workforce (Van Hooser et al. 1993).
Historically, almost two-thirds o the wood processing
plants were located in the northern and central portions
d thestate (VanHooser et d. 1993). Especidly inthesmall,
rural communities o the north, industriesbased on for-
est products have been mgjor sourcesd employment. Six
small millsthat processed products from the Carson and
Santa Fe National Forests have closed in the 1980s and
1990sin placessuch asChama, Alamosa(Colorado), Taos,
Costilla, Espafiola, and LasVegas(New Mexico). A larger
mill operated by Duke City Lumber Company at Cuba
was alsoshut downin 1992. Lack o supply wasgiven as
thereason for theclosures (USDA Forest ServiceRegion 3
1994). In a pattern seen commonly across the state, tim-
ber industry officialsoften blame closings on the lack of
Forest Service timber sal es resulting from environmental
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legidationand litigation. Loca environmental groups, on
theother hand, stresstheroled competitionwith timber
coming in from Canada and the southeastern U.S. and
aleged Forest Service mismanagement in the closings
(Eichstaedt1995; McClellan 1995; Toppo1995; Korte1996;
Ragan 1996).

Small-Scale Commercial and Personal-Use
Wood Harvest

Thesmaller scale harvest o both commercial and per-
sonal-use wood productsisalso important, even though
thesetypesd industries do not havethe overall economic
impact o large-scale, sawtimber harvests. Across the re-
gion in 1995, fuelwood formed the largest component o
the non-sawtimber harvest from Forest Servicelandsfol-
lowed by polesand posts. Christmas trees also comprise
asubstantial component. They are not discussed further
here since ponderosa pine does not make up alarge por-
tion o this cut, ranking fourth well after pinyon, other
softwoods, and truefir.

The fuelwood cut for 1995 in Region 3 was42.5 million
board feet for both personal and commercia use. Poles
accounted for 7.8 million board feet, while posts com-
prised 455,000 board feet. Of these cuts, ponderosa pine
forms the largest component d the pole harvest at over
45 millionboard feet with aspen formingthesecond larg-
est component. With respect to both fuelwood and posts,
ponderosa ranks second to pinyon and juniper. Of the
large fuelwood harvest, ponderosa comprises only 3.3
million board feet, whileit makes up 61,500 board feet o
the posts. As discussed by Van Hooser et al. (1993) for
New Mexico, the pinyon-juniper woodlands provide the
majority o the fuelwood and fencepostsfor thestate. Pin-
yon is the favored fuelwood for both heating and cooking
becauseit burnshot and islong-lasting. Green pinyonises
pecially favored for these reasons. "' Dead and down' pon-
derosaisaso used, however, becaused itsavailability asa
byproductd timber sales (Van Hooser et al. 1993).

Fuelwood and small products harvests have the great-
est potential to disturb bird habitat when they occur as
unregulated activities. Habitat destruction and damage
can occur through removal d snags, large downed logs
(230am midpoint diameter), and particularly critical spe-
cies (Brawn and Bada 1988; USDI Fish and Wildlife Ser-
vice 1995). Poaching livetrees, aswell assnagsand large
downed logs, from undesignated areas are common oc-
currences in some localesthat can threaten the integrity
o bird habitat. In order to minimize negativeimpacts to
habitat, fuelwood harvest should be regulated to control
access and the kinds o materias that are taken. Desig-
nated harvest areas can be useful but may be difficult to
enforce, especidly in areaswith along tradition o ready
access to forest resourcesand scant personnel for patrol
(USDI Fish and Wildlife Service 1995).
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In many rural portionsd theSouthwest, fuelwood gath-
ering isanecessity, not aluxury. Homes are often heated
solely with wood and cooking is done on wood stoves.
Thisisespecidly trued many rural areasd northern and
central New Mexico. To complicate matters, much d the
Forest Serviceland wherethe wood isgathered isformer
Spanishland grant land lost by theoriginal ownersinthe
aftermath of the Mexican Wa o 1846-1848 (Harper et al.
1943; Eastman et al. 1971). Harvesting wood is consid-
ered tobeatraditional "right” in these areasthat tiesthe
peopled the villagesback to their ancestral lands. Thus,
many villagers often resent federal restrictionson land
they consider to be rightfully theirs.

A casein point is the local response to the federal in-
junctionissued in August 1995 placing restrictionson log-
ging and fuelwood harvesting on Forest Serviceland in
Arizonaand New Mexicoto protect M exican Spotted Owl
habitat. Thecourt ruling stemmed from alawsuit filed by
several environmental groups against the Forest Service,
chargingthat theagency failed to consider adequately the
cumulativeimpactson theowl in planning itstimber pro-
gram. The resulting injunction restricting wood cutting
and gathering hit the rural, primarily Hispanic, commu-
nitiesd northern New Mexico especially hard. Most o
their heating and cooking wood comes from the Carson
and Santa Fe National Forests. For example, sincetheearly
1700s people from the villagesd Truchas, Las Trampas,
and Pefiasco have cut and gathered their fuelwood from
thesurrounding area—first from the TruchasLand Grant,
and after portions d the grant became National Forest,
from the Carson Forest (Eichstaedt 1995). Under Carson
Forest palicy, residents could obtain a permit to gather
""dead and down'" wood anywhereon the Forestand could
even cut some snags. Part o the reason for allowing For-
est-widefuelwood harvesting, rare among Forestsd Re-
gion 3, was that many d the wood gathering areas were
part of the old land grant lost under U.S. takeover
(Eichstaedt1995).

After theinjunction, gathering " dead and down" wood
was limited to specific marked areas, and the species o
standing dead trees that could be cut were also limited
(Eichstaedt1995). No live or green treescould becut, and
salesd thesetypesd treeswerebarred. Residentsfeared
inadequate fuelwood supplies from the designated har-
vest areas, many o which were also farther away than
local peoplenormally travel to obtainwood (Ragan 1996).
They were also concerned about job losses from the pre-
viously discussed mill closures (Ragan 1996).

The villagers, as well as the loggers, lumber company
officials, and sawmill owners and operators, blamed the
environmentalists and the Forest Servicefor their plight.
The environmentalists responded by blaming the Forest
Servicefor inefficiency and mismanagement, and the big
timber companiesfor greed. Therewereangry wordsand
confrontations with charges o racism and “new-
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comerism™ reported in both the local and national press
(Eichstaedt1995; McClellan 1995; Toppo1995; Korte1996).
A new activist group, La Herencia de Nortefios Unidos,
was formed to represent ranching, land, and logging in-
terestsin northern New Mexico. In late November 1995,
theHerencia group staged a protest rally and hanged two
Santa Feenvironmental group leadersin effigy. Somelum-
ber company officialsand otherswith extractiveinterests
on forest lands were also on hand to lend their support
(McClellan 1995).

After therally the situation calmed somewhat. Discus-
sions began between the opposing groups, and commu-
nity drives and donations of wood (some from the
"hanged" environmentalists)allayed most residents fears
about having sufficient wood to makeit through thewin-
ter. Community leaders have urged compromiseand un-
derstanding that would allow both protection o wildlife
speciesand maintenanced traditional lifeways (deBuys
1995). Whether or not compromiseswill be made remains
to be seen, asdoes local community responseto what are
perceived as growing restrictions on forest use. These
typesd challengesarenot uniqueto northern New Mexico
but seem to occur with regularity throughout the West, as
the economic orientation and values d local and newly
arrived populations comeinto conflict.

Livestock Grazing

Livestock grazing in the ponderosa pine forest has a
long history in Arizonaand New Mexico and has been
examined by various researchers. Range management in
the ponderosa pinetyped Arizonaand prior range stud-
ieswerediscussed in detail by Clary (1975)and formed a
portion d thesymposium on MultiresourceM anagement
d Ponderosa Pine Forests, held in Flagstaff in 1989 (Tecle
et al. 1989). Recently, several studies have reviewed the
statusd range research in varying geographic areas and
vegetation types in terms d needed future direction
(Evansl990; Everett 1992; Kennedy et al. 1995; Vavra1995).
Understanding both the needs o wildlifeand the needs
o society concerning rangelands is mentioned as a key
issue requiring study in thecomingyears (Kennedy et al.
1995; Vavra1995).

Effect of Grazing on Bird Populations and
Habitat

Saabet al. (1995)reviewed research on theeffect o cattle
grazing on bird populations and habitat in western North
America. Finch et al. (this volume) present a more spe-
cific review pertaining to the effectsd livestock grazing
on bird speciesin ponderosa pine. They state that the de-
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gree to which grazing affectshabitat, and the birds using
that habitat, relates to the number o animalsgrazing in
an area (intensity), thetiming of grazing, and thegrazing
system used. Not surprisingly, greater habitat changes
occur asgrazingintensity increases(Johnson 1956; Skovlin
etal. 1976 cited in Finch et a. thisvolume). Grazing dur-
ing the spring and early summer can directly affect re-
productive successd breeding birdsthrough destruction
or disturbance d nests o ground or shrub nesting spe-
cies(Finch et al. this volume). Heavy grazing during the
growing season can also negatively affect regeneration of
favored plant species. Vegetationin riparian areas may
be especially susceptible sincethese zones are often over-
used by cattle in forested habitats (Samson 1980; Roath
and Krueger 1982 a, b; Willard 1990 cited in Finch et al.
thisvolume).

Cattle compact soil by hoof action, remove plant mate-
rials, and indirectly reduce water infiltration, all & which
can result in decreased vegetation density (Holecheck et
al 1989; Saab et a. 1995). Intense grazing pressure in co-
niferous forests, in conjunction with fire suppression,
sometimes leads to enhanced establishment o conifer
seedlings and consequent conversion o montane shrub,
meadow, and grassland areas to forested habitat (Saabet
a. 1995). Aswith varying responsesto silvicultural treat-
ments, some bird speciesrespond positively to the effects
o cattlegrazing whileothersrespond negatively (Saabet
al. 1995).

Fromtheirliterature reviews, both Saabet a. (1995)and
Finch et a. (this volume) conclude that little is known
about theeffectsdf different grazing systemson bird habi-
tat in western coniferousforests. Saab et al. (1995) specu-
latethat birdsmost likely tobenegatively affected by graz-
ing are those that are dependent upon herbaceous and
shrubby ground cover for nesting and/or foraging and
those requiring open savannahs as opposed to closed-
canopy forests. They alsosuggest that asaresult o forag-
ing, thediminished finefuel sreducefirefrequency which
resultsin a decrease in fire-caused snags. This decrease
would negatively affect primary and secondary cavity
nesters (Saabet al. 1995). Research isneeded, however, to
confirm these suggestions. Speciesthat haveincreased or
decreased with grazing are reviewed in Finch et al. (this
volume).

Saab et d. (1995) recommend a concerted study effort
to provide information where little currently exists con-
cerningtheimpactsd grazingon neotropical migrantsin
western coniferousforests. They suggest monitoring, with
attention to matched forest habitats differingin grazing
regimesor grazing histories, asameansd supplying this
much-needed data. In addition, studies which examine
the status o bird habitat and populationsin areas that
have been both grazed and logged are much needed. We
were unable to find reported studiesfrom these types of
areas.
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Grazing on National Forest Lands in Region 3

Livestock grazing isamgor, long-standing use o Na
tional Forest lands throughout the Southwest.? Table 1
givesfigureson the numbers o permittees, animals, and
animal unit months (AUMSs)in Region3in1995. An AUM
istheamount o foragerequired to support amature 1000
Ib cow or itsequivalent for one month (USDA Forest Ser-
vice1996).

Nationally, Region 2 (Colorado, Nebraska, South Da-
kota, and eastern Wyoming) and Region 3 rank second
only to Region 4 (southern Idaho, Nevada, Utah, and
western Wyoming) in amount d grazing use based on
permitted head months (the time in months livestock
spend on Forest Serviceland). Table 2 presentsfigureson
the Region 3 allotmentswith avegetation typecomposed
d 50 percent or greater ponderosa pine and mixed coni-
fer in 1995.

O the 253 ponderosa pine-mixed conifer allotmentsin
Region 3, we have information on the grazing system in
use on 232 d them. Seven allotments have combination
systemswhich are not discussed here, and the remainder
do not haveinformation on the grazing system. Thesys
temsin useare seasonal, rest rotation, deferred, and year-
long. Under a seasonal system, the allotment is grazed

2 All range figures were obtained from the USDA Forest Service South-
western Region 3, Regional Office, Albuquerque, New Mexico, with
the help of Dave Stewart and George Martinez. George Martinez also
obtained information from Region 3 Forests on the number of allot-
ments in ponderosa pine and mixed conifer and the types of grazing
systems used on those allotments.

Table 1. Livestockgrazing by permittees on National Forests
in Region 3, 1995°.

No. of No. of
State permittees animals AUMs
Arizoma 469 137, 830 1,113, 230
New Medm 1066 90, 585 791, 953
Tad 1535 228, 415 1, 905, 183

@ Figures obtained from the USDA Forest Service Southwestern Region 3,
Regional Office.

Table2. Grazing allotments on National Forests in Region 3
with a vegetation type consisting of 250% ponderosa pine
and mixed conifer, 1995°.

No. of Ha of
State allotments allotments AUMs
Arizona 100 1, 139, 813 249, 472
Nav Mexico 153 1, 248, 185 195, 041
Tad 253 2,387,998 444,513

2 Figures obtained from the USDA Forest Service Southwestern Region 3,
Regional Office.
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continuously throughout the growing season on an an-
nual basis, while under a year-longsystem the allotment
is grazed continuously throughout the year (Saab et al.
1995). Under regt rotation, the allotment is divided into
pastures or segments with one being rested (usually for
12 months) whiletheothersaregrazed. Theperiod o non-
use isrotated among the pastures. Under deferred rota-
tion, at least one pastureisrested during part o the graz-
ing season and the deferment is rotated among pastures
in succeeding years. This system is often used to graze
one pasture during the early part o the growing season
and the remaining pastureslater in the season (discussed
in Saab et al. 1995).

Region 3 has the following breakdown d systems in
useon the ponderosa pine-mixed conifer allotments: year-
long—2 allotments, seasond —54, rest rotation—69, and
deferred— 107. The year-longsystems arein the southern
partd New Mexico onthe Lincolnand Gila National For-
ests, while the seasonal systems are concentrated in the
northern part o New Mexico on the Carson and Santa Fe
National Forests(43d theseasonal systems). Theremain-
der are scattered throughout the Region. In future stud-
ies, thistype d information will be valuable for the kinds
d researchthat are needed to assesstheeffect o different
typesd grazing systems on bird populations and habitat
as discussed by Finch et a. (thisvolume). In addition to
different grazing systems, the types o Southwestern
ranching operations themselves also have a significant
impact onwildlife habitat and management, asdiscussed
in thefollowing section.

Commercial and Traditional Ranching
Operations

Throughout the Weg, the rural ranching lifestyleis a
deeply rooted tradition. Ranching on public lands is a
strong, though not universally appreciated, aspect d this
tradition, as demonstrated by the recent congressional
debates and public controversy over range and grazing
fee reform (Richardson1995; Vardla 1996). Scurlock (this
volume) describesthe history and development o range
resourceusein Arizonaand New Mexico, from itsbegin-
ningsin 1598 with Spanish col onizationand theintroduc-
tion of domesticated herbivores. Range statistics from
Region 3 show a fluctuating but generally downward
trend in numbers d permittees, animals authorized to
graze, and AUMs from 1982-1995. Numbers o permit-
teesin both stateshave dropped by about 25 percent, while
animals authorized to graze have dropped by roughly 25
percent in Arizonaand 20 percent in New Mexico. These
declinesrelate to climatic and market fluctuations, con-
solidation o permits, and growing urbanization in the
region. The larger commercia operations generally fare
better than smaller onesin termsd profit and maximiz-
ing the opportunities o technological advances and ad-
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ditional land acquisitions(Clary1975; Harris et al. 1995).
Smaller commercial operationstend to behit more heavily
by environmental and market fluctuations.

There are many small operations in the region, and
many that can be considered non-commercial (or tradi-
tional) on the basisd herd size (Eastman and Gray 1987).
According to a recent statement by Congressman Bill
Richardsonin the discussionsover grazing feeand range
reform, 70 percent o federal permittees (on lands from
al agehcies) in New Mexico have fewer than 100 head
(Richardson1995), which isabout the minimum sized a
small commercially viable operation as discussed by
Eastman and Gray (1987).Thewillingnessd theseranch-
ersto implement grazing system practicesand rangeim-
provements that benefitwildlifehabitat will definitely be
afactor in the successd habitat management strategies.

Small, traditional operations occur throughout the re-
gion but tend to be concentrated in the more mountain-
ous, ponderosa pine zones, with aspecia clusteringin the
small Hispanicvillagesd northernand central New Mexico.
Owning animalsis a very important aspect d these oper-
ations. The animals provide the villagers with a means d
reaffirmingtiesto their ancestral landsand heritage. Inmany
cases, the extra buffer that the animals provide alowsthe
family to remainin theancestral, rural community and con-
tinueat leest apart d thetraditional lifestyle(Eastman et al.
1971; Eastman and Gray 1987; William de Buys [personal
communication]1995; Raish 1996;Varela 1996).

Herd sizes, goals, and methods o operation differ sig-
nificantly between the small-scale, traditional ventures
and even small, commercial cattleranches. Average herd
sizes for the traditional enterprises are around 19, while
small commercia rancheshaveabout 100 head. Makinga
profitisthenumber onegoal d commercial ranchers(even
small-scale ones), followed by maintaining a good qual-
ity o life. These producers tailor their methods to maxi-
mize profit by increasing production. They tend to seek
out and adopt new practicesand rangeimprovements that
increaseproduction and thequality o theherds. They are
willing to invest cash, borrow, and take risksin the hope
o eventual profit (Eastman and Gray 1987).

Thesmall-scale, traditional operators, on theother hand,
rank quality o lifefirst, followed by avoidanced being
forced out o ranching, with making a profit last on the
list. Thesegoal scondition their behavior and methods o
operation. They arelesswillingtoinvest cashin what they
perceiveto berisky improvementsor new techniquesthat
may not work out. New technology often requires con-
siderable time and effort to learn, while the benefits to
thevery small operation may belimited. Any increasesin
operational costshit thisgroup harder than the commer-
cid stock raiserswho sell many moreanimalsand realize
greater profitswith which to fund rising costs (Eastman
and Gray 1987; Richardson 1995). Thus, the small-scale
operators may opposeactionsthat increasethecost o their
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operations, such asincreasesin grazing feesor rangeim-
provements mandated to improve environmental condi-
tions. Since small operators are prevalent in the region,
their education and cooperation on issuesd wildlifeim-
provements may becritical to the successd habitat man-
agement programs.

Urbanization and Recreation

Theponderosa pineforestsd the Southwestern United
States, although currently sparsely inhabited, are dispro-
portionately affected by increasing human population.
Many small towns have grown exponentially in the last
three decades as tourism and retirement industries
boomed. Moreover, cool temperatures and scenic beauty
attract many recreationists to the forests, especially dur-
ing the summer months when desert dwellers try to es-
capeextremetemperatures. Theimportance d ponderosa
pineforestsas recreation sitesindicates that the potential
impactsdf humansonthe forest arelikely tobefar greater
than resident population censuses alone might suggest.
Human pressures on the ponderosa pine forest will cer-
tainly continue to increase. Urban populations are pro-
jected to increase (e.g., Anderson 1995), and recreation de-
mands throughout the United States are projected to
accel erate(Boyleand Samson 1985; Flather and Cordel 1995).

Urban Growth in Ponderosa Pine Forests

Theponderosa pineforestsd Arizonaand New Mexico
are sparsely populated by full-time residents. Flagstaff,
Arizona, isthe largest city situated wholly in ponderosa
pine. It occupied 164 kmZand held 50,000 residentsin 1990
(U.S.Census Bureau). However, from 1960 to the present,
Flagstaff hasgrown tremendously and iscurrently increas-
ing at arated 15 percent per year (figure6).The Arizona
Department of Economic Security projectsits population
will exceed 100,000 in the year 2040.3

Flagstaff's growth isnot unique among citiesin ponde-
rosa pine forests or adjacent pinyon-juniper woodlands.
Other important urban centersin or adjacent to ponde-
rosa pineare Santa Fe, New Mexico (primarilyin pinyon-
juniper),and Prescott, Arizona, both o which areincreas-
ing rapidly ( Fig. 6). Fivesmaller cities(Payson, Pinetop,

3 Judy Burding (Flagstaff Chamber of Commerce), Joyce Wachter (U.S.
Census Bureau), Colleen Marzluff (S.E.l.),and A/ Sanford (NM Insti-
tute of Mining and Technology) provided information on economic
growth and population size in Southwestern cities. Britta Morner, Tah
Yang, Bill Larsen, Lorie Long, and Buddy Stewart of the USDA Forest
Service Southwestern Region 3 provided recreation use and occu-
pancy data.
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Figure 6. Human population changes in towns in and adjacent
to ponderosa pine forests in Arizona and New Mexico.
Towns experiencing growth are plotted in the top panel.
Towns of relatively stable size are plotted in the lower
panel. Data from the time records were kept until 1990
and were provided by the U.S. Census Bureau Library.
Data for 1995 were obtained from local chambers of
commerce or city clerks.

and Showlow in Arizona; and Ruidoso and Taosin New
Mexico) are showingthefirst stagesd rapid growth (figure
6). Payson and Ruidoso will likely follow Flagstaff's steep
trgectory in the next few decades. The economic fud for
much d this rapid growthin ponderosa pineforest citiesis
provided by retirees, tourists, and recreationists.

Not all townsin ponderosa pineforest areincreasingin
size. In contrast to those in the top panel o figure 6, five
towns appear relatively stablein size (lower panel o fig-
ure 6). They apparently have not grown because d their
isolation and proximity to federal or private land that is
unavailablefor subdivision. In theinteresting cased Los
Alamos, New Mexico, which was built in 1942 to house
those devel oping the atom bomb, the lack o growth has
resulted because the U S Department o Energy has not
expanded operations.
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Recreation in Ponderosa Pine Forests

The national trend toward increased recreation (Boyle
and Samson 1985; Flather and Cordel 1995) is evident
within the ponderosa pine forests o Arizona and New
Mexico. Mogt significantin this respectis Grand Canyon
National Park, which includes campgrounds, lodges,
roads, and scenic viewpoints in the ponderosa pineforest
o northern Arizona. Visitationto the Park hasgrown tre-
mendously sinceits opening in 1915 (figure 7). Nearly 5
million people visited the Park in 1995. Even if each per-
sononly stayed oneday, and visitation wasevenly spread
throughout theyear, over 13500 visitorswould have been
present eachday d 1995. Inredlity, most visitationisdur-
ing the summer when numbers o visitors per day can
reach atotal hdf aslarge as Flagstaff's population.

Recreational use o National Forestsin Arizona and
New Mexicoisalso on therise. Specificfigureshavebeen
recorded only recently and are unavailableby forest type.
However, recreationin theregionis primarily in ponde-
rosa pine and is useful for defining trends and activities.
Recreation use increased from 1992 to 1995 in Region 3;
over 40 million visitor-days o recreation were recorded
in 1995 (figure8). Most visitors were viewing scenery or
camping, picnicking,and swimming (figure8). Non-mo-
torized travel (hiking, horseback riding, and river raft-
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Figure 7. Visitation to Grand Canyon National Park from 1915
to 1995. Data were collected by the U.S. National Park
Service. The visitor-per-day vehicle multipliers were
updated during 1992. Visitationin 1995 was estimated
to be reduced by 50,000 people due to a government
shutdown.
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ing) hasincreased most rapidly, as aso noted for the na-
tion asawhole (Flather and Cordel 1995). Hunting, fish-
ing, winter sports, and resort camping have remained
fairly stable and include many fewer people than travel
and camping (figure8). Nonconsumptive wildlife recre-
ation (bird watching, nature study/viewing/photogra-
phy) hasincreased each year, but involvesrelatively few
people.> However, nonconsumptive activities can have
significantimpactson speciesd great interestif individu-
asd these speciesare disturbed repeatedly.

Marzluff presentsadetailed discussion o theeffectsd
thevariousdifferent typesd recreational activitiesonbird
populations and habitat in another sectiond thisvolume.
Hereviewsmotorized travel and viewing scenery; camp-
ing and picnicking; hiking, nature study, and wildlife
photography; resortsand recreation residences; and win-
ter sports and mechanized off-road travel in his discus-
sion. Thissection also describesthe types o research re-
quired to address the effects d both urbanization and
recreationon songbirdsin Southwestern ponderosa pine
forests (Marzluff thisvolume).

Increased recreational use d the National Forests has
led to an expansion d public facilities. Current (1995)fa-
cilitieshave thecapacity to hold over 130,000 visitors per
day, up from 98,000 in 1990 (U.S. Forest Service Annual
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Figure 8. Recreation use in Region 3 of the USDA Forest Ser-
vice (Arizona, New Mexico, and a small portion of
Texas and Oklahoma). Data were collected by survey-
ing visitors to local facilities. Data before 1992 were
obtained with varying methods and are not directly
comparable to those presented.
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Recreation Site and Area Information). The number o
campgrounds and picnic areas increased slightly from
1990 to 1995 (figure 9). The number o recreational resi-
dencesin and adjacent to a National Forest has declined
recently. Since Forest Service Region 3 recreation infor-
mation isnot maintained by vegetation type, it isdifficult
to determine the nature and extent o activities focusing
in the ponderosa pine type. More research is needed on
this topic, just as more research is needed concerning the
effectsd thevariousdifferent typesd recreational activi-
tieson bird speciesand habitat.

Conclusion

Theissue d land use and its effectsis a complex one.
Theenvironmental effectsdf a particular land use can be
singular, synergistic, or cumulativewith long- and short-
term consequences. Both synergistic and cumulative land
use effectsrequire considerably more research. An espe-
cially important area that should be targeted for future
studi es concerns thecombined effectsd logging and graz-
ing on birds and bird habitat.

Although we have focused primarily on human land
uses and their negative effectsto wildlife species, results
o land use activities can also be positive or neutral for

1600
g
v\ //// \\\
™M 1400 . e v
c
S N7
o
& 1200 - —e— Number of campgrounds
—s— Number of picnic sites
£ — - Number of residences
g 1000 - —v— Total number of recreation sites
it
‘n
c ‘\
S 800 -
whad
@© A
o \ / T
600 - \ ™~
e / ~.
S W
& 400 - |
Q
E .’/*‘_‘/.—’—‘—_<
2 200
. —— B— 4 — —0 —— —n —— —H
0 T T T ]
1990 1991 1992 1993 1994 1995
Year

Figure 9. Number of developed recreation sites in Region 3 of
the USDA Forest Service.
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these species. Both Thompson et al. (1995)and Hejl et al.
(1995) review positive, negative, and neutral effects o
varying silvicultural treatments on sel ected species. Saab
et al. (1995) provide a similar discussion with respect to
grazing in western habitats.

Since the 1960s and 1970s, the precedence d human
resource consumption and use over other considerations
has been under increasing scrutiny as demonstrated by
environmental protection legislation and court actions.
The'National Environmental Policy Act, the Endangered
SpeciesAct, the National Forest Management Act, and the
Migratory Bird Treaty Act are examplesd legislation de-
signed to help protect the environment, as well as wild-
life species and habitat. This legislation indicates the
strength o the environmental movement and the general
importance o wildlife protection to at least acertain seg-
ment o the American public.

Despite theincreasein environmental protectionlegis-
lation, ponderosa pine habitat declined in geographic ex-
tent and treevolumein the period from 1962 through 1986
in Arizona and New Mexico. Though the geographic ex-
tent and volume d small trees (pol etimber, saplings, seed-
lings, and trees with adbh below 43.2 cm)increased, these
measures decreased for large trees, yielding an overall
decrease. Asdiscussed previously,logging isgeneraly the
prime cause d changesin stand geographic extent and
volume (Choate1966; Spencer 1966; Conner et a. 1990; Van
Hooser et a. 1993). Higtorically, ponderosa pine has been a
main, heavily cut component d the Southwestern timber
harvest (Schubert 1974), and thispattern continued into the
1980s. Since the beginning d the 1990s, both timber sales
and cut volume d al species have declined on Forest Ser-
viceland. Many factorscontributedto thesedeclines,includ-
ing implementation d the Mexican Spotted Owl and Gos-
hawk Habitat Protection Guidelines (USDA Forest Service
Region 31994). Theeffect o these declineson the healthand
extentd ponderosa pine habitat remainsto be seen.

In addition to wood harvest, cettle grazing (aswell as
the grazing o wild herbivoressuch as elk) can alter pon-
derosa pine habitat. Thereis less information on the ef-
fectsd grazing (Finchet al. this volume) than on the ef-
fects o timber cutting and even less on the combined
effectsd timber harvest and grazing. Grazing on public
lands is now coming under increasing scrutiny and dis-
cussion. Recent congressional debates and public contro-
versy over range and grazing fee reform show a chang-
ing, more negative public perception o ranching on
federal lands (Kennedy et al. 1995; Richardson 1995;
Mitchell and Fletcher 1996; Varela 1996).Judging the ex-
tent to which perceptions and attitudes o the general
public differ from those d non-governmental organiza-
tions and advocacy groupsisdifficult and isbecoming an
area d concern to federal land managers (Mitchell and
Fletcher 1996). In any event, there is growing awareness
o the potentially harmful effectsd grazing on birds and
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other wildlife species and recognition that future range
studies must consider both the needs d wildlifeand the
needsd society if they are to be effective (Kennedy et al.
1995; Vavra1995).

Since the1920s and 1930s, there has been a downward
trendin the number of animalsgrazingon publiclandsin
the Southwest (discussed in Raish 1996). As discussed
previoudy, in theyearsfrom 1982 through 1995 the num-
bers d Forest Service permittees dropped by about 25
percent in Arizonaand New Mexico, while the number
o animals authorized to graze dropped by 25 percentin
Arizona and 20 percent in New Mexico. However, the
waysin which thesefiguresrelateto thevarious different
grazingsystemsin useand theeffectsd thesesystemson
wildlifeand wildlife habitat are not well known. The ef-
fect o wild herbivore grazing in conjunction with cattle
grazing is also a topic that requires additional research.
Answering these questions requiresaconcerted program
o study focusing on the effects o different grazing sys-
temsonwildlifein matched habitat types (Saabet a. 1995).

In addition to studies focusing on the effects o cattle
grazing, moreinformation is needed on the effectsd ur-
banization and recreationon wildlifespeciesand habitat.
With urban populations projected to increase and recre-
ation demands projected to accelerate throughout the
United States (Boyle and Samson 1985; Anderson 1995;
Flather and Cordel 1995), the potential for considerable
negative effects from these activitiesis high. Studies de-
signed to assess the impacts d these types o activities
can assist planners to prepare growth models and recre-
ation development strategies that are theleast harmful to
species and habitat.

Though there are indeed many human activitiesoccur-
ring in the ponderosa pine forestsd the Southwest, this
review has examined those that have the greatest poten-
tial to affect bird speciesand their habitat. Thus, commer-
cia and personal-use wood harvest, livestock grazing,
recreation, and urbanization have been considered. Of
these, we have the greatest amount o research informa-
tion on theeffectsdf large-scal etimber harvesting on habi-
tat. Considerably more research is needed concerningthe
effects d different types d grazing systems and the ef-
fectsdf combined grazing and logging. Different types of
recreational activities and growing urbanization in the
region also require additional research. Studies d the ef-
fectsd these activitiesare crucial for planning future de-
velopmentsthat consider both human and wildlife needs.
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