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WHITE PAPER: SIGNIFICANCE OF THE WESTERN POPULATION(S)
OF THE CACTUS FERRUGINOUS PYGMY-OWL '
(December 2, 2003)

INTRODUCTION

This paper explores the significance of the cactus ferruginons pygmy-ow] distinet population
segment (DPS) ns listed under the Endangered Species Act 1o the taxon as a wholc. This is done
by a progressive agsessment of potential significance isaues starting with the significance of the
Asizona DPS to the Sonoran Desert Biome, then 1o the weatern population (WP), and finally to
the taton a3 a whole (See Table 1). New infonmation or information not wsed during the 1997
listing is bolded within the text of this document. Appendix 4 contains all literature cited in the
body of the paper aud in all appendices. '

The pwipose of the paper is to assist the FWS in addressing the 9° Circuit Court of Appeals
quling which found that the Fich and Wildlife Service (FWS) was “arbifrary and capricious™ in ifs
determination to list the Arizona portion of the subspecies® range as an endangered DPS,
Specifically, the 9" Cirenit found that the “significance” portion of the DPS determination was
insufficient. Both the District and Appeliate courts deferred to the FWS® IDPS policy and upheld
the Service’s finding of discreteness. (See Appendix 1. for a discussion of the DPS policy and
Appendix 2 for a discussion of discreteness which inctudes information that was not available
when the 1997 determination was made.) '

ANALYSIS OF SIGNIFICANCE OF THE ARIZONA DPS

1. Unusual or Unique Ecological Settine - Three quariers of the distribution of the pyemy-owl
. oceurs within tropical and sub-trepical biotic communities, including the eastemn papulation (EP)
-+ which ocoupies mesquite forest, riparian foreat, thorn forest, tropical deciditous forest, heavy
riparian forest, and arens more tropical in nature, including cypress groves (Cartron et al,
2000b, Proudfoot and Johnson 2000, Léopold 1950), and southern Sonora, Sinaloa, and
Nayarit where pyguiy-owls occur within the tropical Sinaloan thomscrub sud-Sinaloan deciduous _
forest community types and associated ripatian communities (Leopold 1950, Brown 1994,
Phillips and Comus 2000).

Only one quarter of the distribution, ineluding the Axtzona DFS, falls within desert biotic
‘communities. As a result, the biotie communities occupied by the Arizona DPS are unique for
the taxon. The Arizana DPS extends farther north in Jatitude than the semainder of the pygmy-
ow!l’s range. As aresult, conditions within the Atizona DPS tond t6 be cooler and drier. Climate
in the area ocoupied by the Arizona DPS is classified as arid to very arid, while those areas
outside of Arizona are typically wamer, moister, and of a tropical or sub-tropical climate,
Additionally, soil type differs and is domineted by regosols within the Atizona DPS. Tn cohtrast,
other ateas within the range of the pygmy-owl are primarily solonchak, vettisol, and xerosol soils .
. (ttp:/mexico chaunelnct/maps). Soil type often contributes fo the vegetation type that decurs =
-on.asite. A% expected, vegetation commumnities also differ. The Atizons DPS is found within e
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Soporan Desert serub or Sernidescrt Grassland biotic communities and associated riparisn and
yeroriparat communities (Cartron et al. 2000b, Proudfoot and Johnson 2000) (zec Fipure 2).

" Only in northexn Sonora does the ecological setting exhibit similar ecolopical conditions to
“the range of the Atizona DPS with regard to vegetation, climate, soils, etc. (Leapold 1950,

Brown 1994, Phillips and Comus 2000, hitp://mexico channel.net/maps). However, land
ada activitles in northern Sonora have created and continne to create an ecological setting
that js very different than that oecnpied by the Arizona DES. In Mexleo, millions of acres
of Sonoran Desert and fhornscrub are being converted o bufielprags (Pennisetum cilinyis)
which represents both a direct and an indirect logs of haliltat because of invagion into
adjacent areas and increased fire frequency and intensity (Burquez-Montijo ot al. 2002)
(sce Figure 3).

Buffelgrass occuxs i areas purposely converted froma native vegetation communities to
buffelgrass plantations, and it is also inyading into and becoming dominant in other areas
of native vegetntion. Clopversion is achieved by first clearing the native vegetation by
mechanical means, and then seeding with buffelgrass. The occnirence of buffelgrass is -
ghanging the ecology of these areas by increasing the frequency and {ntcnsity of fire, which
jn tara is regnlting in the conversion of patlve vegetation communities into savanna
gragslands. The consequent elimination of trees, shrubs, and columnar cactt from these
areas is a serious threat to the survival of the pygmy-owl, as these vegetation components
are pecessary fox roosting, nesting, proiection from predators, and thermal regulation.
Birds are most affected by loss of vegetation, especially of plait specios such as cactus that
areq bighly susceptible io fire. Cavity nesting obligates such as small owls, woodpeckers,
and purple marting suffer when saguros are lost to fire (Esque and Schwalbe 2002).

In Sonora, Mesico, 1.6 million ha of desert vegetation has been converted to bufllegrass
pasturé (about 10% of the state’s area)(Burguez-Montijo et al. 2002). Up to 1/3 of the
ctate’s area has been targeted for conversion to buifelgrass (Navarro 1988 in Wiltiams and
Barnch 2000). This acreage Is in addition t those areas that have alyo been cleared or '
converted for agriculinre and urhan development. Burguez and Yrizar {1997) state that
«(iiven the government subsidies to establish exotic ntroduced grasslands, to majptain
large cattle herds, and to support marginai cattle ranching, the desert and thormserub in
Somora will probably be replaced in the near term by ecosystems with significantly lower
species diversity and reduced stroctural complesity, vailesy conérol measures are '
implemented.” Such replacement is and will continue to affect pygmy-owl prey base and
habitat availability.

In Arizons, many of the areas suitable for buffelgrass are managed as FW3S wildlife
refuges, national monnments and parks, or occur o1 the Tohono O*vdham Nation, where

- purposeful conversions axc unlikely to occur, although non-native grass invasions have

ocetyred. These non-native grasses have incrensed the frequency and intensity of fires in

_ -i_;he Sonoran Desert serub of Arizona. Eiforty are undetrway i gome of thege arens 1o
restore areas vhgre‘exotic plant invagions have occurred. Thus, ecosystem conditions are
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less likely to be altered in Arizona, at Jeast with regard to the severity of ceological impacts
of vegetation commnunity conversion for livestock and agriculture that is cccurring in
Mexico. This resnits in an unusual ecologicai setting for the Arizona DPS when contrasted
with Mexieo. Qther impacts to the ecological settlng are ocenrring within the Arizona DPS

_ (primarily related to urbanization), but the large-scale, purposeful conversjon of native
vepetation commuanities to homogenous, insuitable Jandscapes is unlikely. Pygmy-owl
research efforts are ongoing with the objective of improved management and protection.
In the not-so-distant future, the Arizona DPS may represent tbe majority of pygary-owls
orcupying the Senoran Desert bioine, which is a unique ecological seiting for pygmy-owls,
(See Appendix 3 for a more detafled digsceussion on threais relnted to buffelgrass
conversion).

In summaty, the Arizona DPS occurs in arid desert biotic communities, which comprise
suly one guarter of the range of the species. Although pygmy-owls in northern Sonora also
vxist in these biotic communitics, much of the habitat there has or will be converted to
bufielgrass plantations, agricultural fields, and urban aveas. This large-scale loss of
Sonmoran Desert biome commnnities in northern Sonora places tile Arizona DPS in a auique
and unusual ecological setting.

2. Sienificant Gap in the Range of the Taxon - The range of the pygmy-owl is clearly divided

into western and eastern population segments of approximately the same size, based on
geographic and geretic separation (AOU 1957, Cariron et al. 2000a, Proudfoot and Johnson
2000, Proudfoot and Slack 2001) (ses Figure 1). Thus, the western population represeuts
apptoximately 50% of the range of the taxon. Within the WP, further phiysical separation of
the taxon ocenrs in central Sonora, Flesch (2003) indicated that low pygmy-owl abundance
in central Sonora was doe to a lack of suitable habitat. This Iack of pygmy-owl] habitat was
atiributed to low abundance of colurmar cacti (and the nesting cavities they provide) along
{he ecotone between desert serub and thornsernb vegetation communities, This ecotonal
separation is exacerbated by the conversion of native vegetation to agriculiural crops and

- buffelgrass pastures for lvestock grazing (Flesch 2003)(see Figore 4 and Fignre 5). Other
land uses alse contribuie to the separation. Completion of the Huites Dam on the Rio
Fuerte, Simaloa, in 1995, flonded 23,000 acres of tropical deciduous forest and facilitated a
more ¢than doubling of sgriculiure zcreage fn the Rio Fuerie Valley of northern Sinalea (see
Figure 6).

The area north of this separation, incloding the Arizona DPS, xccounts for approximately
" 50% of the WP and, therefore, approximately 25% of the range of the taxon. Loss of the

Arizona population at the northern end of this WP separation would create a gap in the rangs of
{he taxon under the definition upheld by the 9 Circuit (“We defer to the FWS” interpretation of a
“gap at the end of the fenee” because it is not plainly erroneous. Even the loss of a peripheral
population, however small, would cteate an cmpty gsogmphlc space in the range of the
taxon.”(9th Cirenit Opinion - CV 00-0503 SEB).  This gap is important to the taxon as & whole.

' The historical range of the pyeny-owl in Arizona extended north of Phoenix to the New River
aren (Mcrgsqn 1998}. Therefore, the loss of the Arizona population wonld represent the loss

3
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of approximately 15% of the historical range of the western population segment. However,

it represents 50% - 60% of the historical range of the pygmy-owl within the Sonoran
Degcrt biome. This percentage is meaningful when looking at the range of the taxon
because it represents a major portion of the historical range from the perspecnves of both
geography (size of the area and percentage of occupancy within the unique Sonoran Desert
biome ecological seiting) (see Figure 2) and population (a peripheral population’s
contribution io genetic diversity of the species).

A gap in the historical and current range. of the pygmy-owl, which would be created by the loss of
the Arizona DPS, is consequential to the taxon becmuse it could reduce tho genetic variability of
the taxon. Given the genetic and gengraphic separation between tho EP and the WP (Figure 1)
and the ecofonal and habitat division of the WP (Figure 4, Figure 5, and Figure 6), the Arizona
DPS could representa an important source of penetic diversity within the range of the taxon.
Genetic divergence tends to oceur at lhe periphery of a species” range (Lesica and Allendorf
1995). This genetic divergence allows adaptation of the species as a whole in the face of
environmental change. Loss of genetic diversity translates into a loss of fitness (reproductive
success) for the species (Meffe and Carroll 1997).

The peripheral nature of the Arizona DPS increases the potential for the population to diverge
frosn populations in Sonora and Sinaloa. Although there iz not a marked genetic difference
between the Arizona DPS and the rest of the WP, as a poripheral population, the loss of the
Avizona DPS could likely be meantngfinl with i'egard to genetic divergence. Becanse peripheral
populations are often isolated from core populations, peripheral populations may become
genetically distinet becanse of genetic drift and divergent natural selection (Lesica and Allendorf
1995). Hence, protection and management of paripheral populations may be importaut 1o the

- sutvival and evolution of stsmcs Maintaining genetic diversity within the ‘WP and the taxon as
i whole will be more jmportant in the face of documented land use changes in Mexico (Burquez
and Yrizar 1997). Resistance to environmenta] change and genetic distinction often allow
‘peripheral populations to persist wheo. core populations are extirpated (Chanmell and Lomoline
20004, 2000D, Lomolino and Chanuell 1995). In the face of changing environmental oonditions,
what constitutes a peripheral population today could be the centor of the species’ range in the
fotore (Nielsen et al. 2001), With the widespread impacts to native vegetation in Mexico, thig
may hold trie for the Arizona DPS. Peripheral populations survive more frequently than do corc
populations when. species undergo dramatic reductions in theit range (>75%; Charmell and
Lamolino 2000a), again an important issue when congideting land use activities in Mexico.

I summary, the loss of the Arizona populahon would represent a gap in the range of the taxon
and could represent the loss of genetic variabjlity for the taxon as & whole. Prondfoot and Slack
(2001) present the most current and extensive work on the genetics of the pygmy-owl. They
found that there weve distinet differences between the Arizona and Texas populations of the
pygmy-owl, Their work also showed genetic differences between the eastern and western
Mexico populations. The bimodal distribution of pygmy-owls in central Sonora documented by
Flesch (2003) indicates a physical barrier which could be resulting in further genctic isolation,
'I'he A;uzona populatmn Icpnase.nts ap enpheral j)OpulEl.tan, the Joss of w]nch could result in the



03/L1/D5 12:20 FAX o : ~ [@ooe

reduciion of genetic variability, which in tumm would reduce the species ability to adapt to
changing cnvironmental conditions and increase the likelihood of extinction,
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Figure 1. Cactuy ferruginous pygmy-owl distribution in Mexico and the United States
(Cartron et al. 2000a). Note that more recent gemetic information indieaies that the
western population only includes Arizona, Sonora, and Sinaloa, and that the eastern
popnlation extends further along the Adlantic stope to central Panama (Proundfoot and.

Slack 2001).



Figure 2. Vegetation communities in southern Arizona and northwesicrn Arizona, The

red line shows the historical range of the pygmy-owl in Arizona. The Sonoran Desert scrub
and semidesert grassiand commnnities are shown in orange and yellow, respectively.



Figure 3. Nermalized vegetation index image for northwestern Mexico-souitiwestern USA
showing the approximate range of distribution of buffelgrass (inside solid ling), the areas
where bulfelgrass forms extensive stands replaciug the Sonoran Desert serub (shaded
area), and the major irrigation districts where complete ecosystem conversion has occurred

 (inside dotted line). Backgronnd image from Arizona Regional Image Archive, (Birquez-
Montijo et al, 2002), '
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Figure 4, Distribution and abundance (number detected/transect) of ferruginous pygmy.
owls in Sonora, Mexico (2000-01). (Flesch 2003) '
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 Figure 5. Relative abundance (number of ma]cs/stntimil) of l{errll i i
' ' ) _ ginous pygmy-owls varied
with latitude across Sonora, Mexico 2000-01 (from Flesch 2003). _
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Figure 6. Aerinl plhiotograph of morthwestern Mexico.
(Hitp://www.conabio.gob.mx/informacion/geo_espano loctos/imagenmeclia_febrern2002.ht
mi) México: Imagen desde el espacio Comislén Nacionsl para el Conocimiento y Uso deIa
Biodiversidad Mosnico 2602 de imAgenes Modis sin nuljes del satélite Terra, bandas 1,4,3
(BGB), resolucién espacial 250 metros, sobre un medels digital de terreno.
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Appendix 1. THE DPS POLICY (61 FR 4722 - 4725) '
. - ! '
Discreteness: A population segment of a vertebrate species may be considered discrete if it
. satisfies either one of the following conditions; :
: o ' _ _ |

- 1. 1t ia markedly sepérarad ﬁom'uthér populatious ;Df the samc laxon as a consequence of
physical, physiological, ecological, or behavioral factors. Quantitative measures of
genetic or morphological discontinnity may provi(ie evidence of this separation,

2. 1tis delimited by international governmental b(:l;umdal'ias within which differences in
control of exploitation, management of babitat, conservation status, or regulatory
ntechanisms exist that are signifieant in light of section 4(2)(1)(D) of the Act.

Significance: If a population segment is considered discrete under one or more of the abave
conditions, ifs biological snd ecological significance will then be consideted ig light of
Congressional guidayce, In camying out this examination, the FWS considers available scientific
evidence of the discrete population sogment’s importance LJ the taxon to which it belongs. This
consideration may include, but is not limited to, the fullowing;:

1. Persistence of the discrete population segment in ari ecological setting unusual or
unique for the taxo, C i

2. Evidence that loss of the discrete population seJment would, result in a significant gap
in the range of & taxon, " .

3. Evidence that the discrete popnlation segment répresents the only surviving natural
occurrence of a taxon that may be more abundant e{sewherga as an introdvced population
outside itz historic range, or

i

4. Tvidence that the discrete population segment di:ffarﬂ markedly from other populations
of the species in its gepetic characteristics, : : :

i

s




WI/Lliun . 12138 KA ) ) ‘ @_.

Appendix 2. Discretenessof the Arizopa DPS

Intemational Boundary - In their Augusl 9, 2003 opinion, the court found that the Fwg’
detegmination that pyEmy-owls were “extretnely limited in distribution” in Arizong, but existed

- In greater numbers in northwestem Memco_ (L1sting'l_1ule, 62 Fed. Reg. At 10,740), was an
adequate axercise of agency expertise. Thulg, the court held thnt_ the FWS’ use of the

Since the 1997 listing, additivnal information is available that would apply to a
determination of diseretensss, The differonce in conservation statug has been further
docomented, Extensive pygmy-owl surveys conducted in 2009 and 2001 in Sonora, Mexeo
(Flesch 2003) apa ODgoing surveys in Arizonan (Abbate et al. 1999, 2000 have documented
relatively high numebers of Pygmy-owls in Sonora and relatively few in Arizons, Baged on
this new information, the argament for discreteness baged on differences in conservatign
siatus is stronger today thay it wag in 1997,

Informatlon related to the othier diffévences neroms the internationa] bonindm—y are also

differences ecenr in pygmy-owl habjtat nanngement. Management that woulq support or
maintain pygmy-owl habitat in Mexico is absent. In fact, the Mexican government
prometes and supports the conversion of PYemy-owl habitat to agriculiural nges and
buffelgrass for livestock prazing. Areay previonsly set aside for conservation have been
opened to resource extraction and arban development (Burguez and Martinez Yrizar
1997). Tm Arizona, RYgmy-owla ocenpy arens that are FWS Wildlife Refuges and Natipgal
Park Service lands where resource couservation is the primary objective, Pyzmy-ow)
habitat ocenrriug on Buyesy of Land Management or Forest Service Iands iy managed
under a multiple-use mandate, im contrast tv the sin gle-nse management provalent in
Mexico, Loeal Arizona xaunieipalities have natjve Plant protection ordinances which
directly bonefit pygmy-uiyl habitat. - : . :

Differences in regukation nerogs Iniernatipnal boundaries ¢an algp be nsed to define
discreteness. The Bygmy-owl does not recejve regnlatory protection nnder Moxico’s
endangered, threstencd, and special statny Species doenment (NORMA 2001). In Arinona,
iire pypiny-owl recelves Hmitcit Federal regulaiory protection under fhe Migratory Bird
Treaty Avt and State regulatory protection npder State wildlife Iaws (ARS Titte 17).

The wostetn population of PYEmY-owls, including the Arizona DPS, is clearly discrete fiom (he
easiem population. Tn the liternfure, the Pygmy-owl was divided into two geographically distinct
populations (AOU 195 7). The enstern population (Texas, Tamaulipys, Nuevo Leon, and
Veraeruz) wag separited from the western population (Arizona, Sonora, Sinalog, and Naymit) by

the mowntaing aud highlands of the Siorra Madte Oceidenal and Oricital and the Mexican.




populations, the westetn population (WP) occurring in Arizona, Sonora, and Sinaloa and the
eastern population (EP) occurring in Chiapas, Jalisco, Michoacan, Nayarit, Oaxaca, Tabasco,
Tamaulipas, Texas, Veracruz, and Yneatan (Proudfeot sud Slack 2891). While some unifying
characteristics can be found in areas occupied by the two populations, overall ecological
conditions are different. The EP occupies more humid, forested vegetation communities, The
WP occurs in drier, more desert-like conditions and vegetation communities, Morphological
differences also ocour between the EP and WP. Pygmy-owls from the EP tend to be more rufous
in their coloration and are darker and more richly colored. WP pygmy-owls tend to be paler and
more gray (Ridgeway 1914, van Rossem 1937, AQU 1957, Phillips et. al. 1966, Proudfoot and. -
Johuson 2000) ' ' ’

— -

17,
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Appendix 3: Effects of buffe}grass n eactus ferrupinous pygmy-owl habitat in Northwesl
Mexieo and Arizom:t : _ :
Buffelgrass is one of many invasive plant and animal species that are an increasing threat to a
variety of species and cormmutitics in the Southwest (Minckley and Deacon 1991; Rosen et.al,
1994, Bahre 1995, Stromberg and Chew 1997). The effscts of buffiegrsss on patural
environments are most apparerjt in Sonoran Desert sorub, Sinaloan thornserub, apd tropical
deciduous forests in Sonora; hc}wcvcr, the species is spreading rapidly in the Sonoran Desert of
Arizona, as well. Biological ﬁ%'vasions, such as that of buffelgrass, are now rated among the top
ten threats to the integrity of Senoran Desert ecosystems (Nabhau 2000). Biological invasions
are second only to land-use chinges in cansing species extinctions (D” Antonio and Vitousek
1952). Desert habitats are descyibed as being relatively “open’” to colomization (by exotics)
compared with grasslands and woodlands hecause ground cover is so sparse (Bsque and
Schwalbe 2002). Buffelgrass decurs in arcas pirposely converted from native vegetation
communities to buffelgrass plahtations, and it is also invading into and becomning dominant in
other areas of native vegetatiorl. Its ocourrence is changing the ceology of these areas by
increasing the frequency and irjtensity of fire, which in tum is resulting in the conversion of
native vegetation communities info savamma grasslands, The consequent elimination of trees,
shrubs, and colummnar cacti froth these areas is a serious threat to the sirvival of the pyemy-owl,
as those vegetation corponents are necessary for roosting, nesting, proteetion ftom predators,
and therma) regulation.

Effects of buffolgrass pasturs Cbnversion on rogional and global biogeochemical cycles and
climate arc widely recognized (Gash et al. 1996, Honghton et at. 1996). Encroachment of
African gtasses into native savanna, forest edges, and grasslands in many instances has altered
fire regimes and produced significant changes in the flow of energy, outrients, and water through
these ecosystems. Direet effoets of Afticari grasses on ecosystem processes are likely to be subile
compared to disturbance and la!ud clearing that often procedes their invasion, Neveriheless,
African grasses may contributeidirectly 1o changes in ecosystern processes (Williamg and Baruch
2000), y i ' |

In Sonora, the Mexican, guvcmlinent has subsidized the clearing of native vegetation and seeding
of buffelgrass since the 1960s (Van Devender and Dimmit 2000) wnder the classification “tangs
improvement™, to increase ]ivzﬁrtock stocking rates. Approximaiely one-third of Sotora is
suitable for conversion into buffelgrass (Ibarra et al, 1995). Conversions occur as a result of state
and federal subsidies, which are matched by caitle ownets at botween 30 and 60 percent of the
cost (as free bulldozer services, fiel, salaries, seed, etc (Burguez-Montijo et al. 2002),

The area already deliberately converted to buffelgrass in Sonora has been estimated at up to 1.6
- million heotares (4 million aore$) (sbout 10 percent of the state’s area} (Burquez-Montijo et al,
- 2002), incInding approximately(2 million acrcs below 2,900 feet elevation (Yetman and Burquez
. 1994). Van Devender and Diminit (2000) estitnate that in ceniral Sonora, more than 190,000
- hettares (470,000 acrey) hiyve bren clearod to plant buffelgriss. An additionsl 6 million hectares
- (1/3 of the state’s area) has_beeﬂ targeted for conversjon to buffelgrass (Navarro 1988; in R
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Williams and Banuch 2000). j}ixtenaive habitat conversions are also occurting in thornscrub and
tropical deciduous forest cominunities, Bulfelgrass plantations are now in abundance from
Navajos to Alamos, Sonora, where vast tracts of thornserub and tropical deciduous foreat have
been cut by hand or smashed by bulldozers, and then replaced with what appears o be an African
savannah (Bowden 1993). i , . s ‘ : - '

- There is some evidence that, Rer acveral years in buffelprass production, soil nutrionts become
exhausted and buffelgrass begins to die. Ranchers that can afford to, bum the remaining plans,
deep plow to bring mutrients tq the surface, and they replant at great expense (Yetman and
Burquez 1994). In some area , nalive species, such as boat-thom acacia (dcacia cochliacantha),

succession back to a native foriest type, but buffelgrass is frequently burned intentionally, or
wildfires ocour, which destroy] 20y young reacia or other native tress, Most plant species of
thomnserub and tropical deciduons forost comumunitiey are not adapted to fire, wherens bufflegrass
dppears 1o thrive in a regime o frequent firc. In areas planted extensively with bufilegrass,
Mexicans belicve the climate | Lecoming hotter and drier, During drought, bufflegrass dies
back and the soil erodes leaving vast areas of dust bowls in which neither people nor wildlifs can
prosper (Yetman and Burguez 1994),

In addition to conversion of na!tive vepetation to buﬁ'elgrass_plautaﬁons, buffelgrass is also
invading extensive areas in both Mexico and the United States (Cox 1988; Thatra et al, 1995),
and it is considered fully n’aturblized in most of Sonora and southerm Arizona, (Rutman and

detersmined that it has invaded mote than two-thirds of Sonora, northen Sinaloa, some areas in
the central peninsula of Baja C:ajifmnia and southorn Arizona, In southern Sonora, buffelgrass
has been planted in clearngs int tropieal deciduous forest but appatently does not invade
undisturbed shady forests; hoviever, using fire management, buffelgrass can be maintained
indefinitely (Van Devender ang Dimmit 2000). Burquez-Montijo et al. (2002) state that
“Ibjuffelgrass is dispersing mpldly, naturalizing over an extensive area covering most of the
continental Sonoran Desert an expanding into thornserul and the peninsular Sonoran Desert,”

elevations from approximately |5 to B30 metery (20 to 2720 feof) above sea level and where
annual precipitation ranges fromn 20 to 119 centimeters (8 to 47 inches) (Cox, 198 8). Buffelgrass
in North America Bpreads where anmal precipitation ranges fiom 33 to 55 centimetors (13 to 22
inches) (Ibarra et al, 1995), :

disturhed areas below 2,900 fest. In Pima County bufflegrass 15 one of the most invagive
- problematic plant species, wheils it £rows in vacan( lots, roadsides, and areas adjacent to _

- condsidos from which the gras as inyaded portions of Saguaro Nationa] Monument, Orpan Pipe B
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Cactus National Monument, Tudson Mountain Park, the Tohono Oodhb am Nation, and lower
elevationd of the Coronado Natignal Forest, Bufflegrass has not been planted in these areas, it is
ar tnvasive weed, A volunteer ¢ffort has been organized by the Arizona Sonora Descrt Musenm
to eradicate bufflegrass, from the) Tucson Mountaina. The effort has logged hundreds of volunteer
hours. Organ Pipe Cactus Natiopal Momunent also has an active eradication program.

Farther north in Maricopa Counly, bufflegrass is common along trails and in disturbed areas in
city and county mountain parks in and near Phoenix. Along Interstate 8 in southwestern Arizona,
we have documented bufllcgrasy as a common roadside weed from Gila Bend west to Datcland,
eud uncommonty as far west as Yuma. At Kofa National Wildlife Refuge in western Arizona,
we have observed a colony of thesc plants at Big Eye Wash in the Castle Dome Mountains. In
western Arizona, where annual frecipitation is often less than 7 inches, buffelgrass is uncommon
or localized as a roadside weed dr in drainapes, such as Bi g Bye Wash. However, drainages,
which are most at risk in regard to bufflegrass invasion, support the most diverse plant and
agimal communities in the deserts of western Arizona.

Of particular concern is the introlinction. of fire into Sonoran Desert scrib communities invaded
by buffelgrass. Sonoran Desert serub is not adapted to fire; native grasses do not ptovide ihe fine
fuels necessary to camy a fire. Rlecent introduction and spread of nongative anmual plants, such

- as cheatprass (Bromus sp.), Moditerranean grass (Sehisniug barbatus), and Sahara mustard
(Brassica tournefort)); as well ak the perennial buffelprass, increase fire frequency and intensity
in desert serub communities (Minnich 1994), When nonpative annual plants cure, or duing dry
periods when buffelgrase dries ont, these nonnative plants can form continuous-stands of fine
fusclg that carry fire. These fine fusls have resulted in increased fire frequency in desert serub
(Rogers and Steele 1980, Schmi_:?t and Rogers 1988, Minwich 1994). Many desert trees, shrubs,
and cacti, including saguaros, ar¢ poarly adapted to fire and cannot withstand buffelgrass fires;
those that survive a fire gencrally still suffer severs damage and are eliminated in subsequent
fires (Burquez-Meoaiijo ct al. ?.0(112)- Esque ef al. (2000) reported mortality of adult SAgNATOS In -
excess of 20 percent after a fire in desert scrub at Sagusro Nationa) Park. In arcas where
naturalized stands of buffelgrass jare becoming dominant, tatural fire cycles begin within a few
years following colonization, which enlarges the affected aren by climinating the desert and
thornserub species and providing new seed sources (Burquez-Montijo et al 2002). The
introduction of bufftlgrass into fire-intolerant subtropical and tropical communities results in a
permanent corversion to a buffelgrass savanna with reduced plant cover and diversity (Van
Devender and Dimuit 2000), containing stands of nonnative weeds and the relatively few native
desert serub species (e.g, Encelia farinosa, Simmondsia california, and Acacia greggii) that aye
tolerant of fire. Once established)| alien grasses, such as buffelprass, suppress the regeneration of
key desert species by sstting in motion a grass/fire cycle by providing the fine firel necessary to
the initiation and propagation of fire (D’ Antonio and Vitousek 1992), Alien grasses recover
mare rapidly thun native specics following such fires and cause a firrther increase in
susceptibility to fire (D"An.tonio{nd Vilousek 1992), Theoretically, if subsequent fires were
prevented, it might take as long ds twenty years for the total plant density to xecover, and nuch

- longer for plant species compostiion to recover (Bsque and Schwalbe 2002).
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The conversion of native vegetation to buffelgrass savanmas constitutes a serious threat to
Pygmy-owls by eliminating or stippressing regeneration of large cohumnar cacti in northern and
central Sonora, cspecially fu arcas where saguarog are already uncommon (Flesch 2003).
Buffelgrass areas have significantly lower species diversity and reduced structural complexity
than the native desert sorub. Pyimy-owls were found in or adjacent to buffelgrass clearings that
formed a mosaic of artificial savannah and native vegetation (Flesch 2003). However, thesc
areas may be only temparary in hature, as fre intens ty and frequency associated with buffelgrass
continue to eliminate the native vepetation, The conversion of native vegetation to buffelgrass
and the associated direct and indirect effects on habitat are an ongoing significant threat to
pygmy-owls in Mexito (Flesch 2003). Survey data indicate that pygimy-owls are patchily
distributed in Sonors, Mexico (Flesch 2003). Thus, impacts from habitat conversion can affect
sigificant nunibers of pygnty-oWwla even if the geographic area converted is not large.

2 -
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