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COMMENTS ON THE LOWER SONORAN & SONORAN DESERT NATIONAL MONUMENT 
DRAFf RESOURCE MANAGEMENT PLAN & 

DRAFf ENVIRONMENTAL IMPACT STATEMENT 

Dear Ms. Garber, 

The following comments on the Lower Sonoran and Sonoran Desert National Monument Draft 
Resource Management Plan and Draft Environmental Impact Statement (DRMP/DEIS) are submitted 
on behalf of Western Watersheds Project and our staff and members who care deeply about the 
management of these public lands. As you are certainly aware, Western Watersheds Project has a long
standing interest in the management of the national monument and the public lands in the field office. 
We have demonstrated that interest through public participation, visitation, documentation, and 
litigation in order to influence the Bureau of Land Management to take proactive and remedial 
measures to protect the unique natural areas, wildlife habitats, and biodiversity of these lands. 

SONORAN DESERT NATIONAL MONUMENT 

I. INTRODUCTION 

The Sonoran Desert National Monument (SDNM) was set aside by Presidential Proclamation 
over ten years ago in order to protect the unique Sonoran Desert and the "spectacular diversity of plant 
and animal species" of these public lands. Proclamation 7397, 66 FR 7354 (January 17, 2001 ). The 
Proclamation highlighted the magnificent, untrammeled landscapes, excellent habitats, and biological 
diversity found on the 496,377 acres of monument lands. ld. 

The Proclamation focused on the rich diversity of vegetation in the Sand Tank Mountains and 
attributed it to the absence of livestock in this area. ld. It said, "To extend the extraordinary diversity 
and overall ecological health of the Sand Tank Mountains area, land adjacent and with biological 
resources similar to the area withdrawn for military purpose should be subject to a similar 
management regime to the fullest extent possible." Id ., Emphasis added. 

The Proclamation then extended full protection from the deleterious impacts of livestock 
grazing to monument lands south of Interstate 8 at the expiration of the then-current permits. Id. The 
Proclamation also required the BLM to complete a "Compatibility Determination" to ascertain whether 
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rn easured utilization on some of the allotments, once, never disclosed the actual use of the allotments 
as it related to the data that were collected, ignored scientific reviews pointing out flaws in the 
analysis, and then determined that status quo grazing was acceptable in 96 percent of the lands of the 
m<>nument. This is unscientific, unsupportable, and contrary to laws and policies that are supposed to 
protect public lands- and national monuments- from the harms of livestock grazing. 

The findings of the DRMP/DEIS and the grazing compatibility determination are further 
evidence that, rather than take a "hard look" and make a hard decision, the agency is doing just enough 
to be able to legitimize its politically-motivated decision to continue the unnecessary exploitation of 
these public lands by the livestock industry. Indeed, the BLM admits this bias in the DRMP/DEIS 
when it states that the desired future conditions for the Monument is to, "Manage livestock grazing to 
provide forage for multiple uses while maintaining healthy ecosystems and protecting the Monument's 
biological and cultural resources." DRMP/DEIS at 1095. This is not a Desired Future Condition 
derived with a primary goal of conservation; the inclusion of"multiple uses" is a dead giveaway that 
BLM is operating under the wrong model for how human use of national monuments is supposed to be 
managed. 

FLPMA contains an exception to this overarching prescription for BLM lands: Multiple-use 
management applies, except " ... where a tract of such public land has been dedicated to specific uses 
according to any other provisions oflaw it shall be managed in accordance with such law" (FLPMA, as 
amended, Public Law No. 94-579, Tide III, Sec. 302(a)). The BLM has interpreted this exemption thusly: 

"That means in some places, conservation may be elevated over development or production if 
a law identifies conservation as the primary use for which the land is designated. On the 
protection end of the multiple-use spectrum, NLCS areas are designated by act of Congress or 
presidential proclamation (in accordance with the 1906 Antiquities Act) to conserve, protect, 
and restore specified natural and cultural values" and on lands within the NLCS, the BLM 
intends to, "Limit discretionary uses to those compatible with conservation, protection, 
and restoration of the values for which NLCS lands were designated," and in order to do 
this, BLM will "Use the best available science to conduct capacity studies, establish 
specific, measurable, attainable, relevant and time-specific (SMART) objectives, and 
develop monitoring plans for compatible uses to ensure the NLCS values are protected, 
consistent with the designation legislation or presidential proclamation." 15-Year Strategy 
for the NLCS at 10.4 

This clarity of vision for the NLCS lands should have extended to the SDNM. It did not. 
Instead, the BLM maintains its focus on deleterious multiple uses. This fails the purposes of the 
Presidential Proclamation, the National Environmental Policy Act (NEPA), the Federal Lands Policy 
and Management Act (FLPMA), other federal laws and policies, and the public trust. 

II. COMPATIBILITY DETERMINATION ON THE SDNM 

The BLM determination of compatibility for grazing on the SDNM is fundamentally flawed on 
three levels. First, it contradicts the preponderance of scientific evidence that shows incompatibility. 

4 

http://www. him. gov/pgdata/etc/medial ib/blm/wo/Communications _Directorate/public_ affairs/news _release_ attachments. P 
ar.I6615 .File.tmp/NLCS_Strategy.pdf 
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Second, instead of accepting the evidence, it relies on an inappropriate tool, the Land Health 
Evaluation to override scientific conclusions. And finally, it then misuses the Land Health Evaluation 
process by relaxing established standards and selectively omitting data. 

The SDNM's establishing proclamation stipulated, "Grazing on federal lands north of Interstate 
8 shall be allowed to continue only to the extent that the Bureau of Land Management determines that 
grazing is compatible with the paramount purpose of protecting the objects identified in [the] 
proclamation." Emphasis added. This establishes a high threshold, but does not specify a process for 
evaluation. To make this determination, as noted above, the BLM hired outside researchers to help 
them complete the science that would inform the decision. 

The BLM first identified "monument objects," then conducted a literature review, performed an 
analysis of effects of grazing on archeological and historical monument objects5

, drafted a 
compatibility determination, and set a range of alternatives. DRMP/DEIS at 1042-1043. Because 
grazing could not continue on lands with impacts harmful to monument objects, the range of 
alternatives considered in the DRMP/DEIS is predicated on the basis of the Grazing Compatibility 
Analysis. 

BLM's list of"monument objects" was derived from the Proclamation, and the literature 
review closely followed the narrative description in that document. The reviewed literature clearly 
showed that livestock grazing damages some of the objects identified in the Proclamation. These 
include: 

I) A functioning desert ecosystem, which is severely degraded around livestock watering 
sources and other concentration points; 

2) The saguaro cactus forest, where livestock activities damage the recruitment of young 
saguaros through direct trampling and by reduction of other plants that provide 
necessary shelter from climatic extremes during their early years; 

3) Diversity of plant and animal species, where livestock grazing affects the composition 
of annual plant species; 

4) Wildlife, where livestock grazing excludes desert bighorn sheep from using otherwise 
suitable habitat; and 

5) Archaeological and historic sites, where livestock trampling breaks artifacts, displaces 
artifacts and thus destroys the context necessary for understanding them, and causes 
erosion which obscures or destroys trails and other features, such as the Anza trail, the 
Mormon Battalion trail, and the Butterfield Overland Stage Route. DRMP/DEIS at 
1047- 1053. 

A variety of studies in the available scientific literature, as cited in the Draft RMP/EIS, clearly 
documented the incompatibility of livestock grazing with protecting several of the objects identified 
for protection in the monument. This should be sufficient evidence for a decision unless there is strong 
new scientific evidence that directly addresses and refutes every aspect of known incompatibility. 

The DRMP/DEIS's summary of the literature review is woefully incomplete, and is also too 
dismissive of the impacts of livestock grazing that the literature explains. BLM seems to think that the 
fact that there aren't site-specific and regime-specific studies of livestock grazing to biological and 

5 We note that the preferred alternative is not as protective as Alternative D and still allows livestock to trample, accelerate 
erosion, and degrade site integrity on nearly 157,000 acres. DRMP/DEIS at 410, 432. 
Western Watersheds Project's comments on the LSFO-SDNM DRMP/DEIS 4 
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cultural resources on the SDNM that it can't rely on the literature to inform a precautionary principle. 
Tile agency says, "The lack of quantification of the intensity, frequency, and timing oflivestock 
grazing makes it difficult to ascertain the levels of livestock grazing that are causing the effects." Ibid. 

The agency used the lack of site-specificity and lack of quantification to dismiss the relevance 
of" these studies to the conditions on the SDNM, and yet, the DRMP/DEIS itself contains very little 
in :formation about the intensity, frequency, and timing of livestock grazing on the SDNM. Very little 
utilization data (intensity) data are provided, no allotment-specific actual use data are included, and 
there are no data included that even begin to relate to the timing oflivestock use. Instead of seeing 
these same "flaws" in its own analysis, the agency used incomplete, inconsistent, and largely 
qualitative data from preferentially selected key areas to dismiss peer-reviewed, quantitative science. 
Wbereas the literature review concludes that livestock grazing has an overall deleterious impact on 
monument objects in studies designed specifically to measure this (rather than the general LHE 
standards BLM relies on), BLM simply ignored these findings. This move alone, to ignore the general 
kn<>wledge about and best available science on livestock grazing in the Sonoran Desert, suggests the 
agency had an agenda to fulfill. 

The next stage of BLM's Compatibility Determination was based on a Land Health Evaluation 
(LHE). BLM did not conduct focused scientific studies designed to address every aspect of known 
incompatibility. Rather, the BLM chose to evaluate the protection of these monument objects in 
context of a functioning ecosystem was considered in the development of"indicators." These 
indicators functioned as proxies in order to use data and methods BLM already had rather than develop 
new ways of measuring object-specific impacts oflivestock grazing as enumerated by the literature 
review. BLM's indicators wholly rely on the Arizona Standards for Rangeland Health and Guidelines 
for Grazing Administration. DRMP/DEIS at I 060- I 066. 

Instead, BLM relied upon its Land Health Evaluation process, "to gauge whether the Arizona 
Standards for Rangeland Health are being met on the Monument." DRMP/DEIS at I052, et seq .. Those 
standards are intended to determine levels of soil erosion and the provision of food and cover for 
wildlife and livestock, along with a riparian-wetland standard that does not apply to the SDNM. Those 
standards do not address grazing compatibility with the identified objects on the Monument, and do not 
address the aspects of incompatibility that are known from the scientific literature. It is therefore 
incomprehensible that the results of a Land Health Evaluation could serve to override the 
preponderance of scientific evidence that shows incompatibility. 

The flaws of the LHE are myriad and outlined in more detail below. In brief, the LHE used 
relatively few plots for each allotment and within each ecological site to make wide generalizations 
about the compatibility of grazing with monument object protection throughout each allotment. It uses 
these vegetation data (which are often not even complete data sets) to then determine whether or not 
meeting the Land Health Standards is affecting monument objects, including wildlife. DRMP/DEIS at 
I 060-I 066. The LHE was not used objectively and was not scientific. Vegetation data collected by 
BLM were from subjectively placed plots, explicitly not in areas of high disturbance by livestock. 
DRMP/DEIS at I 054. A scientific study would have used randomly-placed plots, or would include a 
study design that explicitly incorporated and reported the variability of the landscape, such as a 
stratified random design. 

Western Watersheds Project's comments on the LSFO-SDNM DRMP/DEJS 
November 20 II 
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The LHE process did incorporate a data set collected in a more scientific way by Pacific 
Biodiversity Institute, but did so in a biased fashion.6 One PBI study was designed to explicitly address 
the impact of livestock watering sources, by collecting data along linear transects around a number of 
water sources. For each water source, PBI sampled four or more plots, including a plot within the 
disturbance area, the second at 50 meters from the disturbance, the third at I 00 meters, a fourth at 500 
meters, and in some cases additional plots at additional 500 meter intervals. The LHE process used 
only data from plots that were I ,000 meters or farther from disturbance sites. DRMP/DEIS at II 07. 
BLM used data from 48 plots measured by PBI, out of320 plots for which PBI gathered a full set of 
quantitative data. This eliminated data from 272 plots that could have better characterized the 
landscape condition. It eliminates a large portion of the SDNM from evaluation. PBT estimated that 
more than 4,700 acres of the SDNM were within "high-density cow trail areas." Morrison, et at. 2003. 
More importantly, BLM specifically excluded data that specifically addressed the question of livestock 
compatibility with a functioning desert ecosystem. 

Using the LHE to determine whether livestock grazing is compatible with the protection of 
monument objects such as desert tortoise, gray fox, or red-backed whiptaillizards is insufficient, 
unscientific, and contrary to law. BLM claims that the evaluation of vegetation communities addresses 
suitable habitat for these species. DRMP/DEIS at 1066. This methodology is insufficient to measure 
direct impacts to Sonoran desert tortoise from livestock including crushing and trampling, impacts that 
the BLM should be well aware of. Hall, et at. 2005, at 8.1 0. Nothing in the DRMP/DEIS evaluates this 
impact or otherwise determines that having cows crush tortoises is compatible with the protection of 
this monument object. (More on desert tortoise, below.) Other impacts to small mammals and ground
dwelling creatures were also not considered, such as impacts to dens, burrows, or on predation 
behavior. Because BLM doesn't even identify which data sets in the LHE are relevant to many of the 
species found on the SDNM, the analysis and disclosure is insufficient under NEP A. 

Using the LHE to evaluate the impacts oflivestock grazing on birds is also insufficient, 
particularly where the data are incomplete. As noted below, many of the study plots failed to evaluate 
vegetation composition and only reported on cover. This incomplete data was considered by BLM as 
sufficient to determine whether Land Health Standards were being achieved, which in tum is used to 
claim there are no harms to monument objects including birds. Vegetation composition has an impact 
on which species of birds will be abundant in a given area. Hall, et at. 2005 at 8. I 4. The BLM does not 
evaluate this in the Compatibility Determination and nothing in the DRMP/DEIS evaluates the specific 
vegetation composition impacts of grazing on these monument objects. 

Using the LHE to determine the impacts oflivestock grazing on raptors is likewise insufficient 
because raptors rely on prey communities that differ compositionally in response to grazing. Hall, et al. 
2005 at 8.16. BLM did not identify the prey communities ofthe SDNM and did not assess grazing 
impacts on these species, which makes the claims regarding raptors unsupportable. Moreover, raptors 
like elf owls and western screech owls (specific monument objects) are impacted by range 
infrastructure, including fencing, something utterly ignored in the Compatibility Determination and in 
the LHE.7 The DRMP/DEIS does not enumerate the miles of fencing or other range developments that 
affect these species and the Compatibility Determination ignores these impacts in its conclusion. 

6 BLM did not use most ofPBI's research in the LHE, despite having specifically contracted this research to answer 
questions ofSDNM management. 
7 See USFWS 2001. Biological opinion: Livestock grazing on the Conley and Beloat allotments. (Attached electronically.) 
This document describes mitigation measures for pygmy owl that aren't incorporated into the DRMP/DEIS. Pygmy owl is 
no longer a federally-protected species under the ESA, but should be afforded utmost protection as a monument object. 
Western Watersheds Project's comments on the LSFO-SDNM DRMP/DEIS 6 
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Using the LHE to determine compatibility with the protection of desert bighorn sheep is 
in sufficient because there is nothing in the LHE that evaluates either the overlapping habitat of bighorn 
and cattle. DRMP/DEIS at 1064. Conflict between bighorn and livestock is not strictly an issue of 
forage competition, but also social intolerance, rangeland developments including waters and fences, 
aDd subsequent genetic isolation of remote populations (such as the Maricopa and Sierra Estrella 
Mountains). Hall, et al. 2005, at 8.24. The BLM has been told that livestock use the high elevation 
areas of the SDNM when forage is scarce in the lowlands~ nothing in the Compatibility Determination 
or the DRMP/DEIS discusses this effect, and none of the key area data are collected from high 
elevation parts of the monument. 

These examples are only a few of many where the BLM failed to consider the full suite of 
itnpacts to monument objects from livestock grazing. A major flaw is the BLM's reliance only on 
vegetation data that might capture impacts at areas distant to livestock waters. By design, the BLM 
does not sample areas proximate to livestock waters to evaluate the impacts oflivestock grazing. 
Wllereas the BLM uses the concept of"sacrifice zones" to justifY these known degraded areas on other 
multiple-use lands, it has not explained why a national monument should have sacrifice zones or what 
the impacts to monument objects are in those areas. 

In general, the Compatibility Determination is marred by overreliance on the LHE that was 
neither designed to account for the range of effects nor to capture the habitat impacts that aren't 
directly related to vegetation. The "Findings and Determination" of the Compatibility Analysis only 
discusses the results of the LHE~ BLM apparently never considered the full suite of reasons that 
livestock grazing is in fact incompatible with protection of monument objects. The only alternative that 
can reasonably be considered fully protective is one that removes livestock grazing and livestock 
grazing infrastructure from the entire monument. 

III. LAND HEALTH EVALUATION 

The BLM included the completion of a Land Health Evaluation (LHE) as part of the 
Compatibility Determination for livestock grazing on the SDNM. DRMP/DEIS at I 042. The LHE is 
based on compliance with Arizona Standards for Rangeland Health and Guidelines for Grazing 
Administration (S&Gs). Though the DRMP/DEIS describes this process as "rigorous," (at I 074), in 
fact the process is qualitative, meant to provide a cursory assessment of ecological conditions, and not 
intended to replace truly rigorous science. It is neither "rigorous" scientifically or in practice~ BLM 
doesn'teven have complete data sets for the allotments in the SDNM and apparently hasn't even 
visited some key areas more than once since the monument was designated. 

Rather, the Arizona S&Gs were established in order to address "the basic components of 
healthy rangelands" (emphasis added) and in order to establish a general baseline for range conditions, 
but not to serve as the "terms and conditions of various authorizations" and rather, for permits to have 
terms and conditions that will reflect the standards and guidelines. 60 FR 9956, February 22, 1995. 
Meeting the S&Gs is the minimum level of management BLM is accountable for, and in no way was 
developed as a site-specific measure of livestock impacts on certain species. 

BLM policy cautions against the improper use of S&G assessments to make grazing and other 
management decisions. The BLM's "Interpreting Indicators of Rangeland Health" states that the 
technique should be sued in association with quantitative monitoring and inventory information, and 

Western Watersheds Project's comments on the LSFO-SDNM DRMP/DEIS 
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"is designed to ... provide a preliminary evaluation of soil/site stability, hydrologic function, and 
integrity of the biotic community ... help land managers identify areas that are potentially at risk of 
degradation," and be used as a communication tool with a wide range of audiences. BLM Technical 
Reference 1734-6 at 1.8 

The Technical Reference explicitly states, "The approach is NOT to be used to: Identify the 
cause(s) of resource problems~ Make grazing or other management decisions~ Monitor land or 
determine trend~ Independently generate national or regional assessments of rangeland health." Ibid., 
emphasis added. Here, BLM relies on the LHE process to assessing everything from livestock impacts 
to cultural resources, wildlife, sensitive species habitat, etc. in the Compatibility Determination. 
Moreover, the BLM relies on compliance with LHE to claim that livestock are not degrading the 
objects protected by the monument Proclamation and to maintain status quo livestock grazing under 
the proposed action. This application, without any quantitative monitoring data to support it, is 
inappropriate and contrary to the BLM's own guidance. 

The experts contracted by BLM to provide a review of the LHE process for the SDNM also 
raised significant issues with the reliability and the validity of this approach. See Fehmi 2009, 
MacPherson 2009, and others.9 Whereas the BLM claims that it consulted with experts in order to 
"beef up" the science, it appears to have ignored their comments suggesting that the LHE process, the 
selection of key areas, the arbitrary dismissal of high-impact areas, inconsistent sampling techniques, 
missing data, inability to establish trend, and other issues do not support the conclusions found in the 
DRMP. ld. The DRMP never discusses or remedies the experts' issues with the data and the LHE and 
never reveals the controversy that is the background of the document. 

Even if the LHE were valid and complete, on the SDNM, the BLM doesn't even really require 
that entire allotments be meeting the land health standards. In addition to excluding large amounts of 
data available to the BLM, the agency also manipulated the Arizona Standards for Rangeland Health to 
meet its goals of reauthorizing livestock grazing. The BLM uses Ecological Site Descriptions that were 
developed by the Natural Resource Conservation Service, based on potential natural vegetation for a 
given soil type and landscape setting. 10 In this case, BLM used an average value, out ofthe range of 
values reported by NRCS, for each vegetation attribute as a quantitative goal for that Ecological Site. 
DRMP/DEIS at 1100. While the appropriateness of using the average is debatable, it does incorporate 
the natural range of variability within a given Ecological Site. However, "Rather than using the 
absolute value to determine achievement of the objective, the site was considered achieving the 
objective if the canopy cover or the composition vegetative attributes measured were within 80 percent 
of the attribute value." DRMP/DEIS at 1055. Then, for an allotment to be meeting the standard, only 
half or more of the key areas need to be meeting objectives. Ibid. 

To illustrate what this means in practice, here's an example: In an allotment with sixteen 
monitoring sites, BLM might have excluded% of the plots based on the arbitrary decision to use only a 
subset of the PBI data. Then, with the four remaining key areas, two key areas could be completely 
failing land health standards, two key areas (perhaps farther from water or in an unused pasture) could 

8 Available online: www.blm.gov/nstc/library/pdt71734-6.pdf 
9 McPherson, G.R. 2009; Fehmi, 2009; Pieper, R.D. (undated); Ruyle, G. (undated). Because these expert reviews were 
provided to us by BLM and are referenced in the DRMP/DEIS, we expect that these documents to be included in the 
Administrative Record for the SDNM DRMP/DEIS. If not, we hereby request they be added; we reserve the right to 
reference these documents in future protests or litigation. 
10 BLM inexplicably chose not to use the more thorough and precise data developed specifically for this task by PBI and 
provided to the agency in Morrison and Snetsinger 2003. 
Western Watersheds Project's comments on the LSFO-SDNM DRMP/DEIS 8 
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be mostly attaining averaged standards (say, -80 percent), and still the BLM would determine that 
status quo grazing on the allotment can continue under the preferred alternative. This utterly neglects 
the two key areas that are failing to meet standards entirely, or the 12 other monitoring sites that might 
have better demonstrated the range of impacts livestock are having on the allotments. This method is 
unsupportable, unscientific, doesn't offer certain protection for monument resources, and fails the 
Jetter and spirit of the Proclamation. It is also, to our knowledge, not a widely used method for 
determining rangeland health. It's application here is arbitrary and capricious, and seems specifically 
de signed to manipulate existing data into prefigured outcomes. 

The LHE attributes many key areas' failures to meet land health standards to "other causes" 
which include "historic livestock grazing, livestock use patterns, fire, drought, OHV use, etc." 
D RMP/DEIS at I 070-107 I. It is unclear how historic livestock use (unspecified time frame) or 
"livestock use patterns" are considered a cause "other" than livestock grazing. It is also unclear, since 
the DRMP/DEIS doesn't specifY, how ongoing use will be altered to ensure against future failures. 
Given the extent to which management decisions regarding harms to monument objects hinge on 
meeting the land health standards, this section needs further clarification and elaboration. 

It is also unclear why the BLM is seeking to continue livestock grazing on lands that aren't 
meeting land health standards. Livestock grazing has a cumulative detrimental impact~ allowing it to 
continue on lands that aren't meeting standards for whatever reason will contribute to those lands 
ongoing failures. The DRMP/DEIS fails to show how livestock grazing is compatible with resource 
protection on areas that are degraded for any reason. 

The Lower Vekol allotment failed to meet LHE standards and livestock grazing was found to 
be incompatible with protection of desert washes along 2 miles of washes on this allotment. 
DRMPfDEIS at 1068. Inexplicably, the BLM hasn't closed any areas of this allotment under the 
preferred alternative. Map 1-8e. This violates the Proclamation, which protects desert washes, as the 
preferred alternative doesn't offer any protection or mitigation measures. It is inconsistent with the 
BLM's choices for the Conley allotment and parts of the Big Hom allotment, and this inconsistency is 
arbitrary and capricious and must be corrected in the final RMP. 

The LHE for the Arnold allotment determined that the sole key area on this allotment within 
the SDNM does not meet Standard 3 for canopy cover. DRMP/DEIS at 1134. The BLM states that the 
"Use Pattern Mapping" indicates slight use (6-20 percent) in the allotment and claims that current 
livestock grazing is not likely the causal factor for non-achievement of Standard 3. Ibid. It then refers 
the reader to the "Use Pattern Mapping" section, without indicating a page number for this. We 
contacted BLM and were told that the page number is 1141, which is nothing more than a maf: of the 
results. 11 This is insufficient and fails to explain the process whereby this map was generated. 2 It is 
also insufficient to support BLM's decision to keep this allotment open for use under the preferred 
alternative. 

The key areas used in the LHE are distributed non-randomly across the landscape, which is 
problematic from the perspective of bias. Nowhere does the DRMP/DEIS reveal where these key areas 
are located or how they were picked. We were able to obtain geospatiallocation information about the 

11 Personal communication with Rich Hanson, SDNM Manager, October 28, 20 II 
12 There are also huge areas that are "unsurveyed or inaccessible" on the map. DRMP/DEIS at 1141. This is a problem 
because this terrain is important to sensitive wildlife and any detennination of impacts to wildlife depends on an accurate 
understanding of use. 
Western Watersheds Project's comments on the LSFO-SDNM DRMP/DEIS 9 
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key areas through a special request, but again, it is unclear why these areas are selected or how they 
were determined to be "representative" of livestock impacts on the monument. 

The BLM used Area A and the Goldwater Range as reference areas for the S&Gs. However, 
the DRMP/DIES doesn't describe how these areas were selected and whether there were other impacts 
(burros, campsites, military impacts, etc.) that might have skewed the data in the reference conditions. 
Several of the plots are on the boundary of the Big Hom allotment, which surely subjects them to 
grazing influences (invasive species, erosion, etc.) if not grazing (unauthorized use, trespass) itself. 
Moreover, as Ruyle (2009) points out, the ecological site concept is based on site potential, not the 
vegetation communities currently present on specific ecological sites. This is misleading, at best, and 
misapplied. 

Whereas BLM claims that the "Average Number of Perennial Species Per Plot (Diversity) 
species diversity within the palo verde-mixed cacti and saguaro forest vegetation communities within 
the SDNM north ofl-8 is not reduced from what is found in the BGR and Area A," it has not taken a 
hard look at the types of vegetation present. Are they native species? Perennial species? Palatable 
species? Do they represent the same types of vegetation community structure (i.e. 
tree/shrub/herbaceous/grass cover)? The LHE does not scrutinize these aspects of a "functioning desert 
community" and relies, inadequately, on alpha diversity rather than beta diversity. 13 

The key area data included in the DRMP/DEIS is also confusing. For example, one might 
presume that the ecological site description for the "Sandy Wash" is consistent for all key areas. 
However, BH-1 has a composition"% allowed" for "Blue Palo Verde" of3 percent~ BH-4 (also on 
Sandy Wash) has a"% allowed" for the same species of 17 percent~ B-2's Sandy Wash has a"% 
allowed" of6 percent. DRMP/DEIS at 1154-1155, 1159. Meanwhile, NRCS's ecological site 
description for the Sandy Wash 7-IO" p.z. doesn't provide"% allowed" by composition at all, only a 
relative range for cover values and an annual production in pounds per acre. 14 This table is wholly 
unexplained and ineffective for evaluating whether the plant communities at key areas are meeting 
ecological site descriptions. 

There are also major discrepancies between the conclusions presented in the LHE and the 
actual findings of the data, and in every case, the discrepancy tilts towards justifying continue livestock 
grazing whereas the data points towards harms to monument objects. Earlier drafts of the LHE 
contained more accurate summaries, but these statements were deleted in the current version, leading 
the reader of the DRMP to believe that conditions are better than they actually are. The agency has also 
revised objectives for rangeland health downward between the two iterations of the LHE. The fact that 
the Desired Plant Community (as set forth in the site specific objectives) could change during revisions 
of the LHE clearly indicates that the establishment of the DPCs is arbitrary and capricious from the 
outset. For example: 

A. BIG HORN ALLOTMENT 
I. Big Hom allotment- Sandy Wash15 

a. An earlier version of the LHE for the Big Hom allotment stated that the Sandy Bottom 
ecological site "is not meeting" but making significant progress towards achievement of 

13 Whittaker, R.H. ( 1972). Evolution and measurement of species diversity. Taxon, 21, 213-251. 
14 http://esis.sc.egov.usda.gov/ESDReport/fsReport.aspx?id=R040XB216AZ&rptLevel=all&approved=yes 
15 The earlier version of this LHE called it "Sandy Bottom." All other references between the two drafts are consistent, 
leading the reader to infer this is simply a name change. 
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Standard 3. Exhibit A, Draft LHE at 27. In the new version, the draft LHE states, "The 
sandy wash ecological site is achieving Standard 3." DRMP/DEIS at 1112. 

b. An earlier version of the LHE for the Big Hom allotment admitted that canopy cover 
objectives are being met on only 5 of the 7 sites. Exhibit A, Draft LHE at 37. The new 
version of the LHE states, "All seven sites achieve the canopy cover objectives." 
DRMP/DEIS at 1112. The data are the same, as shown in Table F.9. DRMP/DEIS at 
1116. 16 Indeed, ofthe Sandy Wash monitoring sites, only 5 exceed the canopy 
composition objective of34 percent. Ibid. 

c. Where transect BH-8 is of particular concern for Cactus Ferruginous Pygmy Owl 
(CFPO), the objective in the new LHE is to maintain 40 percent canopy cover. 
DRMP/DEIS at 1112. The previous version of the LHE set the objective at 50 percent. 
Exhibit A, Draft LHE at 25. If the BLM had retained the original criterion (the one with 
scientific support), this key area would have failed to meet the objective. 

d. The objective for CFPO is also to maintain a multi-layered structure, including trees, 
tall shrubs, and low forbs. DRMP/DEIS at 1101. Whereas the DRMP/DEIS now shows 
that plot BH-8 contained trees, the original LHE data set does not include trees and does 
not provide a measure of vegetation canopy cover. Exhibit A, Draft LHE at 11, 27. 

e. The 34 percent vegetation canopy cover is an objective set for protection of wildlife and 
birds species that are named monument objects. DRMP/DEIS at 1101. 

f. An earlier version of the LHE admitted that two of the seven sites did not meet or 
exceed the palatable17 shrub composition objective. Exhibit A, Draft LHE at 37. The 
new version of the LHE claims that all seven sites achieve or exceed the palatable 
browse composition objective. DRMP/DEIS at 1112. Indeed, Table F.9 shows that key 
area BH-8 does not meet the 14 percent composition objective. Id. at 1116. The veracity 
of the PBI data summary cannot be confirmed with the data in the DRMP/DEIS, but the 
earlier version of the LHE states that PBI 202 is also not meeting the objective. Exhibit 
A, Draft LHE at 3 7. 

g. The 14 percent composition of palatable shrubs was an objective set to provide 
adequate habitat and forage for wildlife and livestock. DRMP/DEIS at 1101. 

2. Big Hom allotment- Limy Upland Deep Ecological Site 
a. An earlier version of the LHE admits that utilization of white bursage at key area BH-5 

exceeded the wilderness objective of20 percent utilization. Exhibit A, Draft LHE at 39. 
This information is not conveyed by the "Utilization and Use Pattern Mapping," in 
Table F.7.4. DRMP/DEIS at 1109. 

3. Big Hom allotment- Limy Upland Ecological Site 
a. An earlier version of the LHE admits, "The Limy Upland ecological site is not meeting 

but is making significant progress toward achievement of Standard 3." Exhibit A, Draft 
LHE at 39. The current version states, "The limy upland ecological site is achieving 
Standard 3." DRMP/DEIS at 1114. This appears to be because BLM changes the site 
objectives between drafts, downward adjusting the vegetation objectives so that the sites 
meet the standards instead of confronting the failures of both key areas to meet the 
original objectives. For example, the original objective was to maintain total vegetative 

16 The text of the Big Horn LHE summary refers mistakenly to this table as "Table F.8" 
17 The DRMP/DEIS's reference to "Key Management Species List" is without a page number. DRMP/DEIS at 1101 . It is 
not clear how this list was derived, or whether BLM created it from the extant data set. Without supporting references, it is 
impossible for the decision-maker or reader to evaluate whether these objectives make sense. The inclusion of Anderson 
wolfberry raises suspicions: "Palatability of Anderson woltberry is presumably fair to low. This species is only used as a 
forage when more desirable species are unavailable." http://www.fs.fed.us/database/feis/plants/shrub!Jvcandlall.htmllt 
appears BLM is using cover by edible species rather than palatable species, which thwarts the intention of the objective. 
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canopy cover at 16 percent. Exhibit A, Draft LHE at 39. The two monitoring sites had 
cover at 14% and 12%. DRMP/DEIS at 1114. The new objective is "Maintain total 
vegetative canopy cover at 12%." Ibid. Et viola! Both monitoring sites are now 
achieving the standard. This downgrading is unexplained and causes skepticism that the 
BLM's new plan is a fair look at the data 

b. The limy upland is also an important ecological site for saguaros, making the integrity 
of these data critically important to monument object protection. An earlier version of 
the LHE set the objective for 1 young saguaro per plot based on the PBI study that 
showed this level of recruitment in areas currently open to livestock grazing. Exhibit A, 
Draft LHE at 39. The current version of the LHE downgrades the occurrence to 0.96 
young saguaros per plot (and doesn't mention that this is set to the status quo conditions 
of grazed plots). DRMP/DEIS at 1114. The cover data in the LHE do not explicitly 
quantify the number of young saguaros, only cover by saguaros, which is insufficient to 
ensure recruitment in saguaro forest. BLM's key area plot data does not demonstrate 
that the agency actuaJJy measured this parameter for these plots. 

4. Big Hom aJJotment- Sandy Loam deep ecological site 
a. The vegetation objectives for this site were also downgraded between versions of the 

draft LHE. In an earlier version, the objectives for "Sandy Loam Deep" incJuded 
maintaining total vegetation canopy cover at 20 percent and composition of palatable 
shrubs at 17 percent. Exhibit A Draft LHE at 40. The current version reduced the 
canopy cover objective to 15 percent and the palatable browse composition objective to 
I 6 percent. DRMP/DEIS at 1114. Once again, the key area (the only one representing 
this ecological type on the a1Jotment) meets the new objectives. Ibid. 

b. Sandy Loam Deep ecological sites provide habitat for bighorn sheep, desert tortoise, 
mule deer, and other wildlife specificaJJy protected by the monument Proclamation. 

5. Big Hom aJJotment- Granitic Hi]]s ecological site 
a. An earlier version of the LHE states that the goal for this site was to maintain 

recruitment of saguaros at a rate of 1/young per plot. Exhibit A Draft LHE at 40. The 
current LHE requires only .83 saguaros per plot. DRMP/DEIS at 1115. Four of the nine 
study plots in this don 't have saguaros present at all. I d. at 1172- I 189. These are not 
stem counts, merely cover data, and cannot be used to support the conclusions of the 
LHE or DRMP/DEIS. 

Whereas the current LHE states, "The majority of the Big Hom a1Jotment is achieving Standard 3," n 
earlier version of the LHE for the Big Hom aJJotment stated, "The Big Hom aJJotment is not achieving 
but is making significant progress toward achievement of standard number 3." Exhibit A, Draft LHE at 
36. The new LHE states, "One ecological site, the limy upland deep ecological site, does not achieve 
Standard 3 and represents 29,384 acres of the 92,204 acres within the aJJotment." DRMP/DEIS at 
1 I 15. If the BLM hadn't changed its site objectives. the Sandy Loam. the Sandy Wash. and Limy 
Upland ecological sites would have also failed the standards. None of the data demonstrate that the key 
area is making "significant progress" either, and even the original iteration of the LHE appears to have 
relied on wishful thinking in this regard. 

B. BELOAT ALLOTMENT 
1. Beloat aJJotment- Sandy Wash ecological site 

a. The earlier draft LHE set the standard of 50 percent cover in the Sandy Wash ecological 
site (for CFPO, key area #B2). Exhibit A, Draft LHE at 42. The current LHE 
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downgrades this objective to 40 percent. DRMP/DEIS at 1117. The current LHE does 
not include a scientific reference in support for this reduced cover. 

b. The earlier draft LHE claimed that neither site met the palatable shrub objective of 14 
percent. Exhibit A, Draft LHE at 43. The current LHE claims that one of the key areas 
does meet the objective. DRMP/DEIS at 1118. Because the actual data sheets are not 
included, this is impossible to verify from the originals. 

2. Beloat allotment- Limy Upland ecological site 
a. The earlier version of the LHE set the objectives for total vegetation canopy cover at 16 

percent. Exhibit A, Draft LHE at 44. The current LHE downgrades the objective to 12 
percent. DRMP/DEIS at 1119. The one key area on this ecological site has 13 percent 
canopy cover, so under the revised objectives, this key area is meeting standards. Ibid. 
Again, the revision/downgrading of objectives is unexplained, but it appears that BLM 
tried to make the objectives fit the data instead of fairly and objectively analyzing the 
data it had. 

The current LHE states, "The Bel oat allotment is not fully achieving Standard 3" based on the limy fan 
and sandy wash ecological sites. DRMP/DEIS at 1120. These sites compose over half the allotment. 
Ibid. However, ifthe BLM hadn't changed its site objectives. the limy upland site would have also 
failed to meet the standards. 

C. HAZEN ALLOTMENT 
1. Hazen allotment- Sandy Wash ecological site 

a. The new LHE claims that PBI plot 228 meets the 14 percent composition object for 
palatable browse on the Sandy Wash ecological site. DRMP/DEIS at 1127. PBI plot 
228 has 11.5 percent palatable browse. Ibid. These are inexplicable conclusions. 

b. The new LHE claims that two of four sites meet both objectives for this key area. 
DRMP/DEIS at 1127. In fact, none of the sites meet both objectives. Ibid. 

The previous draft LHE found, "The Hazen allotment is not achieving but is making significant 
progress towards achievement of standard number 3." Exhibit A, Draft LHE at 51 . The current draft 
states, "The majority of the Hazen allotment is achieving Standard 3." DRMP/DEIS at 1128. The 
difference in conclusions is remarkable, and unexplained.18 

D. LOWER VEKOL ALLOTMENT 
I. Lower Vekol - Limy Upland and Limy Upland Deep 

a. The previous draft of the LHE characterized both plots LV -2 and LV -4 as Limy Upland 
Deep. Exhibit A, Draft LHE at 57. The new LHE moves LV-4 to "Limy Upland." 
DRMP/DEIS at 1132. 

b. Key AreaL V -4 only has I 0 percent actual canopy cover, as opposed to the 12 percent 
cover objective. DRMP/DEIS at 1132, 1131. The LHE doesn 't acknowledge this 
deficiency. 

18 It is worth noting that BLM simultaneously determines that livestock aren't the cause of impacts because use levels are 
negligible to slight and admits that livestock haven't used the allotment in several years. DRMP/DEIS at 1128-1129. 
Conclusions about whether long-term vegetation changes are the result of livestock grazing are apparently based on years 
when livestock aren't even present. This defies logic, but also calls into question whether any of the analyses can be used to 
support the DRMP/DEIS's contentions about the impacts of future livestock grazing. 
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c. The new LHE sets an objective of0.96 young saguaros per plot. DRMP/DEIS at 1131. 
The cover data reveals 1 percent cover; this is not indicative of number of young 
saguaros. Id. at 1166. 

2. Lower Vekol- Granitic Hills 
a. The earlier draft LHE concluded that the granitic hills ecological site "is not achieving 

by making significant progress toward achievement of Standard 3." Exhibit A, Draft 
LHE at 57. The current draft claims, "The granitic hills site is achieving Standard 3." 
DRMP/DEIS at 1132. 

b. Half the PBJ plots do not contain saguaro. DRMP/DEIS at 1183-1185. 

Certainly, the ecological conditions and data did not change between the draft LHE circulated 
previously and the LHE contained in the DRMP/DEIS. Indeed, aJJ conclusions are based on either, I) a 
single site visit or, 2) monitoring that occurred at decadal intervals. The fact that the determinations of 
the data changed reflects something other than the actual conditions. 

It is worth noting that the earlier draft LHE admitted that the use and utilization data were 
gathered in 2008, when "ephemeral forage plants added materiaJJy to the perennial forage base." 
Exhibit A, Draft LHE at 42. This would seem to suggest that conclusions about livestock use based on 
utilization of perennial plants, and then attribution of failing to meet objectives, is both inappropriate 
and inaccurate. 

In another inexplicable obfuscation of rangeland health condition, the BLM did not include 
multiple years of rangeland health data in the DRMP/DEIS even on key areas where these data exist. 

For example, on the Big Hom aJJotment, the DRMP/DEJS only includes the key area data from 
2009. DRMP/DEJS at 1154-1158. The agency actuaJJy has data from previous years. Exhibit B/9 

Appendices to Draft LHE. The failure to include it suggests intentional obfuscation. 

• On transect BH-1, the BLM failed to acknowledge that annual grasses have declined from 10 
percent cover in 1980 and 2004, to just 5 percent cover in 2009. I d. at 3. Ironwood declined 
from 44 percent in 1980, to 3 I percent in 2004, to just 8 percent in 2009. Ibid. 

• On transect BH-2, annual grasses had a similar decline from I 0 percent cover in 2004 to 5 
percent cover in 2009. Ibid. Annual forbs were also reduced by nearly half. Ibid. Ratany, a 
highly palatable shrub, disappeared. Ibid. Triangleleafbursage declined by 25 percent. Ibid. 

• On transect BH-3, annual grasses declined from I 0 percent in 2004 to 5 percent in 2009. I d. at 
4. Annuals also decreased from 15 percent to 8 percent in that same time frame. Ibid. 

• On transect BH-4, annual grasses dec I ined from I 0 percent cover in 1980 and 2004 to 4 percent 
cover in 2009. Ibid. Annual forbs also declined, from I 0 percent cover in 1980 and 2004 to 6 
percent cover in 2009. Several other palatable shrub species disappeared completely. Ibid. 
Ironwood cover decreased from I 8 percent in 1980 to 12 percent in 2004 to five percent in 
2009. Ibid. 

• On transect BH-5, annual grasses decreased from 5 percent to 3 percent between 2004 and 
2009. Id. at 5. Triangleleafbursage went from 32 percent cover to 20 percent cover in the same 
time span. Ibid. 

• On transect BH-6, big gaJJeta grass disappeared between 2004 and 2009, and annual grasses 
declined 70 percent. Ibid. Annual forbs decreased from 5 percent to 3 percent, saguaro and 

19 This draft document is unpaginated; page numbers contained herein refer to the page number of the .doc file. 
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ocotillo disappeared, whitethorn acacia was reduced by 2/3rds, and little leaf palo verde 
dropped from 10 percent in 1980 to five percent in 2009. Ibid. 

• On transect BH-7, big galleta grass decreased from 27 percent to 13 percent between 2009 and 
2004. I d. at 6. Globemallow decreased from eight percent cover to 2 percent cover in the same 
time span. Ibid. 

• On transect BH-8, annual grasses decreased from 10 percent to 6 percent cover between 2004 
and 2009. Ibid. Big bursage cover decreased 20 percent, and bricklebush decreased by half. 

• On transect BH-9 and BH-12, the BLM has only one year of data (2009). I d. at 7. 
• On the Beloat allotment, big galleta has disappeared entirely transect B-2 since 1979. Id. at 8. 

Burrobush has decreased by 2/3rds, and woltberry has increased three-fold. Ibid. Ironwood has 
dropped out of the cover data. Ibid. 

• On transect B-4, big galleta has disappeared entirely since 1979 and annual grasses have 
decreased 50 percent. Ibid. Annual forbs have decreased 50 percent, and globemallow has 
disappeared entirely. Ibid. 

• On the Beloat allotment, transect B-5 has shown a complete disappearance of bush muhly since 
2004 and the disappearance oftriangleleafbursage. Id. at 9. 

• Transect B-8 has a single year of monitoring data (2007). Ibid. 
• Transect B-9 has a single year of monitoring data (2009). I d. at 10. 
• On the Hazen allotment, transect H-1 has experienced a 50 percent develing in annual grasses, 

a 20 percent decline in annual forbs, and a complete disappearance of ironwood tree cover. I d. 
at 15. 

• On transect H-2, annual grasses have decreased 40 percent, annual forbs have decreased 60 
percent since 1980 and 2004. Ibid. White bursage and ironwood have disappeared entirely. 
Ibid. 

• On transect H-3, annual grasses have decreased by 50 percent, annual forbs have decreased 
from 15 percent cover to 7 percent cover since 1980 and 2004. Id. at 16. 

• On transect H-4, annual grass cover has decreased by 50 percent between 1980 and 2009. Ibid. 
White bursage, saguaro, and ironwood have disappeared. Ibid. 

• On transect H-5, BLM has a single year of monitoring data. I d. at 17. 
• On transect H-6, big galleta has disappeared from the cover data and annual grasses have 

declined by 40 percent between 2004 and 2009. Ibid. White bursage has declined by 80 percent 
since 2004. Ibid. There is no cover data included for tree species, and saguaro has disappeared 
from cover estimates. Ibid. 

• On the Lower Vekol allotment, on transect LV -1, there have been significant declines in 
palatable species such as triangleleaf bursage and gray ratany. I d. at 18. 

• On transect LV-2, big galleta has disappeared between 2004 and 2009, and annual grass cover 
has declined by 40 percent. Ibid. Triangleleaf bursage has decreased from 14 percent cover to 3 
percent cover. Ibid. Ironwood and palo verde have both shown marked declines. Ibid. 

• On transect LV-3, annual grasses have decreased 50 percent, annual forbs have decreased 30 
percent, and species such as big bursage have disappeared entirely. Id. at 19. 

• On transect LV -4, annual grasses and annual forbs have decreased by 40 percent, and important 
cacti have disappeared entirely or been greatly reduced (saguaro) in the cover data. Ibid. 

• On the Arnold allotment, annual grasses have decreased fifty percent since 1980 and 2004, 
annual forbs nearly so, bursage species have experienced significant reductions, and ironwood 
has disappeared entirely. ld. at 20. 
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The above-enumerated differences between previous monitoring data and the currently-reported 
monitoring data are significant. They are not the only differences in the data; there are also many 
instances of increased cover by woltberry and creosote, some occurrence by new species, and other 
changes that aren't described here. The issue is this: BLM apparently chose to only include a single 
year of monitoring data in the Compatibility Determination, Land Health Assessment and 
[) RMP/DEJS in order to avoid discussing the downward trend of cover on key conservation elements 
in the monitoring data. This is unacceptable. Management decisions should be based on all available 
data, not just the politically expedient subset. 

Where BLM claims that ecological site data collected ftom BGR/Area A comparison data 
indicated no perennial grass component in the Sandy Wash Ecological set and therefore no perennial 
grass objective could be quantified (DRMP/DEIS at 11 02), it has failed to acknowledge that what the 
PBI report really said was, "Our previous fieldwork in the SDNM, BMGR, and the Tohono O'odham 
Nation (TON) identified areas ... that contain high amounts of native perennial grass cover." Smith and 
Morrison 2006 at 11. The xeroriparian grass study was designed only to measure the frequency and 
occurrence of similar areas within four northern grazing allotments of the SDNM. Ibid. "The amount 
o:fnative perennial grasses measured within the 56 sample plots was extremely low, and [PBI was] not 
able to conduct adequate statistical analysis on this category of grass. Perennial native grass cover 
within the northern part of the SDNM was less than we found previously in the same natural 
community types in the nearby Barry M. Goldwater Range (BMGR)." Id. at 6. The BLM is simply 
ignoring the perennial grass component of Sandy Wash ecological sites in order to avoid admitting the 
near-absence of perennial grasses in the in the northern portion of the Monument. While it is true that 
the subset of plots selected by BLM for comparison have a relatively low grass component, it does not 
explain why BLM didn't either assess more sites or admit to these widespread deficiencies in the 
northern portion ofthe monument. 

Similarly, the BLM ignored the evidence that it gathered regarding the decrease in key 
components of rangeland health: ground cover, including vegetation copy, vegetation basal cover, and 
cryptograms. The BLM claims that quantitative cover data for vegetative and "microbiotic crust cover 
areas are appropriate across the majority of the ecological sites assessed," but the DRMP/DEIS does 
not contain the data to support this. DMRP/DEIS at 1055. 

The LHE' s analysis of soils is spotty and incomplete, and doesn't quantify levels of erosion, 
compaction, disturbance, or destruction caused by livestock. The BLM claims that meeting LH 
Standard 1 is sufficient to ensure against erosion of monument soils. However, the BLM only has a 
single monitoring episode for key area data. Standard 1 is "Signs of accelerated erosion are minimal or 
diminishing for the ecological site as determined by monitoring over an established period of time." 
Thus, conclusions about soil health on the monument are not supported by the data BLM apparently 
ignored expert reviewers who had the same concerns. Ruyle 2009 at 6. 

The BLM then ignored the data it did have and selectively included only summaries of the 
ground cover conditions in the DRMP/DEIS. 

• On the Bighorn allotment, transect BH-2 saw a 100 percent increase in bare ground between 
2004 and 2009, a reduction in cover by cryptogams from 18 percent to 5 percent between 2004 
and 2009, and a reduction in vegetation canopy from 7 percent to 5 percent. Exhibit Bat 27. 

• BH-3 had a 150 percent increase in bare ground between 2004 and 2009. Ibid. 
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• BH-4 had a 40 percent increase in bare ground between 2004 and 2009 and a 2/3rds reduction 
in cryptogams. Ibid. 

• BH-5 saw a 2/3rds reduction in cryptogams between 2004 and 2009. Ibid. 
• BH-7 saw a nearly 30 percent reduction in cover by cryptogams between 2004 and 2009. Ibid. 
• On the Beloat allotment, transect B-4 went from 0 percent bare ground to 8 percent bare 

ground, with a reduction in vegetation canopy from 42 percent to 13 percent between 2004 and 
2009. Ibid. 

• On the Hazen allotment, BLM only has a single year of monitoring data pertaining to ground 
cover. I d. at 28. 

• On the Lower Vekol allotment, transect LV-2 went from 0 percent to 4 percent bare ground 
between 2004 and 2009; vegetation canopy decreased by over 1/3rd. Ibid. 

• Transect LV-3 saw nearly 100 percent increase in bare ground. Ibid. 
• Transect LV -4 increased bare ground and decreased cryptogams between 2004 and 2009. Ibid. 
• On the Arnold allotment, cover by cryptogams decreased from 25 percent to 16 percent 

between 2004 and 2009. Ibid. 

BLM did not include these data in the DRMP/DEIS but should have. They are quite revealing 
and undermine the conclusions of the agency that all allotments are meeting Rangeland Health 
Standard 1. Guidelines for Standard 1 say, "Management activities will maintain or promote ground 
cover. .. " DRMP/DEIS at 1265. Here, it is apparent that on many key areas, ground cover is not being 
maintained or promoted, but is obviously experiencing grave declines. 

The BLM's only soil cover data pertaining to microbiotic crusts is the average cover at two 
ecological sites on four allotments compared with average (?) site data from BMGR/ Area A. 
DRMP/DEIS at 1168?0 BLM's averaging results here neglects the site-specific realities that a number 
of the key areas are below the BMGR/Area A objectives. Exhibit Bat 27. 

The decision to continue livestock grazing on these allotments is unsupported, the achievement 
of Land Health Standard 1 highly suspect, and the risk to monument objects that results from this 
degradation unacceptable. 

The statement, "The functioning desert ecosystem in the SDNM including the saguaro forests, 
various vegetation communities, and habitat for a wide range of wildlife species is generally 
unaffected by livestock grazing," (DRMP/DEIS at 1 066) can only be justified if one ignores the 
scientific literature to the contrary, excludes relevant data sets and huge areas of profound livestock 
impacts, turns a blind eye to the limits of the monitoring methods, and changes the objectives to match 
the data to "prove" a foreordained outcome. The BLM here has employed all four tactics. The LHE 
and Compatibility Determination rest on this shaky and illegal foundation; the preferred alternative of 
the DRMP/DEIS is unsupported and unsupportable, and the BLM must act immediately to remove 
livestock from the SDNM. 

IV. ALTERNATIVES 

If the LHE and Compatibility Determination had followed the law, used the best available 
science, had not sought to obscure and misrepresent conditions on the allotments, and provided an 
honest assessment of the impacts of grazing use, there would have been a single alternative available to 

20 It is unexplained why BLM didn't include the data it has on ground cover in the Arnold allotment. Exhibit Bat 28. 
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the BLM: to entirely close the SDNM to livestock grazing. It is clear that BLM did everything it could 
to avoid that outcome and instead analyzed a few alternatives, including the preferred alternative, to 
allow widespread grazing to continue. Here, where we critique the range of alternatives and argue that 
the DRMP/DEIS is insufficient under the National Environmental Policy Act, we are explicitly not 
arguing that any continued grazing is appropriate. 

The preferred alternative, Alternative E, allows livestock grazing to continue on 157,210 acres 
on the Big Hom, Beloat, Hazen, Lower Vekol, and Arnold allotments. It completely closes the Conley 
allotment within the SDNM to grazing, but the total unavailable acreage under the preferred alternative 
is wholly unclear: in Table 2.12, the unavailable acres total95,290 (DRMP/DEIS at 143), in Table 
2 .14, unavailable acres equal44,798 (Id. at 144), and in the Management Actions and Allowable Uses 
section, unavailable acres totals 95,290 again (ld. at 148). For the purposes of these comments, we are 
going to assume that the larger number is incorrect, as this is how it was reported in public meetings 
and in the executive summary. Any reversions to the lower number would require clarification and a 
new opportunity for public comment. 

We support the full closure of the Conley allotment on the SDNM and the closures on the Big 
Horn allotment. These decisions are well-reasoned and take into account the impacts of range 
infrastructure on wildlife communities. The problem is that neither of these closures is sufficient to 
address the actual rangeland health conditions and harm to monument objects that the BLM either 
tailed to acknowledge or purposefully ignored. 

Unfortunately, the BLM failed to analyze an alternative that would end livestock grazing 
immediately, and instead considered only terminating grazing upon the expiration of current permits 
under Alternative B. DRMP/DEIS at 148. The plan does not disclose when those permits expire. Id. at 
1293-1295. The plan does not disclose that BLM already renewed the permits withoutNEPA under the 
Rescissions Rider to the DOl Appropriations Act of 2004 (P.L. 108-1 08). The permitted grazing on the 
SDNM allotments (Beloat, Conley, Hazen, and Lower Vekol) is slated to continue until2015 under 
this authority. Because the permits contain language suggesting that the permits may be cancelled, 
suspended or modified at the completion of processing them in compliance with applicable laws and 
policies, there is no reason that the BLM did not consider an alternative that would have established 
immediate removal of livestock grazing. 

The BLM does not have sufficient bases for allowing ongoing perennial livestock grazing, and 
admits this when it states, "Currently, the grazing preference for perennial forage is not supported by 
monitoring and inventory data." DRMP/DEIS at 1074. By selecting the preferred alternative, the BLM 
is risking a violation of the Federal Lands Policy and Management Act (FLPMA) that unequivocally 
states, "Authorized livestock use shall not exceed the livestock carrying capacity of the allotment." 43 
C.F.R. 4130.3-1. There are no exceptions. Whereas the BLM admits, "Field observations and 
compliance checks indicate that operators grazing the majority of their permitted AUM during the 
early winter and spring months, which are periods of high ephemeral forage," (DRMP/DEIS at I 074), 
the BLM is, under the preferred alternative, seeking to establish perennial authorizations based on that 
seasonal and sporadic productivity. This is not and cannot by definition be the yearlong perennial 
"carrying capacity" of these allotments, and the preferred alternative is fundamentally flawed on this 
basis. 

A perennial grazing allotment is one which ''Consistently produces perennial forage to support 
a year round livestock operation." DRMP/DEIS at 1095. It is clear that the levels of livestock use 
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proposed in the preferred alternative are based on the production of annual forage, and there are very 
fe-w palatable perennial species even identified in the field data. BLM has not established that there is 
sufficient perennial forage on any of the SDNM allotments to make this the preferred alternative. 

The Nature Conservancy (TNC) report on a variety of different grazing strategies and their 
compatibility with grazing in the Sonoran Desert stated, "The BLM's use of ephemeral allotments 
could be an appropriate starting point for a Sonoran Desert-specific livestock grazing management 
strategy." Hallet at. 2005 at ES.4. Despite this insight being based on a comprehensive review of 
management strategies, the BLM failed to adopt TNC's recommendation and failed to analyze an 
alternative that would have adjusted livestock grazing use on the SDNM to ephemeral only. As TNC 
stated, "Only grazing in response to winter rains may be feasible." Ibid. There is no reason provided in 
the DRMP/DEIS for the agency's failure to consider this reasonable, and possibly feasible, approach to 
managing grazing on the SDNM.Z1 

In failing to consider an "Ephemeral Only" grazing regime for the monument allotments, the 
BLM has failed to consider the reclassification criteria of the Special Ephemeral Rule (43 C.F.R. 
41] 5.2-1): 

• Ephemeral ranges [are] characterized by desert type vegetation. The SDNM contains creosote
bursage desert scrub and palo verde- mixed cactus vegetation types. DRMP/DEIS at 1087. 

• Ephemeral range does not consistently produce forage. but periodically provides annual 
vegetation suitable for livestock grazing. BLM admits that the current grazing preference for 
perennial forage is not supported by monitoring and inventory data. DRMP/DEIS at l 074. It 
admits that most of the lowland area of the monument produces ephemeral forage in the form 
of annual grasses and forbs in years of above average precipitation. I d. at 1087. 

• Ephemeral areas generally fall below the 3.200 ft contour and below 8-inch precipitation 
isoline. The 20 year average precipitation for two relevant weather stations is 6.28 and 7.63 
inches. DRMP/DEIS at 1 085. 

There is no reason explanation for why the BLM didn't consider the reasonable alternative of 
reclassifying the allotments as ephemeral and allowing use periodically rather than year after year. The 
BLM's description of its preferred alternative (DRMP/DEIS at 149) reads rather like a great 
endorsement of ephemeral-only use. The BLM has not provided evidence that maintaining yearlong 
use of the SDNM will benefit or enhance monument resources, and its logic here makes its failure to 
consider an ephemeral-only grazing alternative that much more unfathomable. 

Where BLM is proposing to adjust grazing authorizations under the preferred alternative, it has 
not explicitly admitted or analyzed the change in grazing this entails. By shifting the majority of 
grazing (65 percent of the AUM) to winter use, the BLM is actually increasing seasonal grazing use. 
DRMPIDEIS at 19. Because the DRMP/DEIS does not include year-by-year analysis of currently 
authorized AUM on the monument, it is impossible for the decision-maker and the public to know how 
the proposed action compares with current management. Though BLM claims that this change, 
"Reflects general pattern of current grazing management practices," it does not elaborate anywhere in 
the plan how this is so. This fails the "hard look" standard of the National Environmental Policy Act. 
Moreover, wherever BLM claims that the effects of Alternative E will be similar to Alternative A 
(Current Management), it has failed to describe potential differences from this changed seasonally
intensive use on monument lands. The DRMP/DEIS also doesn't set limits on utilization of ephemeral 

21 WWP does not support ephemeral-only grazing on the SDNM; we believe the BLM must implement total closure. 
However, BLM's failure to analyze an alternative that was recommended after a review of all grazing management 
literature is inexplicable. 
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vegetation, despite the benefit this would convey to monument objects and native species. USFWS 
2()01. 

Additional1y, the description of alternatives included in the DRMP/DEIS is confusing. For 
e;!'(ample, under the preferred alternative, portions of the Santa Rosa and Big Horn allotments outside 
o:fthe SDNM would need to be fenced in order to facilitate future use. DRMP/DEIS at 145. It is 
u:11clear why the BLM is encouraging additional range infrastructure given its plans to continue grazing 
u5e on these allotments inside the SDNM. This should be explained in the final RMP/EIS and an 
aitalysis ofthe impacts ofthis kind of infrastructure should be provided. Similarly, the DRMP/DEIS 
fails to analyze or disclose the extent of infrastructure extant on the SDNM and the potential benefit of 
the ''No Grazing" alternative on restoring these grossly impacted areas. 

The preferred alternative prorates grazing use on the Big Horn allotment based on "inventory 
data" and base water properties instead of percentage of public land acreage. DRMP/DEIS at 1085. 
This method is unexplained and unsupported; if BLM has "inventory" data for the Big Horn al1otrnent, 
we would be most interested in seeing it and it should have been disclosed in the LHE and 
ORMP/DEIS. As we commented to the BLM in November 2008, the BLM must conduct a complete 
and NEPA-compliant review of the adjusted boundaries and FLPMA-compliant analysis of the 
carrying capacity of the remaining lands. The BLM must also provide a thorough analysis of the 
capacity of the lands on this allotment that would remain in active livestock use with the closures 
proposed in the preferred alternative. 

We note that the statement, "The level of use should be adjusted primarily to fal1-winter-spring 
with reduced use levels during the summer months .... " (DRMP/DEIS at 1 075) comes out of the blue 
in the Compatibility Determination and is carried forward in the preferred alternative. Where the 
Technical Recommendations in the LHE provide a rationale for this, the data are not used to support 
this change. Because the allotment-level analyses did not describe a need for this change, it is unclear 
vvhy this is necessary and how it might affect monument objects. 

V. UTILIZATION AND USE PATTERN MAPPING 

The BLM used a year with above-average precipitation (2008) in which to measure utilization. 
DRMP/DEIS at 1109, I 008. The BLM does not disclose allotment-specific stocking rates were in 
2008, and only provides a ten-year average stocking rate. I d. at 11 07, 322. BLM also conducted use
pattern mapping following two below-average use years where no ephemeral use had been authorized. 
Ibid. The BLM also apparently only has utilization data for two allotments, the Big Horn and the 
Conley. Id. at 1109. The DRMP/DEIS does not identify, analyze, or disclose, how this level of 
utilization relates to livestock use, where utilization was measured relative to livestock water sources, 
or how it relates to the utilization guidelines described on page 1104 of the plan. Ibid. 

Given the statement in the plan that utilization guidelines are intended to, "be met over the 
long-term and not on a year-to-year basis," (DRMP/DEJS at 1104) it's problematic that the agency 
uses a single year's monitoring on just two allotments to justify continued livestock use. I d. at 1109. In 
other words, where the agency won't use a single year's overutilization to limit livestock use, it is 
using the single year's lower utilization to justify ongoing livestock grazing. It is contradictory and 
belies an unscientific agenda. 
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The DRMP/DEIS claims that the landscape appearance method found in Technical Reference 
1734-3 was used to map out zones of utilization for use-pattern mapping throughout the monument. 
v:MRP/DEIS at 1106. This method is used to identify use patterns "in order to plan for range 
improvements and identify necessary changes in management to improve distribution." Id. at 1106-
1 007. This type of assessment is rapid and qualitative, but does depend upon the establishment of 
permanent transects. See Technical Reference 1734-3 at 119 et seq.22 The DRMP/DEIS doesn't reveal 
how many of these transects were established, when they were established, or if the data revealed in 
Table F.7.4 are derived from these transects or from other types of monitoring. In any case, it is 
en1irely unclear how the BLM used these methods to "map out zones of utilization for use-pattern 
mapping throughout the monument." DRMP/DEIS at 1106. If the BLM did establish transects, the 
final RMP/EIS should include a map and the raw data, as well as a discussion of how this method 
rei ates to key area data. 

BLM did not provide a map which overlays key areas with use patterns. However, a quick side
by-side comparison of Maps 4 and 5 in Appendix F reveals that none ofBLM's key areas and few of 
PSI's monitoring sites are located in the moderate to heavy utilization classes. On the Beloat 
allotment, key areas 82, B8, and 85 are located in the negligible use area; key areas B 1, 84, and B9 
occur just outside of the "lightly" grazed areas in the "slight use" zones. All of the BLM key areas on 
the Hazen allotment occur in areas of"No Livestock Use." On the Big Hom, none of the key areas are 
located in the higher use areas. None of these data are tied to wildlife habitat areas. 

BLM states that its use-pattern mapping data for the Hazen allotment only relates to wildlife 
use around two wildlife waters on the allotment, and as such, is not included in the DRMP/DEIS. 
DRMP/DEIS at 1109. This raises serious questions: how was the map of use patterns from livestock 
grazing, and the subsequent determinations about use levels on the Hazen allotment, generated? 
Moreover, how does BLM know that the use is from wildlife instead of historic use by livestock? And, 
additionally, did BLM average the two years of non-use on the Hazen allotment into the ten-year 
average use on the allotment? 

The use pattern and utilization data are also problematic in that the BLM uses only utilization 
data to determine that grazing management is a factor in failing to achieve land health standards on 
only 12 miles of the 490.5 miles of desert wash on the SDNM. DRMP/DEIS at 1057. The BLM claims 
that while 294 miles are not meeting Standard 3, the utilization data show that livestock are not the 
causative factor. Ibid. This conclusion is unsupported. BLM only has utilization data for two 
allotments, the Big Hom and the Conley. DRMP/DEIS at 1109. The BLM claims that livestock use 
levels were negligible or slight on the Beloat and Hazen allotments, but it does not identify where how 
this level was ascertained given that it has no utilization data for these allotments. I d. at 1059-1060.23 It 
also contradicts our observations. See Figures 2-5, Attached as Exhibit F. 

WWP has obtained, through a Freedom of Information Act (FOIA) request in 2008, records of 
utilization monitoring on the Big Hom and Conley allotments from 2008. Exhibit C, utilization 
records. We requested any and all monitoring records from the SDNM in the winter of2008; the 
records we received differ significantly from the results the DRMP/DEIS reports, including in the key 
areas monitored. See Exhibit C and DRMP/DEIS at 1109. If the BLM conducted subsequent utilization 

22 http://www.blm.gov/nstc/library/pdf/samplveg.pdf 
23 The BLM claims it used 48 of the PBI study plots. DRMP/DEIS at 1054. PBI established 52 study plots on four 
allotments as part of the xeroriparian grass report. Smith and Morrison 2006. The DRMP/DEIS does not account for the 
difference. 
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rnonitoring in the months following our May 2008 FOIA request, we are unaware of it, but it suggests 
that BLM was not monitoring livestock use during the winter/spring season that it reports was the 
period of the majority of livestock use. DRMP/DEIS at 1109. If the DRMP/DEIS is referencing the 
same data that we were provided, the summary is inconsistent with the actual data and we were not 
provided a complete response to our FOIA request.24 

What is consistent between the FOIA response and the DRMP/DEIS summary is some of the 
key species measured: Krameria grayi, K parvifolia, and Ambrosia dumosa, Hymenoclea sa/sola. Of 
these, only H sa/sola could really be considered a xeroriparian species, and it was only measured on 
four ofthe key areas. 

Other key issues with the utilization data (Exhibit C): 
• Bighorn Site #I is over one mile to water,25 and yet utilization on some plants averaged 

90 percent on both K. grayi and A. dumosa. BLM averaged this use to 41 and 35 
percent, respectively, but failed to include this key area in the summary it provided to 
the public with the DRMP/DEIS. 

• Bighorn Site #2 is also approximately one mile to water, adjacent to Interstate 8. 
• Bighorn Site #3 (unreported location) includes a measure ofburrobush (A. dumosa), but 

the DRMP/DEIS reports 13 percent, or slight use, on this species. Data sheets show that 
90 percent of the plants receive slight use, but this is considered a "low" palatability 
plant.26 

• Conley Site# 1 reports that the utilization was measured in a small wash running 
north/south, but UTM was not provided. Again, this is a low palatability shrub, and 
BLM apparently did not measure utilization on more preferable species (such as native 
grasses or other herbaceous shrubs). 

• Conley, Site #unspecified, is also over a mile to water, and yet, use on Krameria and 
Ambrosia reached 50 percent use at least once on each species. 

• Conley, Site #8, isn't included in the DRMP/DEIS. 

These are the only data we were provided by BLM, and given the irreconcilability with the data 
in the DRMP/DEJS, we hope for a more complete accounting of what the BLM actually has in terms 
of monitoring results and how they relate to xeroriparian areas and the protection of monument objects. 

In any case, having data from only two allotments fails to support the conclusions that grazing 
isn't the cause of degradation on the others. It appears that the agency is conflating absence of 
evidence with evidence of absence. If the BLM only has utilization data for two allotments, it cannot 
support its conclusions that depend on utilization data for the other allotments. 

We have seen substantial evidence that livestock are degrading the xeroriparian areas of the 
Beloat allotment. On a field visit in November 2011, we observed highly degraded conditions in 
several of the washes, including heavily utilized perennial grasses, where there was even grass present~ 

24 The BLM should include scientific nomenclature in its data tables. The use of common names is confusing and makes it 
difficult for the public to determine which species the agency is referring to. See, e.g. DRMP/DEIS at II 09. Is "white 
ratany" K. grayi or K. pan•ifolia? The BLM monitors both on the SDNM. 
25 Approximate distances based on UTM data provided in the monitoring report. 
26 http://plants.usda.gov/java/charProfiie?symboi=AMDU2 
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it was absent throughout most of the washes we observed. There was significant erosion, denuded and 
unstable banks, and many of the leguminous trees had their understories completely removed or 
trampled by livestock. See Figures 2-5, attached as Exhibit F. There was extensive evidence of 
livestock use of the area and the destruction of these washes could clearly be attributed to livestock 
use. A lack of utilization data from this allotment's xeroriparian areas doesn't absolve the agency of a 
hard look at the evidence that livestock are harming monument objects. 

Neither the PBI plots nor the BLM data reveal the ecological conditions of the desert washes on 
the Arnold allotment. It is unclear whether this allotment has a desert wash ecological community or 
wllether BLM simply neglected to analyze it. The PBI plots do not include the Lower Vekol allotment 
either. Smith and Morrison 2006. 

VI. CONSISTENCY OF EVALUATIONS OF HARM 

The preferred alternative prohibits target shooting within the 486,400 acres of the SDNM 
Special Recreation Management Area (SRMA). DRMP/DEIS at 177. The BLM conducted a two
pronged analysis of the impacts of this activity on monument lands. Id. at 1189. The BLM visited areas 
of concentrated target shooting use and identified impacts including damage to protected plants, 
particularly saguaro, areas denuded of vegetation, and accumulation of debris. Ibid. The BLM 
quantified impacts at concentration areas and counted sites with damage to saguaros, damage to trees, 
damage to shrubs, presence of litter, and number of barren cores, among other attributes. I d. at 1215. 
Ultimately, the BLM found enough evidence of damage to monument objects at concentration areas to 
close the entire monument to target shooting. We do not disagree with this conclusion and support 
BLM's plan to restrict this destructive and dangerous activity. 

The BLM's shooting analysis evaluated first the areas needing protection (GIS layers of 
monument objects) that might be harmed, then excluded those areas to shooting use, and subsequently 
assessed allowing shooting to continue in the few remaining suitable areas (DRMP/DEIS at 1189-
1222). It took the exact opposite approach with livestock grazing. In evaluating livestock grazing, the 
agency put the precautionary principle aside and, rather than including the areas that are intensively 
adversely impacted by livestock (water developments) and excluding areas that are likely to be 
impacted by livestock grazing (rare plants, desert tortoise habitat, etc.), it put the burden of proof on 
the Rangeland Health Evaluations to show that harms are already happening at significant scales 
across the broad landscape. The BLM abandoned the precautionary principle it used in the shooting 
analysis and shifted the burden ofproofto methods of analysis that are ill-suited to site-specific and 
object-specific assessment. 

In fact, instead of looking at the livestock concentration areas (water developments, salt licks, 
etc.), where intensive harms are known to occur, the BLM specifically chose sites distant from areas of 
concentrated impacts to evaluate the effects of livestock. Key areas are intentionally located at a 
remove from concentration areas, ensuring that BLM is only measuring dispersed impacts. 
DRMP/DEIS at I 054. For example, the BLM used only data from Pacific Biodiversity Institute plots 
that were located 1000 meters from livestock disturbance. DRMP/DEIS at 1107. The BLM claims that 
study sites located closer to water were not representative of what was happening at a broader area. 
Ibid. The BLM does not disclose how many water developments are on the northern portion of the 
SDNM, but at each water development, by using this selective sampling method, the BLM has 
effectively ignored ecological conditions on 775 acres of desert habitat within the more-disturbed 
perimeter. Each time, the BLM ignores the findings of an area nearly half the size of the Arnold 
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allotment within the SDNM. This is exactly the opposite approach it used to analyze shooting, and one 
th-at strongly affects the reliability of the data See Fehmi 2009 at 4. 

The difference in analytical approach is significant because the PBI study sites located at 
disturbed areas, 50 m from disturbed areas, 100 meters from disturbed areas, and 500 meters from 
disturbed areas show that the ecological conditions of plots in close proximity to livestock waters were 
poor. Phase 2 Report at 97. Vegetation composition and soil structures were highly altered. Ibid. It also 
conc1uded that livestock grazing had more statistical1y significant impacts than off-road vehicle use. 
Phase 2 report at 116. 

The report prepared for the BLM on the recreational impacts to monument objects also uses a 
different method. To study the impacts of recreation, researchers first analyzed the highest impact 
areas (roads) and then determined the extent of impacts relative to these disturbed areas.Z7 The research 
quantified impacts to soils and vegetation from campsites, target shooting, social trails, and off-road 
vehicle travel. None ofBLM's livestock grazing analyses match this methodology or even attempt to 
quantify the extent of livestock impacts such as trailing, impacts to soils, extent of fencing and other 
infrastructure to support livestock use from concentrated impact areas such as water developments. 

The DRMP/DEIS also ignores the findings ofthe xeroriparian grass report that quantified the 
impacts of grazing on this protected vegetation community at intervals from water developments. 
Smith and Morrison 2006. These plots were located on the Beloat, Big Hom, Hazen, and Conley 
allotments. Id. at 16. The analysis was performed using standard statistical methods, methods not 
employed in the qualitative studies conducted by BLM. However, the results of this study were likely 
skewed by inaccurate information provided by BLM about the water sources. 

Sti11, the report concluded with an acknowledgement that the most significant finding in the 
study was that on the parts of the SDNM north of interstate 8, abundance of exotic grasses is very high 
and abundance of native grasses is very low. This is not characteristic ofSonoran Desert xeroriparian 
areas at large and the report referenced earlier studies indicating that ungrazed areas have higher 
abundance of native grass species. Phase 3 2006 report at 64. In sum, there was a high degree of 
livestock impacts within I km of a water development, including many denuded and bare patches of 
soil and an increase in exotic species canopy. The impacts are reduced to moderate intensity 3-4 km 
from water sources and then taper off as the distance increases. The reality of the SDNM is such that 
there are very few low elevation areas greater than 5-6 km from a water source, and so there are very 
few places on the monument where there aren't heavy to moderate impacts to the vegetation 
communities from livestock grazing. A11 of the low elevation vegetation communities are fairly heavily 
impacted by this land use. 

The study was also able to tease out statistically significant differences between the Big Hom 
allotment and the other three allotments it analyzed. There was less native grass cover, diversity, and 
density on this al1otment, as well as higher levels of livestock use. I d. at 62. 

The 2002 PBI study ofthe Natural Ecological Communities of the SDNM estimated, using GIS 
analysis, that there are over 1,900 hectares (4,695 acres) of"High-density Cow Trail Areas" on the 

27 Fori, P. and N. Chambers. 2005. Sonoran Desert National Monument Recreation Impact Inventory Final Report. 
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sDNM?8 These are areas where livestock impacts are obvious from aerial photographs and are highly
disturbed sites. Morrison, et al. 2005 at 44; See also Figure 6 (attached as Exhibit F) and Exhibit D, 
Declaration of Peter Morrison. Whereas BLM took the information from highly disturbed sites in the 
recreation report to support its recreation management decisions, when it came to livestock grazing, the 
BLM only used information from preferentially-selected key areas that showed moderate levels of 
iJTJpacts. This is inconsistent, and the agency's choice here is arbitrary and capricious. 

The DRMP/DEIS admits that livestock developments have an impact on the ecological 
resources of the monument. It estimates that water developments have an impact of6 acres (on 
average), with larger developments up to 125 acres of impacts. DRMP/DEIS at 502. The DRMP/DEIS 
does not analyze or disclose the methods it used to derive this acreage or the number of water 
developments that occur on the SDNM, making it impossible to evaluate the overall scope of impacts 
livestock infrastructure contributes. It appears that BLM doesn't even necessarily know which 
livestock water developments are in active use. See Smith and Morrison 2006. 

The BLM included areas of high quality Sonoran desert tortoise habitat in the criteria for 
excluding target shooting use. DRMP/DEIS at 1191. This is due to the potential for direct mortality 
and indirect impacts such as loss of forage and cover due to damage and loss of vegetation, increased 
vulnerability to predation through the attraction of predators at concentration areas. Ibid. The BLM did 
not require quantitative, sustained data that showed actual impacts to desert tortoise at these areas; 
instead it relied on the science that showed potential impacts to determine this use was incompatible 
with goals to "[c]onserve and improve where feasible the distribution, quantity, and quality of desert 
tortoise habitat on public lands." Ibid. The BLM failed to apply the same standard to livestock grazing 
impacts. 

VII. HARMS TO SPECIFIC MONUMENT OBJECTS 

A. Wildflowers 

The BLM and the DRMP/DEIS consider winter and summer annual wildflowers to be 
"ephemeral forage" rather than monument objects in need of priority protection. The Proclamation 
discusses the herbaceous vegetation that arises in the desert wash communities, and the wildlife that 
depend on these diverse vegetation communities. DRMP/DEIS at 1000. The BLM refers to this 
productivity: "During periods of above average precipitation, these ecological sites [desert washes] can 
produce several thousands of pounds of ephemeral forage per ace." I d. at 1088. 

The BLM's plan is to allocate this ephemeral forage to livestock use. ld. at 143. The extent of 
the ephemeral authorization is not disclosed in the plan. Ibid. The DRMP/DEIS erroneously states that 
ephemeral grazing will be authorized based on "a prediction of ephemeral forage." DRMP/DEIS at 
1137. Ephemeral authorizations may be authorized if, "Ephemeral vegetation is present. .. and has 
grown to useable levels at the time grazing begins." DRMP/DEIS at 1268. This is not a "prediction" of 
forage availability; it is an actual, observable availability. Moreover, this requires an allotment 
inspection prior to authorization. See IM-AZ-94-0 18 Ephemeral Grazing Authorizations. 

The BLM also states that ephemeral authorizations will be permitted on a case-by-case basis 
pursuant to the Special Ephemeral Rule. Ibid. However, the Special Ephemeral Rule is for the 

28 We note this study did not distinguish between areas north and south of 18, but the map distinguishes areas of high 
livestock impact in the northern portion of the monument. 
Western Watersheds Project's comments on the LSFO-SDNM DRMP/DEIS 25 
November 20 11 



LS_SDNM_RMP_100136

reclassification of allotments, not the management regime for allotments that are perennial/ephemeral 
as five of the six SDNM allotments in the planning area. 

The Special Ephemeral Rule does not provide management parameters such as production/tum 
out/utilization limits, or other requirements. However, Instruction Memorandum AZ-94-018 provides 
the guidance for the authorization of livestock grazing on allotments designated as ephemeral or for 
authorization of ephemeral grazing use on allotments managed as perennial (perennial/ephemeral). The 
BLM should have referenced this instruction in the DRMP/DEIS, especially because it establishes 
conditions of ephemeral authorizations in Sonoran desert tortoise habitat. 

This failure to establish, analyze, and disclose meaningful management parameters for 
ephemeral use is a major failure of the plan, given the dependence of wildlife on these same "boom" 
years. It is problematic also because the BLM does not set or even measure utilization on annual 
vegetation, despite the significance of this vegetation type to wildlife. 

The BLM did not analyze ephemeral authorizations in context of its plan to shift the majority of 
the livestock grazing (65 percent) to the winter months. DRMP/DEIS at 149. By shifting the majority 
of livestock use to the period between October I and April 30, the BLM is actually increasing 
perennial winter grazing without any evidence that the land can support it. Perennial grazing 
authorizations are based on yearlong use; here, the BLM is using the perennial authorization numbers 
but distributing it unevenly over the year. This is a significant change that should be based on a "hard 
look." Where BLM claims this "reflects general pattern of current grazing management practices" and 
it is "supported by inventory and monitoring data," (Id. at 149) it has not demonstrated this through the 
plan with the inclusion of relevant actual use, inventory, or monitoring data. The BLM's focus on 
livestock impacts to vegetation does not include an analysis of ephemeral use. DRMP/DEIS at 502, 
51 5. There is no information or analysis to support this change, and given the resources at stake on the 
monument, the BLM cannot make this blanket adjustment through the RMP process. 

The BLM also cannot simply ignore the scenic, aesthetic, cultural, and recreational values 
associated with wildflower seasons. The preferred alternative would shift the majority oflivestock use 
to the winter months when recreation on the monument also peaks, increasing visitor/livestock 
encounters and disenfranchising the visitors who come to see the winter wildflowers on the monument. 
The DRMP/DEIS's analysis of recreation impacts under the preferred alternative is limited to a 
discussion of the impacts of fenced exclosures. DRMP/DEIS at 698, 691. It does not discuss the shift 
in livestock use to the winter season and the potential differences this has from the status quo. The 
analysis of the no grazing alternative (Alt. D) describes enhancement of beneficial outcomes to a 
"minor degree." ld. at 696. It is unclear how the BLM quantified the degree to which recreational users 
of the monument would benefit from seeing wildflowers as opposed to see livestock carcasses, which 
is the management precedent of allowing livestock grazing to continue on these lands. 

There is no analysis of the impacts of livestock grazing under the preferred alternative on the 
visual resources of the SDNM. DRMP/DEIS at 535. The only discussion of the impacts oflivestock 
grazing on the visual resources on the SDNM claims that impacts are expected to be minor. I d. at 525. 
This classification means that the direct effects are apparent and measurable but small and localized. 
Jd. at 520. In our many, many hours on the SDNM, we have rarely (if ever) been in areas that aren't 
visually-impacts by livestock grazing, either through cow trails, vegetation removal, dead cows, 
erosion, cow pies, range developments, fencing, etc. These are not "localized" impacts, but are 
widespread, obvious, and should have been classified as "major." 
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H- Saguaros 

Saguaro cactus forests are specifically protected by the Proclamation: "The most striking aspect 
of' the plant communities within the Monument area the abundant saguaro cactus forests .... Individual 
sa_guaros are indeed magnificent, but a forest ofthese plants, together with a wide variety of trees 
shrubs, and herbaceous plants that make up the forest community, is an impressive sight to behold." 
Presidential Proclamation 7397. The BLM is using, "Diversity, density, and distribution of plants (palo 
veide-mixed cacti vegetation community)" as a biological indicator to measure impacts to this 
monument object. DRMP/DEIS at 1043-1045. To assess the health of this community, the BLM used 
the data collection techniques of the Arizona Land Health Evaluation. I d. at 1055. The conclusions 
were derived from both BLM and PBI data sets. Id. at 1054. 

The DRMP/DEIS claims, "The results of the PBI saguaro study indicate that recruitment of 
saguaros is occurring within the grazed portion ofSDNM north ofl-8 at appropriate rates compared to 
Area A and BGR." DRMP/DEIS at 1056, 1067. "Appropriate" is not defined, and the statement 
contradicts what the PBI report actually says. 

In fact, what the PBI 2002 report says is, "We recommend further analysis of the saguaro 
demographic data and the relationship of the saguaro population demographics to the natural 
community cluster groups, environmental gradients, and disturbance gradients. Our hypothesis 
developed during field observations is that the distribution of small saguaros is closely associated with 
certain cluster groups and is influenced by the level oflivestock activity." Morrison, et at. 2002 at 104. 
In fact, those observations indicated that there were fewer small saguaros (less than 1 m in height) in 
areas with intensive livestock activity than in areas without signs of livestock grazing. See Declaration 
of Peter Morrison, attached as Exhibit D at 17. BLM's statement in the DRMP/DEIS is unsupported 
and blatantly disregards (or worse, intentionally misconstrues) the reality of livestock grazing and 
saguaro recruitment. 

We note that the BLM was also selective in the subset of data it included in the DRMP/DEIS. 
Whereas the DRMP/DEIS includes just some ofthe information (at 1186), the BLM actually had more 
ecological sites and a statistical analysis that it failed to include or reference. Exhibit 8 at 47. 

The BLM also relies on Land Health Standard 3 for the limy upland and granitic hills 
ecological sites to assess "saguaro recruitment objectives." DRMP/DEIS at 1061-1062. This ecological 
site covers 42 percent of the monument. I d. at I 087. However, a close look at the data reveal that 
BLM's LHE didn't actually assess the "diversity, density, and distribution" of plants within the 
saguaro forest community and didn't obtain much data that refutes PBI's observations. Simply having 
suitable cover, or meeting the cover objectives, doesn't achieve the indicator of"nurse plants." 
DRMP/DEIS at 1044. Composition evaluations are equally important, but unmeasured for most key 
areas. 

I. Saguaro forests on the Big Horn allotment 
The BLM claims that the Big Hom allotment limy uplands are achieving Standard 3 and that 

saguaro recruitment is occurring at .96 stems per plot. DRMP/DEIS at 1114. The granitic hills site is 
also meeting Standard 3 and recruitment of young saguaros is meeting the objective of .83 stems per 
plot. BLM appears to have set the objective based on existing conditions, as there is nothing in the 
DRMP/DEIS that gives the stem recruitment in reference plots or in areas undisturbed by livestock 

Western Watersheds Project's comments on the LSFO-SDNM DRMP/DEIS 
November 20 II 

27 



LS_SDNM_RMP_100136

grazing. And earlier version of the LHE included this statement: "Results of the PBI saguaro study 
indicate recruitment of young saguaros (.83 stem/plot) is occurring within the areas outside of Area 
A}BMGR [grazed]. The saguaro count in the BMGR/Area A study plots averaged 1.26 saguaros per 
plot [ungrazed]." Exhibit A Draft LHE at 40. 

There is also nothing in the supporting data to show that appropriate recruitment of saguaros is 
happening on the Big Hom allotment, which simply says that saguaro is present in "trace" amounts in 
plot BH-9 and 3 percent in BH-12 in the limy upland plots. DRMP/DEIS at 1157-1158. Moreover, on 
the granitic hills ecological sites of the Big Hom allotment, BLM never assessed composition. 
DRMP/DEIS at 1116. This is insufficient to ensure protection of the values described for the saguaro 
forests, including diversity. 

2. Saguaro forests on the Be/oat allotment 
The limy uplands of the Beloat allotment were evaluated at a single site. DRMP/DEIS at 1120-

1 121. The limy uplands met the recruitment object for young saguaros, but this is really difficult to 
understand, given that it was not present on the plot. I d. at 1160. 

The granitic hills were not assessed for vegetation composition. DRMP/DEIS at 1120-1121. 
Saguaro was not present in BLM's plot data I d. at 1159. This makes it difficult to understand the 
statement in the DRMP/DEIS that the plot was meeting the saguaro recruitment objective. Id. at 1120. 

3. Saguaro forests on the Conley allotment 
The limy uplands on the Conley allotment are represented by two BLM plots, neither of which 

contain saguaros. DRMP/DEIS at 1162, 1163?9 

The granitic hills weren't evaluated for composition. DRMP/DEIS at 1125. BLM doesn't have 
any granitic hills key areas. Id. at 1160-1162. 

4. Saguaro forests on the Hazen allotment 
There are no data from limy uplands on the Hazen allotment. The granitic hills are supposedly 

achieving Standard 3 and recruitment of saguaros is meeting the objective. DRMP/DEIS at 1127-1128. 
The granitic hills sites weren't assessed relative to composition, and only one of the two sites was 
meeting the canopy objectives. ld. at 1129. Saguaro weren't present on the BLM plot. Id. at 1164. 

5. Saguaro forests on the Lower Vekol allotment 
The limy upland on the Lower Vekol allotment is not achieving Standard 3. DRMP/DEIS at 

1131. It is not achieving composition objectives. Id. at 1132. The BLM claims that "use pattern 
mapping indicated light use" and determined that livestock grazing is not a causal factor in failing to 
achieve this standard. Ibid. However, there are no utilization data for this a11otment provided in the 
DRMP/DEIS. Saguaro contributed to I percent of the cover. ld. at 1166. Here, the BLM has 
downgraded the percent cover "allowed" in the ecological site description from the 2 percent it claimed 
in the same ecological site on Big Hom (DRMP/DEIS at 1158) to 1 percent, thus meeting the 
"standard" once again. 

29 It appears as though Table F.ll is mislabeled to indicate that it pertains to the Hazen allotment; the plots are labeled as 
though the data relates instead to Conley. 
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The granitic hills on the Lower Vekol allotment are achieving Standard 3. DRMP/DEIS at 
1132. Composition wasn't assessed on any of the six monitoring plots. Jd. at 1133. Data from these six 
m<>nitoring sites is not included. Id. at 1165-1166. 

It is worth noting that an expert review of the saguaro study data also described the BLM's 
results as "difficult to interpret" and states that the "analyses appear to show a single significant 
incidence of decreased saguaros in the areas with livestock use." Fehmi 2009 at 6. Though the expert 
had concerns about the potential for spurious significance, this alone does not refute the basic 
conclusions about the saguaro study, given that BLM never did reanalyze the data in the ways Fehmi 
suggested. The large degree of standard deviations (as noted by Pieper 2009 at I) makes interpreting 
this data difficult. DRMP/DEIS at 1186. Allotment-by-allotment reporting would have helped tease out 
the realities. 

BLM's use of utilization and use-pattern mapping to determine impacts to saguaros where 
standards are not being met is unfortunately ill-suited to the task. Just because livestock are only 
removing a "light" or "moderate" percentage of the vegetation (use) doesn't mean that they aren't 
adversely impacting saguaro recruitment through trampling, removal of understory vegetation, or other 
types of alteration that aren't captured in either cover, composition, or utilization data. 

Moreover, the DRMP/DEIS states that it will, "Protect [lesser] long-nosed bat forage plants
saguaro and high concentrations of agave- from modification by treatment activities (prescribed fire, 
vegetation treatments) to the greatest possible. Saguaros and high concentrations of agaves would be 
excluded from treatments. Agave concentrations are contiguous stands or concentrations of more than 
20 plants per acre." DRMP/DEIS at 73. Notably, the DRMP/DEIS does not admit that livestock 
grazing adversely impacts saguaro recruitment and agave flowering, vegetation impacts recognized by 
the US Fish and Wildlife Service. See 53 FR 38456, others.30 

It is also not clear how BLM's young saguaro recruitment rate corresponds with the objective 
set elsewhere in the plan to have medium to high density columnar cactus habitat (greater than 30 
saguaros per acre) within 40 miles of roost sites of lesser long-nosed bats and/or whether this was even 
measured on the SDNM. DRMP/DEIS at 73. It appears BLM did not evaluate whether or not relevant 
SDNM plots met this objective, another failure of the plan to protect monument objects. 

The reality is: everywhere where the effects of livestock grazing on saguaros have been 
conclusively studied, the evidence overwhelmingly points towards an adverse effect. DRMP/DEIS at 
I 048. The BLM's own data are not persuasive and they controvert the empirical observations of prior 
research. The BLM has not presented any data in the DRMP/DEIS or in any of the supplemental 
analyses to conclusively demonstrate this is not the case on the SDNM, which means that in order to 
protect saguaro forests (a monument object), grazing must be eliminated from the monument. 

C. Desert bighorn sheep 

Desert bighorn sheep have a social intolerance for livestock. Nearly three decades ago, the 
BLM recognized this and planned to, "Decrease cattle densities in bighorn habitat to relieve 
competition between bighorn and livestock for space, water and browse." Lower Gila North 
Framework Plan of 1983; DRMP/DEIS at 65. On the SDNM, where bighorn sheep are a monument 

30 U.S. Fish and Wildlife Service, 2005. 5-Year Review, Lesser long-nosed bat. 
www. fws .gov/southwest/es/arizona/ . ../LLNB/LLNB 5vr Final. pdf 
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object to be protected, the BLM has acknowledged no such need, and the preferred alternative makes 
no such adjustments. DRMP/DEIS at 79. In fact, the BLM doesn't even analyze the requirements for 
"space" or "water," just minor consideration of forage avai1abi1ity. Instead, the plan authorizes 
additional waters in high elevations. The agency failed to analyze or disclose whether this might 
actually increase competition with livestock (which are known to use high elevation areas of the 
SDNM in times of forage scarcity). 

The DRMP/DEIS admit that there are 177,000 acres of habitat for this species within the 
monument north oflnterstate 8. DRMP/DEIS at 1090. The BLM admits that this species has a number 
o:f important browse species and that there are variable throughout the species range as we11 as 
seasonal1y. Ibid. The BLM attributes (without citation) low populations in the monument to drought 
conditions. Ibid. The DRMP/DEIS does nothing to address livestock and drought as operating in 
tandem to harm desert bighorn sheep. 

D. Sonoran desert tortoise 

The DRMP/DEIS doesn't take a hard look at the effects of livestock grazing on the Sonoran 
desert tortoise (Gopherus morajkai). In its description of the affected environment, BLM's description 
of the desert tortoise- specia11y-protected monument object amounts to recounting Wikipedia. It does 
not discuss the Maricopa Mountains monitoring plot that has been studied for decades on the Big Hom 
allotment. Exhibit E. It does not admit that the quantitative monitoring conducted by the tortoise 
researchers on the granitic hil1s within tortoise habitat shows the area fails to meet the vegetation 
objectives BLM lays out in the DRMP/DEIS. Exhibit Eat 59-60, DRMP/DEIS at 1115. Saguaro is 
present in trace amounts on only one of five transects, suggesting impaired vegetation communities. 
BLM neglected to incorporate or summarize these data in the LHE. 

In 1987, Arizona Game and Fish established a permanent study plot in the Maricopa 
Mountains. Censuses of tortoises on this study plot ("The Maricopa Mountains Plot") were conducted 
in 1987, 1990,2002, and 2005 using mark-recapture methods. This monitored tortoise population 
suffered severe statistica11y significant declines averaging 9.6% per year for adults and subadults. 
Overall, this population has experienced an 87% decline since monitoring commenced in 1987. The 
population experienced a major crash and may have since stabilized at a much lower level 
(approximately I 0% of its former density). A large percentage of dead tortoises showed signs of 
cutaneous dyskeratosis (a shel1 disease of unknown etiology that has been associated with tortoise-die 
offs) and/or bone/scute abnormalities. The plot currently experiences few human impacts other than 
livestock grazing. It is within the Big Hom a11otment. 

A "hard look" at tortoise in the plan would have shown impaired resource conditions for desert 
tortoise on these ecological sites. Decreases in annual and perennial grasses, and an increase in less 
palatable shrubs and cacti, are wen-documented effects of livestock grazing, and have occurred on the 
SDNM. Heavy grazing results in increased soil compaction that in tum results in less water percolating 
in the soil, inhibiting vegetation; the available evidence shows this is also occurring on the SDNM. 
Soil temperature also increases where vegetation cover has been reduced and soil temperature is 
known to affect sex determination in tortoises. Because tortoise growth and fecundity are highly 
correlated to vegetation production, both within the current year and as a result of residual vegetation 
from the previous year's growth, livestock-induced changes in the plant community may have drastic 
effects on tortoise reproduction. 
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Livestock grazing may act synergistically with other threats to affect tortoise populations. 
R-elative drought conditions may prompt cattle to wander up to higher elevations and into important 
sonoran desert tortoise habitat at the very time when environmental conditions place tortoises at 
in creased risk. Stress from competition and habitat impacts is of particular concern. Many of the 
sonoran desert tortoise populations show evidence of disease and stress may induce 
irnmunosuppression; in other words, grazing impacts may be making tortoises abilities to withstand 
otller stressors that much harder. 

Land management agency documents frequently claim that because Sonoran desert tortoises 
prefer rocky slopes they are less impacted by livestock grazing than Mojave desert tortoises which 
sh~W a preference for bajadas and valleys. However, this is both over simplistic and incorrect. In 
some areas, Sonoran desert tortoises do occupy lower lying areas that may be more heavily grazed by 
livestock, and to move between ranges certainly requires that tortoises pass through the valleys. Cattle 
do graze rocky slopes. In PSI's reports, the authors reported several notable examples of cattle grazing 
we II up on the rocky slopes, and in some cases on the very tops of the highest mountains. Clearly then, 
multiple sources confirm that cattle use both lower elevation and upland Sonoran desert tortoise 
habitat 

The BLM has estimated that a single adult male tortoise would require up to 12 lbs. of forage 
per year. Thus, at population densities of 50 tortoises per square mile, up to 600 pounds of forage per 
square mile would be required to sustain a viable tortoise population. This estimate does not take into 
account spatial availability, palatability, or nutritional quality, so it is more likely that the actual 
amount of forage to support a viable population of tortoises is as much as five times that number. 

The Endangered Species Act listing decision for Sonoran desert tortoise relies heavily on 
compliance with the Arizona Standards for Rangeland Health to ensure against undue degradation in 
tortoise habitat. 75 FR 78094-78416, December 14,2010. The DRMP/DEIS's similar reliance on the 
same flawed evaluations to grazing compatibility with tortoise habitat protection is insufficient. The 
S&Gs do not explicitly measure attributes of tortoise habitat and, indeed, are intentionally not 
conducted in the areas most impacted by livestock. The problems with the LHE outlined above extend 
to the conclusion that livestock grazing is not adversely affecting tortoise allotments. 

The greatest percentage of desert tortoise diets is composed of annual forbs and perennial forbs. 
The LHE doesn't differentiate the species of annual forbs and simply lumps them all together in the 
monitoring data it reports. DRMP/DEIS at 1154-1166. This makes it impossible to evaluate whether 
sufficient standing cover of desert tortoises' preferred food sources is actually available, and 
conclusions about the impacts to desert tortoise from livestock grazing are unsupported. The usefulness 
of the data presented by the BLM in support of its decision is highly questionable, and do not indicate 
that the agency took a sufficient hard look at the proposed action. Given the scant data included in the 
plan, the BLM has not and apparently cannot demonstrate that it is meeting the resource objective for 
desert tortoise habitat management (DRMP/DEIS at 1187) or protecting and preserving this important 
monument object. 

The only mitigation measure for this species in the DRMP/DEIS is the plan to "address" on a 
case-by-case basis the construction of livestock waters in Category I and Category II habitat. 
DRMP/DEIS at 147. This is insufficient to protect the desert tortoise- a monument object and a species 
at risk of extinction. 
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The BLM has managed the Sonoran desert tortoise as a sensitive species since 1990. Although 
the Sonoran desert tortoise is now a candidate species for listing, it continues to be managed as a 
Special Status Species by the BLM. But this is the same management status that BLM has used for the 
Sonoran desert tortoise since 1990, which has obviously not worked to protect and conserve the 
species. BLM's policy requires the agency to initiate proactive conservation measures to reduce or 
eliminate threats to Bureau-listed sensitive species to minimize the likelihood of and need for listing of 
these species under the ESA. BLM Manual6840- Special Status Species Management, December 
2008. 

E. Sonoran pronghorn 

The DRMP/DEIS dismisses any evaluation of impacts of livestock grazing on Sonoran 
pronghorn by stating, "Does not occur in the Monument." DRMP/DEIS at 1097. The purpose of 
Endangered Species Act protection is to conserve and recover species, and the monument 
Proclamation specifically lists this species as an object to be protected. As such, the BLM should be 
considering how livestock grazing affects the potential habitat for this species. 

F. Cultural and heritage resources 

The DRMP/DEIS admits that livestock grazing may negatively affect cultural site interity. 
DRMP/DEIS at 413, 432. Still, BLM's proposed action these impacts to continue on 156,9193 acres 
within the SDNM. Id. at 432. 

The BLM's assessment of impacts to cultural resources from livestock grazing relies on 
photographic evidence to ascertain the stability of the soil surface. DRMP/DEIS at 1072. The site 
report documents denudation and trampling. Ibid. The BLM should not rely on photographs, but 
should have conducted field reconnaissance to understand the discrepancy. Also, given the 
archeological records of disturbance at five of nineteen sites, the BLM should have provided more 
information in the plan about the dates of the surveys, intent of the surveys, and whether any 
subsequent monitoring of the sites has been conducted. This is not enough information to determine 
that livestock aren't having an impact on protected monument objects. 

G. Special status plant species/vegetation resources 

The DRMP/DEIS lists but does not analyze or disclose impacts of specific at risk plant species. 
DRMP/DEIS at 286-287. In particular, we note the absence of even general location information for 
the Tumamoc globeberry. Ibid. This species has been adversely affected by livestock grazing on the 
SDNM and may be at risk in the sandy washes in the northern portion of the monument. The key area 
monitoring is insufficient to assess threats to this species, and the DRMP/DEIS fails to provide special 
monitoring plans or protocols to ensure its survival. 

The DRMP/DEIS entirely neglects to take a hard look at invasive plant species. The description 
of, "Affected environment, Vegetation resources," fails to mention the current conditions regarding 
native/non-native/invasive species on the SDNM, which deprives the reader and the decision-maker of 
an understanding of the context in which the land use decision is being made. While the, 
"Environmental consequences," section briefly discusses the various land use impacts that cause the 

31 Once again, the DRMP/DEIS's recounting of acreage available to livestock grazing under the preferred alternative differs 
from other parts of the plan. 
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spread and infestation, the discussion here does not constitute a "hard look" either. The BLM did not 
in elude the data it does have on invasive/non-native species in the SDNM or how this relates to roads, 
livestock waters, or other disturbance. The BLM did not discuss individual invasive species that are 
spread by livestock and have the potential to increase their abundance as a result of the preferred 
at•emative. This entire section is lacking and needs revision before the final. 

VIII. LIVESTOCK RANGE DEVELOPMENTS 

The BLM failed to take a hard look at the impacts of livestock waters on the resources of the 
SDNM. The plans only limit on new piospheres is, "Construction of new livestock waters in Category 
I and n desert tortoise habitat and in bighorn sheep habitat will be addressed on a case-by-case basis." 
DRMP/DEIS at 147. This is the same standard that has been in place under the Rangewide monitoring 
plan for decades. By dismissing setting management conditions that would protect these species in the 
plan, the BLM is failing to address what it already knows: range developments harm these monument 
objects. 

The assumption, "Range improvements generally lead to improved livestock distribution and 
improved resource conditions," (DRMP/DEIS at 641) is only speculative, and may be true if one 
excludes the new areas of concentrated livestock impacts. This assumption also contradicts the 
statement, "Construction of range improvements ... would result in a localized loss of vegetation 
throughout their useful life." Ibid. The BLM neglects to quantity the number of range developments on 
the SDNM, and fails to examine the extent to which the monument has already been intensively 
developed to exploit vegetation resources for livestock use. Moreover, the need for new range 
improvements suggests that current livestock use is causing impairment, a logical conclusion that BLM 
otherwise neglects to mention. 

IX. AIR QUALITY 

The DRMP/DEIS is largely silent about the impacts of livestock grazing on air quality. The 
BLM only admits that the construction of range developments and the movement of livestock could 
create dust emissions, but fails to analyze or disclose the impacts of vegetation removal on soil surface 
erodability. DRMP/DEIS at 388, 400. This is significant, especially since the BLM is proposing to 
reauthorize both perennial and ephemeral use on the monument, ensuring that vegetation cover is 
removed, soils are trampled, and soil crusts are destroyed by cattle. The LHE and key area data are 
insufficient indicators of the potential for dust creation since they are not representative of the areas 
with the most concentrated impacts (such as water developments). 

X. CONCLUSION OF SDNM COMMENTS 

The current draft of the DRMP/DEIS for the SDNM is problematic for the reasons enumerated 
above. The DRMP/DEIS is flawed because it relies on a Compatibility Determination that is flawed 
because it relies on a Land Health Assessment that is flawed because it relies on a data set that is 
flawed because it relies on a premise that is flawed because it relies on a philosophy that is flawed. 
There is no way to make it right without changing first the perspective of the BLM: this is a hot desert 
monument, protected and set apart from other BLM lands because of the unique and irreplaceable 
features found on these lands. 
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Since SDNM's establishment, Congress has created the National Landscape Conservation 
System, the first new landscape designation in decades, in order to recognize the special qualities of 
places like the SDNM. These are not typical "multiple-use landscapes," but in the case of the SDNM, 
the BLM appears to have stopped at nothing (including obfuscation and denial) to maintain livestock 
grazing on most of the lands north oflnterstate 8. The actual data, scientific analysis, and expert 
opinion fail to support the BLM's agenda and exposes the preferred alternative for what it is: a 
fundamentally wrong plan for protecting and preserving the SDNM. The agency has known for years, 
and apparently struggled desperately to subvert, the evidence showing livestock grazing to be 
incompatible with resource protection. The only honorable response of the BLM now would be to 
cllange the preferred alternative to one that immediately ends perennial, yearlong grazing on the entire 
SDNM. 

LOWER SONORAN FIELD OFFICE 

I. INTRODUCTION 

The DRMP/DEIS also pertains to nearly a million acres of desert BLM lands on the Lower 
Sonoran Field Office (LSFO) outside of the SDNM. These lands are not protected by Presidential 
Proclamation like the SDNM is, but they are still subject to numerous other federal laws that mandate 
conservation measures be implemented and the ecological, cultural, and recreational resources thereon 
be protected. The FLPMA states that public lands should be managed, "in a manner that will protect 
the quality of scientific, scenic, historical, ecological, environmental, air and atmospheric, water 
r.esource, and archeological values ... " See 43 U.S. C. 170 I § 102. It also charges the BLM with, 
""Making the most judicious use of the land for some or all of these resources or related services 
over areas large enough to provide sufficient latitude for periodic adjustments in use to conform 
to changing needs and conditions; the use of some land for less than all of the resources." The 
Taylor Grazing Act's goal of stabilizing the livestock industry is "secondary" to the goals of 
safeguarding the rangeland and providing for its orderly use. Public Lands Council v. Babbitt, 167 
F.3d 1287, 1298n.5 (lOth Cir. 1999), aff'd, 120 S.Ct. 1815 (2000). 

BLM is also required by FLPMA to "develop, maintain, and when appropriate, revise 
[RMPs.]" 43 U.S.C. § 1712(a). Among other requirements, the RMPs are to (1) "use and observe the 
principles of multiple use and sustained yield"~ (2) "use a systemative interdisciplinary approach"; (3) 
"give priority to the designation and protection of areas of critical environmental concern"~ and ( 4) 
"weigh long-term benefits to the public against short-term benefits." 43 U.S.C. §1712(c). 

To ensure that BLM has adequate information to complete this task, FLPMA also directs the 
Secretary to "prepare and maintain on a continuing basis an inventory of public lands and their 
resources and other values ... This inventory shall be kept current so as to reflect changes in conditions 
and to identify new and emerging resource and other values." I d. § 1711 (a). BLM is obligated to 
"arrange for resource, environmental, social, economic, and institutional data and information to be 
collected, or assembled if already available." 43 C.F.R. § 1610.4-3. 

All the resource impacts occurring in the SDNM from livestock grazing are also occurring in 
the broader field office, but the BLM failed to assemble or even collect this information in the draft 
plan. Unfortunately, BLM does not consider itself to have a "conservation mandate" on these lands, 
and the general treatment of these important areas in the DRMP/DEIS is poor. It isn'tjust in 
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comparison with the level of attention BLM allegedly paid to the SDNM that the DRMP/DEIS appears 
in sufficient to cover the basic NEPA obligations of the agency~ it is a stand-alone deficiency with the 
overall assessment oflivestock grazing in the field office area that concerns us. As we enumerate the 
deficiencies of the LSFO plan, we will also provide more information that is pertinent to SDNM. We 
reserve the right to raise issues addressed in this LSFO section in regard to the SDNM at later phases 
or the NEP A process. 

As a preliminary matter, there are several allotments with acreage inside and outside the 
SDNM. The BLM cannot simply pro rate the stocking rates and maintain rationed livestock use on the 
allotments if it lowers livestock grazing use within the monument. The BLM must reanalyze the 
stocking rate based on carrying capacity, just as it was required to do (but has not yet managed to do) 
for the Big Hom allotment when the lands south ofl-8 were withdrawn for grazing. The 
DRMPIDEIS's preferred alternative to reset the Table Top allotment's AUM to 148 AUM is arbitrary 
and capricious, unless the agency can demonstrate what this is based upon. DRMP/DEIS at 145. 

II. ALTERNATIVES 

BLM has made the same fatal flaw for the LSFO that it made for the SDNM: it failed to 
analyze a reasonable range of alternatives, including an alternative that would shift the LSFO 
allotments to ephemeral use. The clearest example ofBLM's failures here is Table 2.11, where the 
same number of acres is available or unavailable under all alternatives except the "No Grazing" 
alternative. DRMP/DEIS at 142. There are 930,200 acres of lands considered under the LSFO~ surely, 
a "hard look" at appropriate management would have yielded some differences in livestock grazing 
autllorizations. Instead, BLM seems to have punted these decisions to an unspecified future time when 
"Season of use adjustments on perennial allotments would be considered." DRMP/DEIS at 138. The 
time for such adjustments is in the RMP. 

The BLM claims that once the RMP is adopted, it will evaluate allotments consistent with the 
Arizona Standards for Rangeland Health and Guidelines for Grazing Administration. DRMP/DEIS at 
138. The DRMP/DEIS never identifies how many forty-four allotments have been evaluated thus far 
and/or what the schedule will be for completion of the evaluations. This defies NEPA's guidance to 
provide relevant information to the public and decision-maker. 

A perennial grazing allotment is one which "Consistently produces perennial forage to support 
a year round livestock operation." DRMP/DEIS at 1095. It is unclear whether there are any allotments 
that are appropriately perennial in the LSFO planning area, and BLM's failure to analyze an 
ephemeral-only grazing alternative is a major failure of the plan. 

The Nature Conservancy (TNC) report on a variety of different grazing strategies and their 
compatibility with grazing in the Sonoran Desert (not just the SDNM) stated, "The BLM's use of 
ephemeral allotments could be an appropriate starting point for a Sonoran Desert-specific livestock 
grazing management strategy." Hallet at. 2005 at ES.4. Despite this insight being based on a 
comprehensive review of management strategies, the BLM failed to adopt TNC's recommendation and 
failed to analyze an alternative that would have adjusted livestock grazing use on allotments in the 
LSFO to ephemeral only. As TNC stated, "Only grazing in response to winter rains may be feasible." 
Ibid. There is no reason provided in the DRMP/DEIS for the agency's failure to consider this 
reasonable, even feasible, approach to managing grazing on the LSFO. 
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In failing to consider an "Ephemeral Only" grazing regime for the monument allotments, the 
BLM has failed to consider the reclassification criteria of the Special Ephemeral Rule (43 C.F.R. 
41 I 5.2- I). The DRMP/DEIS did not provide an analysis of each allotment despite RMP's being the 
appropriate place for reclassification. There is no reason explanation for why the BLM didn't consider 
the reasonable alternative of reclassifying the allotments as ephemeral and allowing use periodically 
rather than year after year. The BLM's description of ephemeral allotments (DRMP/DEIS at 146) 
looks like reclassification is likely appropriate for all of the desert allotments in the LSFO. The 
D RMP/DEIS does not provide enough information about actual use, seasonal vegetation pulses, 
allotment conditions, ecosystem conditions, or other relevant parameters of the FO grazing system to 
determine whether the preferred alt (to continue status quo grazing) is appropriate. 

III. F AlLURE TO TAKE A HARD LOOK 

The DRMP/DEIS does not even describe the affected allotments. The only minimally-detailed 
list of allotments in the DRMP/DEIS is in Appendix P, where allotments, allotment numbers, allotment 
classifications, permitted AUM and allotment categories are listed. DRMP/DEIS at 1293-1295. This 
list doesn't include acreages associated with the authorizations, permit terms, S&G evaluation 
schedules, or monitoring status to show how public lands are being affected by this planning 
document. So little information regarding the grazing operations or the affected environment is 
provided in the DRMP that it is difficult to understand what the BLM's preferred alternative would do. 

It is clear that the BLM did not take a hard look at the effects oflivestock grazing on the public 
lands of the LFSO or the SDNM. Livestock grazing is known to have significant effects on soil and 
watershed conditions, including directly causing increased soil erosion. The phenomenon has three 
basic components. Grazing reduces plant cover that binds the soil and, in low desert areas, destroys 
microbiological soil crusts that stabilize soil surfaces. Beymer and Klopatek 1992, Brotherson, et at. 
1983, Brotherson and Rushforth 1983. Vegetation that impeded overland flow of rainfall runoff in 
intact watersheds was lost to grazing. Sharp, et at. I 964. 

Grazing livestock compact the soil, so instead of rainfall soaking down toward the aquifer it 
flows faster and in greater volume overland. Belsky et at. I 999, Jones 2000. The RMP does not 
identifY livestock watering sites, or "piospheres" where impacts are the greatest. Brooks, et al 2006. 
The BLM's qualitative S&G process does not capture all of these impacts, even where the BLM has 
S&G evaluations. Land Health Standard 1 requires multiple visits to monitoring sites; it is not clear 
from the DRMP/DEIS the BLM has visited the LFSO allotments even once. By failing to address these 
impacts, the BLM has failed to take a "hard look" at the preferred grazing alternative. 

Grazing has been shown numerous times to reduce or eliminate cryptobiotic soil crusts. These 
crusts are important for infiltration and stabilization, especially in the arid southwest where many xeric 
species rely on stored soil water. Brotherson and Rushforth 1983. The DRMP/DEIS's limited data to 
support the preferred alternative on the SDNM and absent data for the LSFO are inadequate to 
constitute a hard look at the impacts of grazing on biological soils. The DRMP/DEIS admits that it 
lacks data regarding this soil component, and fails to analyze it relative to the preferred alternative for 
livestock grazing. DRMP/DEIS at 281. This is likewise important for air quality issues, a real problem 
in the planning region. 

Eroding soil and manure throughout watersheds end up in streams as increased sediment load, 
excessive nutrients, and pathogen contamination. Various grazing management strategies have not 
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been found to reduce such watershed degradation. Gifford and Hawkins 1976, Blackburn et at. I 982. 
O:n the LFSO and the SDNM, this is a critical issue, as the allotments are in the watershed of the Gila 
River, the Salt River, and the Hassayampa River. BLM does not analyze impacts of grazing on the 
riparian areas or water resources of the watersheds, despite these hydrologic and geographic 
cc.nnections. 

The limited analysis BLM does provide is poorly written: "Limited area of these sensitive 
surfaces and stocking rates low enough to allow progress toward the desired plant community should 
keep disturbances small and site specific." DRMP/DEIS at 540. If the BLM is claiming that the areas 
potentially affected by livestock use are limited, it fails to parse with the preferred alternative to keep 
93 0,200 acres open to grazing in the LFSO. If the DRMP/DEIS is attempting to reference table 3.2, it 
should say so. The sensitive soil distribution should be identified to allotment or at least geographic 
region. Otherwise, this information does not help to analyze or disclose the impacts oflivestock 
grazing on soils. 

Where the BLM is perhaps making some claim about stocking rates, there is not enough 
intormation in the plan to evaluate this; though the DRMP/DEIS provides information about the AUM 
per allotment, it does not provide information about the acreages of each allotment, the seasonality of 
use, etc. It does not even provide a record of actual use (both perennial and ephemeral authorizations) 
for any time span, making conclusions about the impacts on water resources speculation, at best. 

Where the BLM claims, ''Nearly all allotments are meeting land health standards showing that 
the percentage of canopy cover is sufficient to protect most ofthe soil surfaces in the Lower Sonoran 
and the SDNM from accelerated erosion," nothing in the DRMP discusses how many allotments have 
been evaluated for compliance with the Land Health Standards in the LSFO. DRMP/DEIS at 280. It is 
also patently untrue that the allotments on the SDNM have achieved cover standards; as shown above, 
BLM hid the evidence of a declining cover trend on most allotments. It is unexplained what data the 
BLM has for the other allotments in the LSFO. 

We note that the preferred alternative is expected to have the same effect as the ''No Action" 
alternative on water resources in the planning area. DRMP/DEIS at 559. The Gila Bend Basin has high 
levels of organic matter impairing water quality.32 The DRMP/DEIS should have taken a hard look at 
how the authorized livestock grazing on public lands in the LSFO and SDNM is contributing to this 
problem. 

The DRMP/DEIS takes a cursory look at the potential for wind erosion in the LSFO and 
SDNM. DRMP/DEIS at 281. (This is intricately linked to air quality concerns in the region.) The 
Arizona S&G process doesn't explicitly address unprotected soil surfaces, only evidence of 
hydrological erosion. However, recent scientific inquiry sug~ests that wind erosion induced by 
livestock grazing may be of serious long-term consequence. 3 

For the lands of the LFSO, the analysis of effects of livestock grazing on vegetation is 
inadequate. The BLM analysis of the preferred alternative is limited to a brief mention of reduced plant 
vigor, alteration of plan communities and cover, reduction of individual plant species, and increased 

32 http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/LowerColoradoRiver/Water/GilaBend.htrn 
33 See, for example, recent research linking wind erosion, dust, and the southwest's water supply: 
http://esp.cr.uslls.gov/info/sw/interact/grazing utah.html, http://cires.colorado.edu/science/spheres/snow-ice/dust-on
snow.html, http://www.climatecentral .org/news/the-great-water-heist/ 
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soil instability. DRMP/DEIS at 515, 499. A review of scientific literature specifically pertinent to 
li"Vestock grazing in Arizona found significant impacts, including the decreased abundance of perennial 
grasses and native shrubs. Fleischner I 994. The removal oflivestock increases species richness as well 
as canopy cover in some vegetation classes, and reduces herbaceous vegetation by more than half. !d. 
Tbese effects are not analyzed or disclosed in the DRMP/DEIS. 

Desert dry wash corridors may have significantly more grass in the absence of cattle grazing. 
Halvorson and Gebow 2000. Livestock exclusion is the probably cause of increased in composition 
and density of perennial grasses and shrubs at some sites in the Sonoran Desert. Blydenstein, et al 
1957. The long-term exclusion of livestock from Organ Pipe Cactus National Monument is also 
considered to be one of the reasons for this area's exceptional beauty and vegetation abundance and 
diversity.34 All of these results are highly relevant to the analysis ofthe proposed action in the 
DRMP/DEIS, but BLM failed to incorporate such evidence of the benefits of livestock exclusion. 

As Hall and others (2005) reported to the BLM, livestock have long been recognized as 
destructive to young saguaros and the nurse plants on which they depend. Steenbergh and Lowe 1977. 
Grazing of the surrounding vegetation leads to increased surface temperatures in the summer, greater 
risk of freezing in the winter, and exposes young saguaros to herbivores. Steenbergh and Lowe 1983. 
At Saguaro National Park, another study found cattle grazing "largely suppressed" germination and 
survival of saguaros, leading to a population of aging plants with little or no recruitment. Abouhaidar 
1 992. Subsequent studies there confirmed that grazing had severely affected the demographic 
composition of the saguaro forest, with very little reproduction while livestock were present followed 
by a sudden population boom when grazing was eliminated. Helbsing and Fisher 1992, Turner and 
Funicelli 2004. While the BLM claims that its studies show sufficient protection for saguaro forests on 
the SDNM, it has offered no such assurances for the LSFO, and no inventory of these resources is 
presented in the DRMP. The Arizona S&G evaluations do not sufficiently capture saguaro recruitment. 

There is evidence that many types of cacti are adversely affected by livestock grazing. Bowers 
1997. The influence oflivestock on nurse plants in general is well-documented. Turner et al. 1966. The 
adverse impacts oflivestock on plant nurseries will generally affect many of the special status plants 
listed as in the DRMP/DEIS, including all of the cactus species but especially juvenile saguaros, 
Tumamoc globeberry, another nurse-dependent species. 

IV. WILDLIFE & SENSITIVE SPECIES 

The BLM's Special Status Species Policy requires that "sensitive" species be afforded, at a 
minimum, the same protections as candidate species for listing under the Endangered Species Act. The 
policy declares that BLM managers must "obtain and use the best available information deemed 
necessary to evaluate the status of special status species in areas affected by land use plans .... " See 
Policy at § 6840.22.A. It goes on to provide specific direction for land use planning, specifying that 
land use plans "shall be sufficiently detailed to identify and resolve significant land use conflicts with 
special status species without deferring conflict resolution to implementation-level planning." Id. 

34 BLM's failure to compare ecological conditions with conditions found on Organ Pipe Cactus National Monument, where 
livestock grazing has been absent since 1937, is unexplained. Certainly, for the SDNM, OPCNM would have provided a 
better baseline or potential natural community. 
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The objectives of the policy are, "To initiate proactive conservation measures that reduce or 
eliminate threats to Bureau sensitive species to minimize the likelihood of and need for listing of these 
species under the ESA." § 6840.2.8. 

Recent case law pertaining to RMP's emphasized this special obligation ofthe BLM to adhere 
to its own policies and the national strategy when managing sensitive species. BLM's own policies 
stress the need to avoid waiting for the site-specific project to consider habitat protections, and to 
consider those issues in the programmatic land use planning process?5 

Unfortunately, in the case of the LSFO and the SDNM, the BLM has not even updated its 
candidate species list. The DRMP/DEIS states that there are five special status species and two 
candidate species under the ESA within the planning area. DRMP/DEIS at 269. The Sonoran desert 
tortoise is also a candidate species, and this error should be corrected in the final RMP. The errors 
pertaining to planning for this and other sensitive species should also be addressed. 

The BLM's apparent goal of, "Ensure that tortoise habitat provides sufficient forage and shelter 
for viable populations" is apparently supposed to be met following the same measures that have been 
in place since 1988 under the "Rangewide Plan."36 DRMP/DEIS at 74-77. Notably, the BLM did not 
include any of the livestock-specific objectives from the Rangewide plan, except for the discussion 
regarding range developments. What BLM does not explain, however, is how it expects status quo 
management to improve conditions for desert tortoise, as the population has continued to decline on 
BLM lands in the SDNM and LSFO in the 23 years since the plan was originally adopted. See Connor 
and Rosmarino 2008 for additional discussion. The agency claims that having the "full suite of 
allocations to perennial, perennial ephemeral, and ephemeral would provide more flexibility to 
appropriately manage livestock and wildlife habitat" (DRMP/DEIS at 461 ), but because the 
DRMPIDEIS does not identify the current grazing regimes in desert tortoise habitat, this is 
unsupported. Moreover, the discussion of impacts to tortoise in the DRMP/DEIS is limited to a 
discussion about competition for annual forage; failing to consider trampling, increased predation, 
increased flammability through the spread of invasive species, etc. is further evidence that the 
DRMP/DEIS did not take a hard look at effects to desert tortoise on the LFSO or the SDNM. 

Distribution of Sonoran desert tortoise in the LSFO and SDNM is not limited to rocky 
outcroppings. This makes them vulnerable to trampling by livestock and increases the need for 
monitoring forage competition. Desert tortoise preferentially select for annual native vegetation. 
Jennings 1997. Annual livestock authorizations are based on this same ephemeral forage production, 
meaning that that boom years of vegetation production that would otherwise benefit the tortoise result 
in higher competition with livestock. The DRMP/DEIS does not analyze or disclose the effects of the 
permitted levels of livestock grazing on this imperiled species. 

Roads and non-native species are also known to impact the desert tortoise. Non-native species 
are spread by livestock (see below) and cause direct and indirect harm to tortoise. Averill-Murray and 
Averill-Murray 2002, Heaton 2007. On the SDNM and in the LSFO, the preferred alternative keeps 
many roads open for administrative use, including for the maintenance of range developments and 
ranching activities. Therefore, the indirect effects of livestock grazing on roads and invasive species 

35 WWP v. Salazar 2011, http://westemwatersheds.org/legai/IJ/nnp/RMP SJ Order.pdf 
36 We assume, because ofBLM's reliance on it here, that the AIDIT is within the Administrative Record. If not, we hereby 
request that it be added. 
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and to desert tortoise are cumulatively substantial and must be analyzed. The DRMP/DEIS fails to 
analyze these impacts. 

There are very few examples in the DRMP/DEIS of the BLM implementing meaningful 
tnitigation measures to protect wildlife and wildlife habitat. The "management actions and allowable 
uses" for Wildlife Species and Habitat doesn't specifY any management specific to livestock, even for 
species identified as "Sensitive and Other Priority Wildlife." DRMP/DEIS at 71-82, 276. In fact, 
whereas the agency admits that many of the management goals set in previous plans aren't being 
carried forward (DRMP/DEIS at 65), the management of livestock grazing to avoid conflicts with 
wildlife appears to have significantly weakened. For example, where previous direction said to, 
"Decrease cattle densities in bighorn habitat to relieve competition between bighorn and livestock for 
space, water and browse," (from Lower Gila North Framework Plan of 1983; DRMP/DEIS at 65), the 
new plan drops all such measures. DRMP/DEIS at 79. The only bighorn management measures for the 
new plan pertinent to the LSFO are to add addition waters in high elevations and to retain a restriction 
on goat and sheep grazing in bighorn habitat. Ibid. This is insufficient, and the failure to address 
cattle/bighorn conflict in this plan (or to have implemented it since 1983) is inexcusable. 

Man-made watering sources (for livestock or wildlife) are a source of non-native and feral 
species spread and can negatively impact wildlife. See Burkett and Thompson 1994. Also, BLM 
should take a "hard look" at whether adding supplemental water in bighorn habitat truly benefits the 
species or is simply a way of subsidizing bighorn populations in order to increase game tag revenue, 
i.e. to grow a population in order to hunt more individuals. Wildlife waters in the SDNM and LSFO 
and adjacent federal lands have already come under this kind of scrutiny; the BLM's failure to analyze 
this in the DRMP/DEIS is just one of the failures to take a "hard look" at the preferred alternative. 

Protections for lesser long-nosed bat aJso exclude consideration of livestock grazing. As on the 
SDNM, the DRMP/DEJS states that it will, "Protect [lesser] long-nosed bat forage plants- saguaro and 
high concentrations of agave- from modification by treatment activities (prescribed fire, vegetation 
treatments) to the greatest possible. Saguaros and high concentrations of agaves would be excluded 
from treatments. Agave concentrations are contiguous stands or concentrations of more than 20 plants 
per acre." DRMP/DEJS at 73. Notably, the DRMP/DEJS does not admit that livestock grazing 
adversely impacts saguaro recruitment and agave flowering, vegetation impacts recognized by the US 
Fish and Wildlife Service. See 53 FR 38456, others.37 This is a problem and defies the need to take a 
"hard look" at the effect of management actions on special status species. Protection of saguaros is also 
important for the cactus-ferruginous pygmy owl. The DRMP/DEIS doesn't set any standards to ensure 
habitat viability for this species. 

The BLM claims, "Very few livestock grazing practices fragment wildlife habitat." 
DRMP/DEIS at 452. This is not true. Wildlife habitat is affected in myriad ways by livestock grazing, 
from infrastructure altering landscape use patterns to predator control measures affecting food webs to 
wholesale alteration of vegetation communities. Where BLM would like to believe that wildlife and 
livestock grazing can peacefully coexist, there is a wide range of evidence to the contrary, including 
Hall and others (2005), which was provided to the agency and is a comprehensive review of the 
impacts oflivestock grazing on species within the planning area. 

V. JNV ASIVE SPECIES 

37 U.S. Fish and Wildlife Service, 2005. 5-Year Review, Lesser long-nosed bat. 
www.fws.gov/southwest/es/arizona/ .. ./LLNB/LLNB 5vr Final.pdf 
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The DRMP/DEIS does a grossly inadequate job of assessing the effects of livestock grazing on 
in-vasive species for both the LFSO and the SDNM. Livestock promote the spread and colonization of 
alien plants, which can increase fire frequencies. Billings 1990, Billings 1994, Rosentreter 1994, 
Belsky and Gelbard 2000. Disturbance is a reliable indicator of alien dominance in vegetation 
c~mposition, and livestock grazing is a significant disturbance to desert ecosystems. Brooks and Berry 
2()06. 

This is particularly important in the low deserts of the planning area because, often, forage 
estimates for ephemeral authorizations include non-native species, which thereby exacerbates the on
the-ground situation. To use non-native species as forage ensures that disturbance in colonized areas 
wi 11 continue, that seeds will be spread through coats and feces, and that relative productivity estimates 
will be skewed towards a changed desert. Further, weed invasions are strongly associated with 
livestock watering sites. Brooks et al2006. The DRMP/DEIS contains no discussion of this impact on 
the vegetation communities, subsequent effects to wildlife, or the changes in fire regimes that this can 
create. 

Catastrophic wildfires in Arizona and California's desert have been linked to weed invasions, 
including weeds present in the planning area. Altered fire regimes and weed invasions have deleterious 
effects on wildlife habitat, especially for the desert tortoise, which relies on native species as 
preferential forage. Desert tortoise have a strong preference for native species of annual plants even 
where non-natives are abundant, and desert tortoise preferentially select ten native plant species even 
in areas where these species are uncommon or rare. Jennings 1997. Weed composition and the 
subsequent diminished forage availability is serious threat to the recovery of the species. 

When weeds dominate biomass production in both wet and dry years, it can be assumed that 
weeds will more successfully colonize new areas over time. Brooks and Berry 2006. The dominance of 
weeds during even exceptionally dry years indicates that drought disproportionately increases 
competition between wildlife and livestock for native annuals in these seasons. The DRMP/DEIS's 
failure to address any of these issues for either the LFSO or the SDNM is a major failure of the plan. 

VI. SOCIOECONOMIC ANALYSIS 

The BLM fails to analyze or disclose the socio-economics of the preferred alternative. There 
are very few beneficiaries of allowing livestock grazing to continue, but many economic losers, 
including the taxpayers, who must subsidize the federal lands grazing program. The DRMP/DEIS 
should have discussed the cost of administering ongoing livestock grazing in the planning area (noth 
SDNM and LSFO) relative to the value these lands have for recreation, tourism, wildlife integrity, 
cultural landscapes, etc. 

VII. CONCLUSION OF LFSO COMMENTS 

If the BLM separated out the LSFO grazing analysis from the SDNM grazing analysis, it would 
be left with a very scant document discussing this use of nearly a million acres of Sonoran Desert 
Lands. It is a wholly inadequate look at the impacts of this activity across a huge area. The 
DRMP/DEIS fails to thoroughly describe the affected environment of the LSFO, and the changing 
landscape context in which this management plan is being developed. For the reasons enumerated 
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above, we strongly urge the BLM to return to the drawing board with a wider range of reasonable and 
site-specific alternatives, better and more complete information about the resources affected by the 
planning decision, and a more thorough analysis of livestock grazing in the Sonoran Desert. 

GENERAL COMMENTS 

The DRMP/DEIS contains numerous instances of incomplete information, hindering the 
p-ublic's ability to understand and track proposed actions. For example, on page I 086 of the document, 
the descriptions of soils don't contain page numbers with which to reference the soil descriptions. On 
page II 05, the section on key areas does not contain page numbers to reference. This same flaw is 
c<>mmon elsewhere in the plan and limits informed participation. 

The DRMP/DEIS also cites to attachments that aren't included in the plan. For example, on 
page 1105, the DRMP/DEIS cites to "Attachment 3- Key Area Data." There is no attachment to this 
document, and it is unclear what section of the DRMP/DEIS it refers to. This should be clarified for 
the public in the final plan. 

The BLM claims that future study design recommendations by peer reviewers will be 
considered in any monitoring plan for the SDNM. DRMP/DEIS at I 054. We note that BLM has, in the 
past, collected monitoring data sporadically, and most of the data sets used in the LHE and 
DRMP/DEIS are incomplete or reflect such widely-spaced monitoring episodes as to be useless. See 
McPherson 2009. The resources of the LSFO and SDNM are too precious to neglect and the 
DRMP/DEIS should have included the monitoring plan; without this, the anticipated impacts of the 
preferred alternative cannot be verified and management cannot be adjusted accordingly. 

CONCLUSION 

The BLM is entrusted by the American public with managing these public lands responsibly, 
honestly, and to the best of its abilities. The current iteration of the DRMP/DEIS for the SDNM and 
the LSFO fails to merit this trust. There are many inaccuracies, shortcomings, and problems with the 
draft plan, as we have shown above. 

The BLM cannot use these comments or the comments of other groups and individuals to 
forestall remedying the situation. It must instead bear down, make some hard decisions about what it 
can and cannot realistically manage, monitor, or enforce in the planning area, and it must complete the 
Final RMP and ROD by September 15,2012 as it promised the public in planning meetings and as it 
has committed to in legal negotiations with WWP. The answers should be rather obvious; BLM just 
needs to face the facts and change its preferred alternative to better reflect the state-of-knowledge and 
the on-the-ground realities regarding land management in the 21st century. 

Thank you for considering our comments on the DRMP/DEIS for the SDNM and LSFO. We 
sincerely hope BLM will address the issues raised herein and implement a different alternative in the 
final RMP/EIS. 
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~#~ 
Greta Anderson, Deputy irector 
Western Watersheds Project 

Lhst of Exhibits attached in hard copy to this comment letter 
A. Draft Land Health Evaluation 
B. Appendices to Draft Land Health Evaluation (Exhibit A) 
C. Monitoring data provided to WWP through FOIA response 
D . Declaration of Peter Morrison 
E. Maricopa Mountains Desert Tortoise Monitoring Plot Report (excerpted) 
F. Figures referenced in comments (Photos 1-8, attached) 
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VEGETATION COMPOSITION DATA 

Big Horn Allotment 

Allotment: Big Horn Transect: BH-1 
EcoiGgical Site: Sandy bottom 2009 2009 2004 2004 1980 1980 
Plant Species Symbol %Present %Allowed %Present o/o Allowed %Present %Allowed 

Grasses 
annuals 5 5 10 10 10 10 

I 
Forb.S 
annuals 7 7 7 7 7 7 
ditax i s ARNE2 3 3 
Shrubs 
burro brush HYSA 13 3 11 / ~ ~ 5 7 2 
big bursage AMAM 2 1 ........ 3 1 
triangle bursage AMDE I 2 2 
desert lavender HYEM 1 1 
Anderson wolfberry LYAN 42 10 21 10 5 4 
creos<1te LATR 5 5 16 5 8 7 
sweet bush bebbia BEJU 1 1 ... 
chup arosa JUCA ~ 3 2 
cholla1 OPAC [ 4 4 
Trees 
blue p alo verde PAFL 3 -, 3 0 0 9 4 
ironwo od OLTE 8 8 31 20 \ 44 13 
mesquite PRVE 3 3 
catctaw acacia ACGR 7 7 I ~ 2 2 
TOTAL 100 57 100 61 100 54 

\ ~ - ~ 

Allotment: Big Horn Transect: BH-2 
Ecological Site: Umy fan 2009 2009 2004 2004 1980 1980 
Plant Species Symbol %Present o/o Allowed o/o Present o/o Allowed o/o Present o/o Allowed 

Grasses 
I ..... 

annual s 5 5 10 10 10 

Forbs 
I 

annuals 8 8 15 15 15 
_, 

Shrubs 
triangleleaf bursage AMDE o,j 6 6 8 5 
saguaro CAGI 1 1 
rat any KRPA 0 0 14 5 
creosot e LATR 64 60 53 53 60 
staghorn cholla CYVE3 1 1 
Trees 
little leaf palo verde PAMI 1 0.5 
ironwood OLTE 11 0.5 
Anderson wolfberry LYAN 2 1 
TOTAL 100 83 100 88 85 
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All~tment: Big Hom Transect: BH-3 
Ecological Site: Limy fan 2009 2009 2004 2004 
Plant Species Symbol %Present %Allowed %Present %Allowed 
Gra...sses 
annuals 5 5 10 10 
Forbs 
dita :xis 1 0 
annuals 8 8 15 15 
Shrubs 
triangleleaf bursage AMDE 16 16 17 6 
rata ny KRPA 4 4 4 4 
creosote LATR 50 50 50 50 
anderson wolfberry LYAN 4 0.5 
Trees 
little leaf palo verde PAM I 4 0.5 4 4 
ironwood OLTE 8 1 
TOTAL 100 85 100 89 

Allotment: Big Horn Transect: BH-4 I 
Ecological She: Sandy bottom 2009 2009 2004 2004 1980 1980 
Plant Species Symbol %Present %Allowed %Present %Allowed %Present %Allowed 
Grasses 
annuals 4 4 10 10 10 10 

r-.. 
Forbs 
annuals 6 L 6 10 10 10 10 
ditaxis ARNE2 10 7 
mat spurge EUPHO 3 3 -....., ........... 

/". 
~ ,.... 

Shrubs 
burrobrush HYSA / 10 4 7 7 4 3 
sweetbush bebbla BEJU ' 3 I 1 
big bursag_e AMAM .... ..... - 1 1 1 1 
tria ngleleaf bursage AMDE J L~ 1 1 
wire lettuce STPA ..... 1 1 
desert starvine BRBI ........ ....._ 4 
Anderson wolfberry LYAN .... 18 13 18 10 6 6 
creosote LATR 4 2 4 3 4 4 
vine milkweed FUCY 1 1 1 1 
wolfberry LYCJUM spp. 2 
Trees 
blue palo verde PAFL.6 \ .... 22 17 13 10 11 10 
ironwood OLTE ..... 5 3 12 10 18 10 
catclaw acacia ACGR " 14 14 17 10 21 5 
mesquite PRVE 14 5 
TOTAL 100 75 100 73 100 65 
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An~tment: IBig Horn Transect: BH-5 
Ecological Site: Limy upland de 2009 2009 2004 2004 
Plal"t Species Symbol %Present %Allowed %Present %Allowed 

Gra:sses 
Busfl muhlt MUPO 1 1 
annuals 3 3 5 5 

I 
Foros 

l,f;t.., .,...;~ ARNE2 3 3 
annl.lals 5 5 5 5 

I 
Shrubs 
triangleleaf bursage AMDE 20 14 32 20 
ratanY KRPA 6 4 
creosote lATR 57 57 47 47 
ocati llo FOSP 2 1 
cholla) OPUNTIA spp. 1 1 1 
jumping cholla OPFU 6 2 
Tree~ 
Jittleleaf palo verde PAM I 2 1 2 2 
TOTAL 100 89 100 82 

Allotment: Big Horn Transect: BH-6 v 
EcoiPgical Site: Sandy loam up. 2009 2009 2004 2004 1980 1980 
Plant Species Symbol o/o Present o/o Allowed o/o Present o/o Allowed o/o Present o/o Allowed 

Grasses 
big galleta PLRI 0 0 1 1 
bush muhley MUPO 1 1 T 
annuals 3 3 10 10 10 10 
Forbs 
annua l s 3 3 5 5 5 5 

1 globernallow SPAM 1 1 ~ 

IJanusia JAGR T ~ 
\ ..... 

Shrubs 
triangleleaf bursage AMDE 20 I• 20 10 7 18 18 
rat any KRGR 1 1 
creosote LATR 42 19 43 30 45 30 
white bursa_g_e AMDU 13 13 14 14 
Anderson wolfberry LYAN 2 1 1 1 
ocatillo FOSP 2 1 
saguaro CAGI 1 1 1 1 
catclaw acacia ACGR .... 2 2 2 0 
cholla CYOPUNT T 
whitethorn acacia ACCR 2 2 6 0 
burrobrush HYSA 1 1 4 0 
Trees 
mesquite PRVE 2 2 2 2 
ironwood OLTE 3 3 6 2 
blue palo verde PAFL 1 0 
littleleaf palo verde PAM I 5 5 2 2 10 2 
TOTAL 100 76 100 75 100 68 
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Allotment: Big Horn Transect: BH-7 
Ec~ logical Site: Loamy bottom 2009 2009 2004 2004 
Plant Species Symbol %Present %Allowed %Present %Allowed 
Grasses 
big galleta PLRI 13 10 27 10 
annuals 8 8 5 5 
Forbs 
annuals 5 5 5 5 
dita xis ARNE2 15 9 
globemallow SPAM 2 1 8 8 
Shrubs 
triangleleaf bursage AMDE 15 2 5 2 
Anderson wolfberry LYAN 3 3 20 16 
brittle bush ENFA 1 0 
trixis TRCA8 2 2 
desert lavender HYEM 1 0 
rat any KRGR 3 3 /' " 
creosote LATR 21 17 4 4 
wolfberry LYCIUM spp. · 1 1 
Trees 
blue palo verde PAFL 4 3 15 4 I' 
ironwood OLTE 2 2 2 2 
cat claw acacia ACGR 6 5 8 4 
TOTAL 100 ......... 70 100 61 

Allotment: JBig Horn Transect: BH-8 ....... 1 
Ecological Site: Sandy bottom 2009 2009 2004 2004 
Plant Species Symbol %Present %Allowed %Present %Allowed 
Grasses 
annuals II' 6 6 10 10 
Forbs 
annuals 7 ....... 7 7 7 
mat spurge EUPHO 1 1 
globemallow SPHAER '- 3 3 1 1 
Shrubs 
Jlmberbush JACA 3 1 3 1 
ratany KRGR ... \ 2 1 
big bursage AMAM _\ \ 4 1 5 2 
christmas cholla CYLE8 I 3 3 
desert lavender HYEM J 2 1 
triangleleaf bursage AMDE 4 2 3 2 
saguaro CAGI 1 1 
cholla CYFU10 1 1 
bri cklebush BRCO 1 1 2 1 
lyrefruit LYCO 3 3 
Anderson wolfberry LYAN 21 8 33 10 
creosote LATR 5 2 
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All~tment: !Big Horn Transect: BH-9 
Eco Jo gical Site: Limy Upland 2009 2009 
Plant Species Symbol %Present %Allowed 

Gra.:sses 
fluff' grass ERPU 1 1 
annuals 5 5 

Foros 
dita,cis ARNE2 1 1 
mat spurge EUPHO 5 4 
annLJals 5 5 

Shrubs 
triangleleaf bursage AMDE 34 34 
ratan y KRPA 4 3 
creosote LATR 17 17 
buck horn cholla OPAC 6 5 
saguaro CAGI T 
limberbush JACA T ~ 

Trees 
littleleaf palo verde PAMI 18 7 
ironwood OLTE 4 2 
TOTAL 100 ....... 84 

Allotment: Big Horn Transect: BH-12 

I~ Ecological Site: Sandy bottom 2009 2009 
Plant Species Symbol %Present %Allowed 

Grasses 
annuals 4 4 
Forbs 
buckwheat annual ERIOG 4 0 
annuals -- '\.. 3 3 
Shrubs 
wolfberry LYAN 5 5 
fishhook pincushion MAMMI '\ 2 1 
hedoehog ECEN \ 1 ) 1 
brittle bush ENFA 2 2 
triangleleaf bursage AMDE ...... 12 12 
cholla' CYLE 13 6 
creosote LATR 35 19 
Trees 
ironwood OLTE 2 1 
littleleaf palo verde PAMI5 14 9 
saguaro CAGI 3 2 
TOTAL 100 65 
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Beloat Allotment 

Alle»tment: IBeloat Transect: 8-2 
Ecological Site: !Sandy bottom 2004 2004 1979 
Pia nt Species Symbol %Present %Allowed % Allowec 
Grasses 
big galleta PLRI 2 
annuals 10 10 10 
Forbs 
glolbemallow SPAM 1 
annuals 15 15 15 
Shrubs 
burrobrush HYSA 1 1 3 
big bursage AMAM 2 
triangleleaf bursage AMDE 7 2 2 
Anderson wolfberry LYAN 31 10 / 9 
creosote LATR 26 5 6 
Trees 
blue palo verde PAFL 6 6 3 
little leaf palo verde PAM I 7 
ironwood OLTE 4 
catclaw acacia ACGR 2 2 4 
mesquite PRVE 2 2 6 I> 
TOTAL 100 53 74 

Allotment IBeloat Transect 8-4 1 
Ecological Site: Sandy bottom 2007 2007 2004 2004 1979 
Plant Species Symbol %Present %Allowed %Present %Allowed %Allowed 
Grasses 
big galleta / PLRI 2 
annuals ' 5 5 10 10 10 
Forbs 
annuals 7 7 15 15 15 
lglobemallow SPAM 1 1 1 
Shrubs 
burrobrush HYSA 
clematis CLDR 7 2 4 4 
ljanusia JAGR 1 1 
vine milkweed SACY 17 8 2 2 
triangleleaf bursage AMDE 1 1 4 2 2 
Anderson wolfberry LYAN 15 5 28 8 5 
creosote LATR 13 0 10 
Trees 
blue palo verde PAFL 25 20 10 10 
little leaf palo verde, PAMI 2 
ironwood OLTE 2 
catclaw acacia ACGR 22 10 13 10 
TOTAL I 100 59 100 62 49 
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Allo-tment IBeloat Transect: 8-5 
Ecological Site: Loamy bottom 2007 2007 2004 2004 1979 
Plani Species Symbol o/o Present o/o Allowed %Present %Allowed %Allowed 

Grasses 
big- g~alleta PLRI 23 10 14 10 

(purple three-awn 
bush muhley MUPO 3 3 
annt.J als 10 10 5 5 5 
Fort>s 
annuals 15 15 5 5 5 
;glob em allow SPAM 1 1 2 2 
ShruJJs 
triangleleaf bursage AMDE 3 2 
burro brush HYSA 1 0 
lgreyt lhorn ZIOB 1 1 
wire I ettuce STPA 
An de rson wolfberry LYAN 29 18 38 14 5 
creosote LATR 2 2 5 5 
vine milkweed SACY 12 0 ' 2 2 
Trees 
mesQuite PRVE 7 9 9 
little I eaf palo verde PAM I 1 
ironwood OLTE 1 
catclaw acacia ACGR 7 7 13 10 1 

TOTAL 100 64 100 68 18 

L \ ........ 

Allotme nt: IBeloat Transect: 8..8 \. 1 .... 

Ecological Site: Limy Fan 2007 2007 
Plant Species Symbol %Present %Allowed .:> Grasses 

I 7 \ 
annuals ....... I 10 10 
Forbs 

/ 
annuals ........ 15 15 
Shrubs 
triangleleaf bursage AMDE 9 8 
creosote LATR 65 60 
christmas cactus ' CYLEB 1 1 

Trees 
mesquite PRVE 1 1 
ironwood OLTE 
TOTAL I 100 95 
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Allotment: l Beloat !Transect: B.S 
Ec~logical Site: Limy Upland 2009 2009 
Plant Species I Symbol %Present %Allowed 
Grasses 

I I 
annuals 4 4 
Forbs 
spurge I EUPHO 2 0 
desert trumpet ERIN4 1 1 
annuals 3 3 
Shrubs 
triangleleaf bursage AMDE 17 17 
rat any KRGR 13 10 
e_ph edra I EPHED 2 2 
whi1e bursage AMDU 1 1 
ere o sote I LATR 34 19 
hedgehog ECEN 1 1 
brit11ebush ENFA 2 2 
Trees 
littl eleaf palo verde PAM IS 19 9 
ironwood OLTE 1 1 
TOTAL 100 70 

v 
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Conley Allotment 

Allo-tment: Conley Transect: C-1 
Ecological Site: Sandy bottom 2009 2009 2004 2004 1980 
Plant Species Symbol %Present %Allowed %Present %Allowed %Allowed 
Grasses 
annLials 6 6 10 10 10 
bust-. muhly_ MUPO 2 2 

For~s 
anm.tals 7 7 10 10 10 
!glob e m allow I SPAM 1 1 

FUCY 1 1 I-' r 

I CLDR 2 2 
ditax is ARNE 1 1 ~ 

lyre fruit LYCO T 
Shrubs 
burro brush I HYSA / / 2 0 1 
big bursage AMAM 1 1 
tri an g le bursage I AMDE 22 2 I/ 5 1 1 
desert lavender I HYEM --v 
Anderson wolfberry LYAN 28 9 rc 33 10 12 
creosote I LATR 10 ~ 4 ..... 6 5 3 
crucifixion thorn CAEM \ 1 

I I OPAC ' \ ... 
Trees 
blue p alo verde I PAFL 10 ' 10 21 20 5 
litt leleaf palo verde I PAM I 8 
ironwood OLTE 1 ' \ 1 5 
catclaw acacia ACGR 2 2 2 2 
mesq uite I PRVE 7 7 10 8 10 
TOTAL .~ 100 55 100 67 66 -
Allotment Conley !Transect: C-2 
Ecological Site: Umy fan 2009 2009 2004 2004 1980 
Plant Species Symbol %Present %Allowed %Allowed 
Grasses 
annuals 5 5 10 10 10 
Forbs 
annuals .... 7 7 10 10 10 
Shrubs 
triangleleaf bursage AMDE 4 4 
creosote LATR 84 60 76 56 59 
Trees 
mesquite PRVE 2 2 
littleleaf palo verde PAMI 
TOTAL 98 74 100 eo 79 
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Allotment: Conley JTransect: C-3 
Eco logical Site: Sandy bottom 2009 2009 2004 2004 1980 
Plant Species Symbol %Present %Allowed %Present %Allowed %Allowed 
Grs.sses 
annuals I 5 5 10 10 10 

Forbs 
annuals I 9 9 10 10 10 
dita:xis ARNE 2 2 
tobacco NIOB 2 2 
wire lettuce STPA 2 2 
Shrubs 
burro brush HYSA 7 1 
white ratany KRGR ,.._ 2 
trlangleleaf bursage AMDE 2 
big bursage I AMAM 25 4 ~ 7 2 
lgrey thom ZIOB 3 1 2 
clematis CLDR 2 2 2 2 
Anderson wolfberry LYAN 5 5 10 
desert broom I BASA 2 1 ' 3 1 
creosote LATR 1 1 3 3 5 
Trees 
cat claw acacia ACGR 6 6 3 3 3 
Ironwood OLTE 5 
blue palo verde PAFL 42 20 43 20 7 
saguaro CAGI 1 
mesquite PRVE 2 2 4 4 6 
litt leleaf palo verde I PAMI ..... 8 
TOTAL 100 56 100 62 71 
Allotment: Conley Transect: C-4 
Ecological Site: Umy fan 2009 2009 " 2004 2004 1980 
Pia nt Species Symbol %Present %Allowed %Present %Allowed %Allowed 
Grasses 
annuals I 6 6 10 10 

- I~ 

Forbs 
annuals ', 9 9 10 10 

\ 

Shrubs 
ZIOB 3 1 
LYAN 3 0.5 

l FEWI T 
triangleleaf bursage AMDE 7 7 2 2 
creosote LATR 70 60 76 56 
Trees 
mesquite PRVE 2 2 

PAFL 2 0.5 
TOTAL I 98 84 100 80 
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An~tment: Conley Transect: C-5 
Ecological She: Umy upland 2009 2009 2004 2004 1980 
Pla,..t Species Symbol %Present %Allowed %Present %Allowed %Allowed 
Gra:sses 
annuals 4 4 10 10 10 
big galleta I PLRI 1 1 
Forbts 
ann~als 2 2 10 10 10 

Shrubs 
white rat any I KRGR 4 4 2 2 4 
creosote I IATR 75 19 59 20 20 
buck horn cholla OPAC 3 
teddybear cholla OPBI ~ 2 
trianQieleaf bursage I AMDE 2 2 ,. ... 22 
Anderson wolfberry I LYAN 2 2 1 
ocat illo I FOSP 2 2 4 
white bursage I AMDU 10 10 [..-_ 16 16 5 
lily I '"" 1 0 
Trees 
littleleaf palo verde PAMI _/ 4 
mesquite PRVE ~ 1 
saguaro CAGI 1 
TOTAL 100 44 100 60 87 

Conley !Transect: C-7 -
\. r - -, Allotment: • 

Ecolpgical Site: Sandy bottom 2009 2009 2004 2004 1980 
Plant Species I Symbol o/o Present o/o Allowed %Present o/o Allowed o/o Allowed 
Grasses 
annuals 8 8 10 10 10 
Forbs 
annuals I \ 10 10 10 8 10 
coyote tabacco I \. 2 2 
Shrubs 
triangleleaf bursage AMDE .................... 2 1 2 
big bursage ./ AMAM 8 2 2 
burrobrush _, HYSA 28 3 16 2 
arrowleaf milkweed ~ FUCY 1 1 
clematis "' CLDR T 
Anderson wolfberry LYAN 17 13 24 13 6 
creosote IATR l 2 1 5 2 7 
hackberry CEPA r 2 
big bursage AMAM 3 2 2 
whHe ratany KRGR 3 
greythorn ZIOB 1 
white bursage I AMDU 1 
Trees 
blue palo verde I PAFL 11 11 11 11 10 
ironwood OLTE 7 7 5 
mesquite PRVE 2 1 6 6 2 
catclaw acacia I ACGR 11 9 6 4 
saguaro I CAGI 4 
littleleaf palo verde PAMI 5 
TOTAL 100 66 100 61 72 
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Allotment: Conley Transect: C-9 
Ecological Site: Loamy bottom 2009 2009 2004 2004 1980 
Plant S~ecies Symbol %Present %Allowed %Present %Allowed %Allowed 
Grasses 
big galleta PLRI 12 10 16 10 
bush muhley MUPO 3 3 2 2 
annuals I 7 7 10 10 
Forbs 

1 globemallow SPAM 2 2 1 1 
lpink perezia PEWR 1 1 
dita:xis ARNE 3 3 
mustard 1 1 
ann uals ' 7 7 10 10 
Shrubs 
triangleleaf bursage AMDE 2 2 3 2 
creosote LATR 4 2 7 5 
drummond's clematis CLOR 1 0 
arrowleaf milkweed FUCY 1 0 
Coulter's brickelbusht BRCO 1 1 
Anderson wolfberry LYAN 37 18 35 15 
trixi s I TRCA 2 2 
Trees 
blue palo verde PAFL 10 9 
mesquite PRVE 6 6 5 5 
cat claw acacia ACGR 2 1 9 9 

TOTAL I 100 ..... 73 I' 100 71 
......._ .... 

Allotment: Conley Transect: C-10 I 
Ecological Site: Umy Upland 2009 2009 
Plant Species Symbol %Present %Allowed 
Grasses 
annuals ...... - 4 4 
Forbs 
annuals 3 3 

' .... ' Shrubs 
triangleleaf bursage AMDE ..... 8 8 
creosote LATR ' 54 19 
ocotillo ~ FOSP 3 2 
Anderson wolfberry LYAN 1 1 
rat any KRGR ,/ 11 10 
Trees 
littleleaf palo verde PAM I 16 8 
TOTAL 100 55 
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Hazen Allotment 

AIIOttment: !Hazen Transect: H-1 r- I 
Ecological Site: Limy Fan 2009 2009 2004 2004 1980 
Plant S ecies S mbol %Present %Allowed o/o Present %Allowed o/o Allowed 

Gra:sses 
annuals 5 5 10 10 10 
Forbs 
annuals 8 8 10 10 10 
Shrubs 

KRGR 2 2 2 2 1 
AMDE 11 11 3 3 2 
AMDU 1 
LYEX 5 2 
LATR 64 46 61 60 60 

sa uaro CAGI 2 2 
Trees 
ironwood OLTE 4 1 
little I eaf alo verde PAMI 8 2 5 1 
TOTAL 100 89 84 

Allotment: Hazen Transect: H-2 
- --,- I ... 

EcoiGgical Site: !Limy upland deep 2009 2009 2004 2004 1980 
Plant Species Svmbol o/o Present %Allowed %Present %Allowed %Allowed 

Grasses 
annuals 3 3 ....... 5 5 5 

-~ 

/ 

Forbs 
annuals 2 2 5 5 5 

' Shrubs 
rat anY KRGR ' 2 2 1 
trianQleJeaf bursage ~ AMDE 13 13 2 
white bursage I AMDU 13 13 1 
wolfberry ' ' LYEX 5 0 
creosote LATR 66 66 63 40 60 
greythom ZIOB ' 4 0 , 
Trees 
ironwood I OLTE 14 10 
Jittleleaf palo verde PAMI5 5 1 
TOTAL ..... 100 87 100 73 74 
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Allotment: Hazen Transect: H-3 
Ecological Site: Sandy bottom 2009 2009 2004 2004 1980 
Plant Species Symbol %Present %Allowed %Present %Allowed %Allowed 
Gra.:sses 
annuals 5 5 10 10 10 

I 

Forbs 
annuals I 7 7 15 15 15 

Shrubs 
burro brush HYSA 3 3 2 2 5 
big bursage AMAM 
triangleleaf bursage AMDE 17 2 5 2 2 
Anderson wolfberry LYAN 2 2 14 10 10 
creosote LATR 45 15 17 5 5 
Trees 
blue palo verde I PAFL 5 3 
little leaf palo verde PAMI 5 5 - 13 7 10 
ironwood I I OLTE 12 12 19 10 10 
TOTAL I 96 51 100 64 67 

...... 

Allotment: Hazen Transect: H-4 T - I ~ 

Ecological Site: Sandy bottom 2009 2009 2004 2004 1980 
Plant Species Symbol %Present %Allowed %Present %Allowed %Allowed 
Grasses 
annuals I I 5 \ 5 10 10 10 

I I 
Forbs 
annuals 7 '\ 7 / ......... 5 5 5 
arrowleaf milkweed FUCY 1 1 

Shrubs 
burro brush HYSA 28 5 5 5 
triangleleaf bursage AMDE 3 2 1 1 2 
sweetbush bebbia BEJU 3 3 

COGL 1 1 
brittlebush ENFA 1 1 
Anderson wolfberry LYAN 15 5 12 10 4 
creosote LATR I 4 4 3 3 5 
white bursage I AMDU J 3 
saguaro I CEGI J 1 
Trees 
blue palo verde I PAFL 14 14 8 2 
little leaf palo verde PAM I 5 5 2 
mesquite I I PRVE 8 5 
whitethorn acacia ACCO 3 3 
ironwood OLTE 36 5 8 
catclaw acacia ACGR 4 4 18 3 
TOTAL I 100 63 100 46 40 
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Allotment: Hazen Transect: H-5 
Eco-logical Site: I Shallow hills 2004 2004 
Plant Species Symbol %Present %Allowed 

Gra..sses 
anna.J a l s I 10 10 

Forbs 
annuals 7 7 

Shrubs 
britt I ebush ENFA 3 3 
ratanY KRGR 
trian gleleaf bursage AMDE 7 7 
white bursage AMDU 
wolfberry LYEX 3 3 
creosote LATR 38 12 

cholla I OPAC 11 10 

Trees 
ironwood I OLTE 0 0 .I 
little I eaf palo verde PAM I 20 15 

sagu aro I CAGI 

~ -t 
barrel cactus I FECY 1 

TOTAL I I 100 67 

Allotment H-6 T l 
2009 2009 2004 2004 1980 

o/o Present o/o Allowed o/o Present o/o Allowed o/o Allowed 

Grasses 
big galleta HIRI 1 1 
annuals 3 3 5 5 5 
Forbs 
annuals 2 2 5 5 5 

Shrubs 
KRPA 12 11 13 10 1 
BEJU 1 
AMDU 3 2 15 10 1 
AMDE 6 5 
LYEX 1 1 

creosote LATR 74 74 45 45 60 
cholla OPAC 2 2 
Trees 
Ironwood OLTE 3 2 
Catclaw acacia ACGR 1 0 
Littleleaf alo verde PAM I 7 7 
Saguaro CAGI 1 1 
TOTAL 100 97 100 89 72 
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lower Vekol Allotment 

Allc.tment: Lower Vekol Transect: LV-1 
Ecological She: Loamy bottom 2009 2009 2004 2004 1980 
Plant Species I Symbol o/o Present %Allowed %Present %Allowed %Allowed 
Grs.sses 
big ~alleta l I PLRI 44 35 17 10 
bus 11 muhley MUPO 2 2 1 1 
annLJals I I 4 4 5 5 5 
Forbs 
annuals 4 4 5 5 5 
globemallow SPAM 1 1 1 
Shrubs 
triangleleaf bursage AMDE 14 10 .... 17 2 
grev ratany KRGR (' 1 1 
white bursage AMDU ' ,1' ' 10 
christmas cholla I OPLE 2 ' 2 
Anderson wolfberry LYAN 11 9 5 5 5 
creosote I LATR 6 6 11 10 15 
burrobrushl I HYSA 2 
wolfberry I I LYMA " 5 5 
Trees 
mesquite PRVE 6 6 .... 11 11 8 
ironwood I I OLTE " 1 1 2 
catclaw acacia I ACGR 8 6 18 9 
TOTAL I I 99 82 100 68 53 

-
Allotment: Lower Vekol Transect: LV-2 --r 1 
Ecological Site: Limy upland deep 2009 2009 2004 2004 
Pia nt S~>_ecies Symbol %Present %Allowed %Present %Allowed 
Grasses 
big galleta PLRI 2 2 
annuals f / 3 3 5 5 
Forbs 
annuals 5 5 5 5 

Shrubs 
triangleleaf bursage AMDE I 3 2 14 5 
burrobrush HYSA 1 
white bursage AMDU 12 9 13 6 
rat any KRPA 10 7 9 9 
creosote LATR 57 57 35 35 
ocotillo FOSP 5 0.5 4 1 
hedgeho_g ECEN 
[jumping cholla OPFU 1 1 2 2 
Trees 
ironwood OLTE 3 1 6 6 
littleleaf palo verde PAM I 1 0.5 4 4 
TOTAL 100 86 100 80 
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Allotment Lower Vekol Transect: LV-3 
EcO' logical Site: Sandy bottom 2009 2009 2004 2004 1980 
Plant Species Symbol %Present %Allowed %Present %Allowed %Allowed 

Gra..:sses 
anni.Jals 5 5 10 10 10 
big-galleta PLRI 1 
bush muhley I MUPO 2 
Forbs 
dita ><is I I ARNE 1 1 
annuals 7 7 10 10 10 
Shrubs 
burrobrush HYSA 1 1 1 1 1 
big bursage AMAM 1 1 
trian~leleaf bursage AMDE 9 2 2 2 2 
soaptree yucca I YUEL 1 1 
hackberry I I CEPA 1 1 f 2 2 
lyre fruit I I LYCO I' T 
Anderson wolfberry LYAN 5 2 9 7 6 
creosote LATR 29 8 15 4 8 
clematis I I CLDR T 
wolfberry LYMA 2 2 
Tree~ 
blue palo verde PAFL 11 11 ..... 12 12 1 
foothills palo verde PAMI - ..... 3 
ironwood OLTE 1 1 3 3 3 
whitethorn acacia1 ACCO 8 4 ' 5 0 
catclaW acacia ACGR 5 3 11 5 3 
mescauite PRVE 17 7 15 5 3 
TOTAL I I 1- 100 53 99 65 53 

\ ... 
Allotment LowerVekol Transect: LV-4 T r 
Ecological Site: Limy upland 2009 2009 2004 2004 1980 
Plant S ecies I %Present %Allowed %Present %Allowed %Allowed 

Grasses 
annuals 3 3 5 5 5 
Forbs 

3 3 5 5 5 

AMDE 32 32 26 26 23 
KRPA 1 1 1 1 5 
LATR 49 19 36 20 20 
FOSP 1 1 3 3 2 
MAGRG 1 1 

ear OPAC 6 
CYVE 
OPPH 6 3 
OPBI 2 
ECEN 1 1 
OPFU 5 5 11 5 2 

OLTE 0 0 3 
CAGI 1 1 3 3 1 

alo verde PAM I 4 4 2 2 1 
I 100 70 100 75 75 



LS_SDNM_RMP_100136

Arnold Allotment 

Allotment: !Arnold Transect: A-4 
Ecol oglcal Site: Umy Fan 2009 2009 2004 2004 1980 
Plan1: Species Symbol %Present %Allowed %Present %Allowed %Allowed 
Grasses 
big galleta PLRI 
!purple three-awn ARPU 
annuals 5 5 10 10 10 
Forbs 
annuals 8 8 15 15 15 
turks head1 I CHRI 2 2 
ditaxis ARNE 3 3 
spurge EUPHO 8 8 
globe mallow SPAM T 
Shrubs 
white burs age AMDU T 
trian gleleaf bursage AMDE 6 6 8 5 
mormon tea EPTR 
britt I ebush ENFA 
Anderson wolfberry LYAN 2 2 
creosote lATR 63 46 53 53 60 
rat anY KRPA 7 7 5- 3 
Trees 
little leaf palo verde PAMI ..... 

ironwood I OLTE ...... 5 5 
catclaw acacia ACGR 
TOTAL _ 100 83 100 95 85 
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Frequency Data 

Big Horn Frequency (%) 
Species Transect 

Trees/Shrubs BH 1 BH2 BH3 BH4 BH5 BH6 8H7 8H8 

whitethorn acada ACCO 2 10 

catcl aw acacia ACGR 8 16 2' 2 6 10 

canvo n ragweed AMAM 2 1 6 

triangleleaf bursage AMDE 8 18 21 ' 23 15 5 

white bursage AMDU 14 

sweetbush bebbia BEJU 1 2 

coulter's brickelbush BRCO 2 

saguaro CAGI 3 '"' ) ~ I ) 1 ,_,. 
hack berry CEPA 1 

jumping cholla CYFU10 1 ~ I\ 1 

christmas d"lolla CYLES 1 1 3 

staghom cholla CYVE3 \\ ""' ,,-.......... 1 1 

britt I ebush ENFA 1 

mormon tea EPHRED / "-.. \ \ ,.I 
~ ... 

1 ... ) 1 

arrovvl eaf milkvine FUCY 1 3 

desert I avender HYEM 1 ' 1 1 1 

burro brush HYSA 14 12 1 1 

limberbush JACA ' 7 ~· -
.... 3 

white ratany KRGR 7 6 2 2 

creosote LATR ( 7 ,, 67 ,, 52 6 62 39 22 5 
1--
wolfberry_LYAN 48 5 3 20 5 25 

wolfberry LYBE '\.... 2 

ironwood OLTE 8 13 10 3 3 3 1 

blue palo verde PAFL6 4 3 9 

littlel eaf Jlalo verde PAMIS 2 5 17 2 6 7 6 

mistletoe PHCAS 1 

mesquite PRVE 3 3 

trixis TRCAS 2 2 

Grass/F orbs 
ditaxisARNE2 3 3 12 3 21 

mat spur:ge EUPHO 5 1 

janusia JAGR 1 

bush muh~v._ MUPO 2 2 1 

big gall eta PLRI 12 ,___,. 
lglobemallow SPAM 1 2 5 

Total 100 100 100 100 100 100 100 100 
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Be I oat Frequency (%) 
species Transect 

Trees/Shrubs B4 B5 B7 B8 B9 

cat claw acacia ACGR 23 11 

canyon ragweed AMAM 

triangleleaf bursage AMDE 3 14 13 20 

white bursage AMDU // 1 

saguaro CAGI 

Drummond's clematis CLDR 9 / '\. 

christmascholla CYLE8 2 

staghorn cholla CYVE3 / 
hedgehog ECEN 1 

brittlebush ENFA '" i/\ ... 
3 

mormon tea EPHRED 2 

ocotillo FOSP 

arrowleaf milkvine FUHI 12 19 

desert lavender HYEM ' \ 
......... 

burro brush HYSA 2 1 

white rat any KRGR 
·~ } 

14 

creosote LATR 5 4 86 84 35 

wo lfberry LYAN 20 33 

ironwood OLTE 1 
'--

blue palo verde PAFL6 24 ........... ) 

littleleaf ~alo verde PAMIS 
I~' 

21 
mi stl eto e PHCA8 

mesquite PRVE 1 

Grass/Forbs 
ditaxisARNE2 " 1 

desert trumpet ERIN4 1 

mat spurge EUPHO "\J 1 

Janusia JAGR 1 2 

bush muhly MUPO 

big gal leta PLRI 29 

globemallow SPAM 1 

Total 100 100 100 100 100 
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Co n ley Frequency (%) 
Spec::les Transect 

Trees/Shrubs C1 C2 C3 C4 C5 C7 C9 C10 

catcl ;JW acada ACGR 3 6 13 2 

camr () n ragweed AMAM 1 33 6 

triangleleaf bursage AMDE 23 10 3 3 12 

white bursal!;e AMDU 10 

desert broom BASA2 4 

coulter's brickelbush BRCO 1 

orun1mo nd's d emati s a.DR 8 3 1 

stag horn cholla CYVE3 1 ...... 2 

barrel cactus FEWI 1 1 

o coti II o FOSP " 3 

anrovvl eat milkvine FUHI 5 1 5 1 

desert I avender HYEM '\.. / 
burro brush HYSA 29 

white rat any KRGR ........._ 5 11 

creosote LATR 9 96 78 n 1 5 53 

wolfberrvLYAN 28 4 2 23 45 3 

desert tobacco NIOB 2 

lronvvo od OLTE 1 8 

blue palo verde PAFL6 44 3 12 10 

little leaf palo verde PAMI5 8 16 

mist I etoe PHCA8 

mesQUite PRVE 9 4 2 '\ 3 5 

trixl s TRCA8 1 

greythomZIOB -.......... 4 

Grass/Forbs 
dltaxisARNE2 2 2 6 

mat spurlte EUPHO 

bush muhly MUPO ' 2 v 3 

big gall eta PLRI 1 14 

[globemallow SPAM 1 3 

wirelettuce STPA4 3 

Total 100 100 100 100 100 100 100 100 
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Hazen Frequency (%) 
Species Transect 

Trees/Shrubs H1 H2 H3 H4 H6 

whl tethorn acacia ACCO 2 

cat claw acacia ACGR 5 

can"o n ragweed AMAM 

triangleleaf bursage AMDE 14 14 20 3 6 

white bursage AMDU ~ 3 

sweetbush bebbia BEJU 3 

saguaro CAGI 2 ( ... -....... 
Oru mmo nd's d emati s CLOR 1 

brittlebush ENFA 4 " I~ arro wleaf milkvine FUCY 3 

burro brush HYSA 4 " 33 

white rat any KRGR 2 2 14 

creosote LATR 74 64 50 ...... 4 77 
wolfberry LYAN 

wolfberrv LYBE 9 • 3 .... 19 

Ironwood OLTE 13 

blue palo verde PAFL6 ""\ \ 14 

littl el eaf palo verde PAMIS 8 6 6 5 

mesquite PRVE ......... I 8 

greythom ZIOB 5 

TOTAL - -....... 
100 ' 100 100 100 100 --
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Lo~er Vekol Frequency(%) 
Spe des Transect 

Trees/Shrubs LV1 LV2 LV3 LV4 

whi-tethorn acada ACCO 8 

catc:law acacia ACGR 10 6 

can~o n ragweed AMAM 

triangleleaf bursal!e AMDE 14 4 14 32 

white bursage AMDU 12 

coutter'sbrickelbush BRCO 1 

saguaro CAGI 1 

hackberry CEPA 1 

!Jumping cholla CYFU10 6 

christmas cholla CYLE8 1 1 

sta~ horn cho II a CYVE3 2 1 

hedeehog ECEN 1 

ocotillo FOSP 6 ( 1 

burro brush HYSA 1 

white ratany KRGR 12 ""' 1 

creosote LATR 10 60 29 51 

wolfberrv LYAN 17 8 

fishhook pincushion MATE4 1 

ironwood OLTE 1 2 1 

blue palo verde PAFL6 1 1 11 

littleleaf palo verde PAMIS 5 

mesquite PRVE 7 18 

Grass/Forbs 

dltaxts ARNE2 ( 1 

bush muhlv MUPO 2 1 

big ~all eta PLRI 37 " lglobemallow SPAM 

TOTAL "' 100 100 100 100 
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Rangeland Health Assessment 

Departure from Ecological Site Description 
I 

r-- --

Site Attribute 
SoiiLSite Stability_ Hvdrol og_i c Function Biotic lntearltv 

BIG HORN 
BH-1 None to Sliaht None to Sliaht n Sliaht to Moderate 
BH 2 Sli qht to Moderate Sliaht to Moderate None to Sliqht 
BH-4 None to Sllaht None to Sllaht None to Sliaht 
BH-5 None to Sllaht None to Sllaht .... None to Sllaht 
BELOAT I 
B-2 Sliaht to Moderate Sliaht to Moderate Sll aht to Moderate 
B 4 None to Sllaht None to Sllaht Sllaht to Moderate 
B-5 Sll qht to Moderate Sllaht to Moderate Sliqht to Moderate 
CONLEY ./'. I 
C-1 None to Sli_g_ht None to Sllaht \. / / None to Sliaht 
C-2 None to Sllqht None to Sllaht None to Sllqht 
C-3 None to Sliaht None to Sllaht " None to Sllaht 
C-4 None to Sllqht None to Sli_qht '- None to Slj_g_ht 
C-5 None to Sliaht None to Sllaht None to Sliaht 
C-7 None to Sllaht None to Sllaht None to Sllaht 
C-9 None to Sllqht . .--- None to Sli qht _............_ None to Sliaht 
HAZEN "'-"' 

H-1 Sl i aht to Moderate Sliaht to Moderate Sliaht to Moderate 
H-2 Sll qht to Moderate Sllaht to Moderate Sllqht to Moderate 
H-3 None to Sllaht None to Sliaht Sllaht to Moderate 
H-4 None to Sli_g_ht None to SILght None to Sllaht 
H-5 None to Sllqht ' None to Sllqht None to Sliqht 
H-6 Sll aht to Moderate Sll aht to Moderate Sllaht to Moderate 
LOWER VEKOL I 
LV-1 None to Sliaht \. '\ None to Sliaht None to Sllqht 
LV-2 None to Sliaht ' None to Sllaht Sliaht to Moderate 
LV-3 None to Slight J None to Sllqht None to Slj_g_ht 
ARNOLD j I I 
A-4 None to Sliaht None to Sliaht None to Sliaht 

I 
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Cover Data 

Bighorn Allotment Ground Cover(%) 
Bare Veg. 

Site ground Litter Cryptogams Veg. canopy basal Gravel/Stone 
2009 2004 2009 2004 2009 2004 2009 2004 2004 2009 2004 

8H-
1 5 37 10 36 11 

8H-
2 6 3 46 12 5 18 5 7 2 38 58 

8H-
3 5 2 24 16 11 2 11 11 1 49 68 

8H-
4 7 5 21 31 1 3 48 2 23 39 

8H-
5 0 3 8 11 1 3 14 10 1 76 72 

8H-
6 24 21 0 21 8 26 

8H-
7 5 12 49 61 7 11 36 12 1 4 3 

8H-
8 3 9 1 85 1 1 

BH-
9 7 1 5 7 14 58 

8H-
10 2 11 1 3 83 

Beloat Allotment Ground Cover (%) 

Site Bare ground Litter Cryptogams Veg. canopy Gravel/Stone 
2009 2004 2009 2004 2009 2004 2009 2004 2009 2004 

8-1 9 9 2 8 72 

8-2 0 21 3 76 0 

8-4 8 0 52 22 4 1 13 41 23 36 

B-5 10 22 9 29 2 1 79 28 0 5 

8-8 19 33 27 4 17 

8-9 1 22 7 13 57 

Conley Allotment Ground Cover(%) 
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Bare Veg. 

Site ground Litter Cryptogams Veg. canopy basal Gravel/Stone 

2009 2004 2009 2004 2009 2004 2009 2004 2004 2009 2004 

C-1 11 26 13 19 5 0 71 34 0 21 
C-2 35 62 55 15 4 1 6 20 0 2 
C-3 2 17 26 14 0 0 68 41 4 28 
C-4 7 35 30 17 7 5 8 8 48 35 
C-5 6 16 22 3 11 2 8 10 53 69 
C-7 18 9 23 23 0 0 31 31 28 37 
C-9 7 18 32 9 14 15 47 58 0 0 

C-
10 2 25 3 24 I 46 

Hazen Allotment Ground Cover(%)* ..... 

Bare Veg. 

Site ground Litter Cryptogams canopy Gravel/Stone 
2004 2004 2004 2004 2004 

H-1 10 10 6 7 67 
H-2 8 17 0 8 ""- 67 
H-4 9 24 0 20 47 

H-5 0 29 0 12 59 
H-6 11 10 5 12 62 
H-7 1 33 2.5 62 1.5 

*No cover data for 2009 

Lower Vekol Allotment Ground Cover (%) 

Bare 
Site ground Litter Cryptogams Veg. canopy Gravel/Stone 

2009 2004 2009 2004 2009 2004 2009 2004 2009 2004 ,_ 
LV-1 6 12 19 13 5 3 69 72 1 0 
LV-2 4 0 19 33 5 4 19 30 53 33 

LV-3 13 7 16 26 3 0 60 51 8 16 
LV-4 3 0 31 20 5 7 10 8 51 65 

Arnold Allotment Ground Cover(%) 

Bare 

Site ground Litter Cryptogams Veg. canopy Gravel/Stone 

2009 2004 2009 2004 2009 2004 2009 2004 2009 2004 

A-4 7 10 41 1 5 16 25 1 0 36 so 
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Avera~e Cover of Microbiotic Crusts (%/plot) * 

Com m u n lty 

Creosote-Bursage 
(Limy fan, Limy upland 

deep) 
Xerori parian (Sandy 

bottom) 

*Based on PBI data 
** No data collected 

BMGR/Area A Bighorn 

1.8 9.5 

0 1.7 

Lower 
Conley Bel oat Hazen Vekol 

3.2 2.1 5 ** 

1 ** 1.5 ** 
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BMGR/ Area A Comparison Plots 

BLM Plots (Area A only) 

Allotment: Big Hom Transect: BHPP1S I 
Eco logical Site: Limy Upland deep 2009 2009 
Plant Species Symbol %Present %Allowed 
Gra.sses 
annuals I " 2 2 

Forbs 
mat spurge EUPHO 1 ..... 0 
annuals I 4 4 i' 

\ / ) 

ShrtJbS 
triangleleaf bursage AMDE 34 11 
ratany I KRPA _!_ 11 7 
creosote lATR '- v 1,.-- 34 ' ) 34 
buckhorn cholla CYVE ..... { 4 -...... 1 
hedgehog ECEN ......... ...... 1"-. 1 ....... 0 
saguaro I CAGI '\. " 1 1 
ocotillo FOSP \ 3 2 
Trees 
little leaf palo verde PAM I 4 0.5 
ironwood OLTE I 1 0.5 
TOTAL .... '\. / / 100 63 

'V' 
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AIIGtment: BiQ Horn Transect: BHPP2S 
Eco lo glcal Site: !Limy Fan 2009 2009 
Plant Species Symbol o/o Present o/o Allowed 

Gra..sses 
annuals 3 3 

Forbs 
annuals I 5 5 

Shrubs 
trian gleleaf bursage AMDE 24 17 
catc Jaw acacia ACGR 1 0 
rat anY KRPA 4 3 
creosote LATR 51 51 
mistletoe PHCA T 
burrobrush I HYSA 1 0 '-
buckhorn cholla CYVE 3 1 ' saguaro CAGI 1 1 
limberbush JACA T i ..... 
Trees 
ironwood OLTE 4 c 1 
little I eaf palo verde PAMI 3 ' 1 \ 

TOTAL 100 ' 83 / 

Allotment: Big Horn Transect: BHPP3S 
·~ Ecological Site: Sandy wash 2009 2009 

Plant Species Symbol o/o Present o/o Allowed ' 

Grasses 

annuals \. 5 - 5 
._ 

Forbs 

ditaxis ARNE 1 1 

annuals '\. 6 6 

spurge EUPHO ~ 1 1 

Shrubs 

triangleleaf bursage AMDE 

"" 
6 2 

catclaw acacia ACGR "".:.J. 1 1 

brickelbush BRCO 2 2 

big bursage AMAM 1 1 
creosote LATR 30 5 
burro brush HYSA 1 1 

wolfberry LYAN 9 7 
Trees 
ironwood OLTE 33 14 
littleleaf palo verde PAM I 4 4 
TOTAL 100 50 
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Limy fan 

ScientificName 
Larrea divaricata tridentata 
Cylindropuntia acanthocarpa 
[Carnegrea grgantea 

ScientificName 
Larrea divaricata tridentata 

ScientificName 
Larrea divaricata tridentata 
Krameria grayi 

BMG R/ Area A PBI Plots 

236 
%Cover %Comp 

6.00 92 
0.25 4 
U.L!l 4 

6.50 100 

237 

%Cover %Comp 
8.00 100 
8.00 100 

240 
%Cover %Comp 

7.00 88 
1.00 12 
8.00 100 

~ 

ScientificName 
Parkinsonia microphylla 
~cium 

Limy upland deep 
269 

ScientificName 
Muhlenbergia porteri 
Larrea divaricata tridentata 
Krameria grayi 

Fo~uieria splendens 
!t:rroneuron pulchellum 

Cylindropuntia Jeptocaulis 
Cylindropuntia acanthocarpa 
,Ambrosra deltordea 

/ /"' 
272 

ScientificName 
Pleuraphis rigida 
Larrea divaricata tridentata 
Cylindropuntia fujgida 

"' 234 
ScientificName 

Larrea divaricata tridentata 
Krameria grayi 
!Ambrosia dumosa 

232 
%Cover %Comp 

4.00 25% 
3.00 18% 

Larrea divaricata tridentata 2.00 12% 
Fouquieria splendens 3.00 18% 
Echinocereus engelmannii 1.00 6% 
Cylindropuntia acanthocarpa 1.00 6% 
Carnegiea gigantea 0.25 2% 
Ambrosia dumosa 1.00 6% 
Ambrosia deltoidea 1.00 6% 

16.25 100% 

%Cover %Comp 
1.00 5 
7.00 38 
2.00 11 

3.00 16 
J.UU 16 

1.00 5 
1.00 5 
U.Lb 1 

18.25 97 

%Cover %Comp 
0.25 1 
8.00 46 
9.00 53 
17.25 100 

%Cover %Comp 
5.00 63 
2.00 25 
1.00 12 
8.00 100 
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sandy bottom 
233 271 

ScientificName %Cover %Comp Scientific Name %Cover o/oComp 
Ziziphus obtusifolia 2.00 5% Ziziphus obtusifolia 2.00 8% 
Seb ~stiania bilocularis 0.25 1% Prosopis velutina 2.00 8% 
Parkin sonia florida 15.00 40% Parkinsonia microphylla 3.00 12% 
Olneya tesota 15.00 40% Olne_y_a tesota 2.00 8% 
Ly_ci IJm andersonii 3.00 8% Lycium 4.00 15% 
Larrea divaricata tridentata 1.00 3% Larrea divaricata tridentata 10.00 38% 
Condalia wamockii 0.25 1% Ephedra aspera 2.00 8% 
Carr~egiea _gigantea 0.25 1% Atriplex canescens 0.25 1% 
IAmt>rosia ambrosioides 1.00 3% Ambrosia deltoidea 0.25 1% 

37.75 100% Acacia greggii 0.25 1% 
Acacia constricta 0.25 1% 

252 26.00 100% 
Scientific Name %Cover %Comp 

Park insonia microphylla 30.00 63% 
Olne ya tesota 10.00 21% 
Lycium 1.00 2% 
Larrea divaricata tridentata 2.00 4% 
Janusia gracile 2.00 4% 
Fago nia californica 0.25 1% 
Ence lia farinosa farinosa 1.00 2% 
Ditax is lanceolata 0.25 1% 
Cylin dropuntia acanthocarpa 0.25 1% 
Carnegiea gigantea 0.25 1% 
Brick ellia coulteri 0.25 1% 
Ambrosia deltoidea 0.25 1% 

47.50 100% 
262 

ScientificName %Cover %Comp 
Ziziphus obtusifolia 0.25 1% 
Trixis californica _.,--- 0.25 1% 
Prosopis velutina 1.00 4% 
Parkinsonia microphylla 8.00 34% 
Lt_roc arpa coulteri 0.25 1% 
Lycium 1.00 4% 
Larrea divaricata tridentata 3.00 13% 
Krameria grayi 0.25 1% 
F ouquieria splendens 0.25 1% 
Ditaxis lanceolata 0.25 1% 
Condalia wamockii 1.00 4% 
Bebbia juncea aspera 2.00 9% 
Asclepias subulata 1.00 4% 
Ambrosia confertifolia 1.00 4% 
Ambrosia ambrosioides 1.00 4% 
Acacia greggi1 3.00 13% 

23.50 100% 
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APPENDIX B 

PBI STUDY PLOTS 

(within the SDNM allotments) 
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LiiT'lY fan 
Plot #58 

Scientific Name 
Larrea divaricata tridentata 
Cylindropuntia acanthocarpa 
Ambrosia delto!dea 

Tota I 

LiiT'IY upland deep 
59 

ScientificName 
Larrea divaricata tridentata 
F ero cactus wislizeni 
ferocactus cylindraceus 
Amb ..-osia deltoidea 

Total 

60 
ScientificName 

Mam miliaria 
Larrea divaricata tridentata 
Cylindropuntia acanthocarpa 
Ambrosia deltoidea 

Total 

61 
ScientificName 

Parkinsonia microphylla 
Larrea divaricata tridentata 
Krameria grayi 
Carne aie a gigantea 
Aml:irosia deltoidea 

Big Horn PBI Data 

%Cover % Comp. 
7.00 85 
0.25 3 
1.00 12 
8.25 100 

%Cover % Comp 
6.00 80 
0.25 3 
0.25 3 
1.00 13 
7.50 99 

%Cover %Comp 
0.25 5 
3.00 54 
0.25 5 
2.00 36 
5.50 100 

%Cover %Comp 
2.00 13 
11.00 71 
0.25 1.5 
0.25 1.5 
2.00 13 
15.50 100 
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Granitic hills 
181 

ScientificName 
Parldnsonia microphylla 
OJneya tesota 
Larrea divaricata tridentata 
Krameria grayi 
Fouquieria splendens 
Fagonia californica 
Euphorbia 
Erioneuron pulchellum 
Encelia farinosa farinosa 
Carneg1ea gigantea 
Ambrosia deltoidea 

Total 

183 
ScientificName 

Sphaeralcea ambigua 
Par kinsonia microphylla 
Lycium 
Larrea divaricata tridentata 
Fouquieria splendens 
Fagonia californica 
Eriogonum inflatum 
En celia farinosa farinosa 
Draba cuneJfoiJa 

Cy lindropuntia acanthocarpa 
Ca lliandra eriophylla 
Ari stida 
Ambrosia deltoidea 

Total 

194 

ScientificName 

Parkinsonia microphylla .... 

Lycium 
Larrea divaricata tridentata 
Hyptis emoryi 
F ouquieria splendens 
Fagonia californica 
Eriogonum fasiculatum 
Encelia farinosa farinosa 
Brickellia coulteri 
Aristida purpurea 
Ambrosia deltoidea 

Total 

%Cover o/o Comp 
6.00 20 
4.00 14 
0.25 1 
2.00 7 
3.00 10 
2.00 7 
1.00 3 
1.00 3 
1.00 3 
0.25 1 
9.00 31 
29.50 100 

%Cover o/o Comp 

1.00 2 
20.00 51 
2.00 5 
1.00 2 
1.00 2 
3.00 8 
0.25 1 
1.00 2 
0.25 1 
1.00 2 
3.00 8 
1.00 2 
5.00 13 
39.50 99 

%Cover o/o Comp 

18.00 63 
1.00 3 
3.00 11 
1.00 3 
0.25 1 
0.25 1 
4.00 14 
0.25 1 
0.25 1 
0.25 1 
0.25 1 
28.50 100 

63 
ScientificName %Cover % Comp~ 

Parkinsonia microphylla 6.00 62 
Mammillaria grahamii 0.25 3 
Lycium 0.25 3 
Larrea divaricata tridentata 1.00 10 
F ouquieria splendens 0.25 3 
Ferocactus emoryi 0.25 3 
Encelia farinosa farinosa 0.25 3 
Cylindropuntia acanthocarpa 1.00 10 
Ambrosia deltoidea -- 0.25 3 
Total 9.50 100 

196 
ScientificName %Cover 

Parkinsonia microphylla 9.00 30 

Lycium parishii 1.00 3 
Larrea divaricata tridentata 8.00 27 
F ouquieria spJendens 0.25 1 
Euphorbia 1.00 3 
Ditaxis lanceolata 0.25 1 
Cylindropuntia fulgida 0.25 1 
Cylindropuntia acanthocarQa 0.25 1 
Carnegiea gigantea 1.00 3 
Ambrosia delto1dea 9.00 30 
Total 30.00 100 

198 
ScientificName %Cover o/o Comp 

Parkinsonia microphylla 20.00 46 
Olneya tesota 2.00 4 
Mammillaria grahamii 0.25 1 

Lycium 0.25 1 
Larrea divaricata tridentata 1.00 2 
Krameria grayi 1.00 2 
Janusia gracile 0 .25 1 
F ouquieria splendens 2.00 4 
Fagonia californica 1.00 2 
Ditaxis lanceolata 0.25 1 
Cylindropuntia acanthocarpa 1.00 2 
Carnegiea gigantea 0.25 1 
Aristida purpurea 0.25 1 
Ambrosia deltoidea 14.00 32 
Total 43.50 100 
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199 204 
ScientificName %Cover %Comp ScientificName %Cover % Comp 

Spt-aeralcea ambigua 1.00 5 Viguiera parishii 0.25 1 
Part< in sonia florida 1.00 5 Trixis californica 0.25 1 
Notholaena standleyi 0.25 1 Sphaeralcea ambigua 0.25 1 
Nicotiana obtusifolia 0.25 1 Senecio lemmonii 0.25 1 
Muhlenbergia porteri 0.25 1 Pleuraphis rigida 0.25 1 
Machaeranthera pinnatifida 0.25 1 Parkinsonia microphylla 7.00 20 
Lyci um 1.00 5 Notholaena standleyi 1.00 2 
Janusia gracile 0.25 1 Mirabilis laevis v villosa 1.00 2 
Hyp"tis emoryi 7.00 37 Mammillaria .. grahamii 0.25 1 
Fagonia califomica 1.00 5 Lycium 3.00 9 
Ephedra aspera 1.00 5 Larrea divaricata tridentata 0.25 1 
Enc eli a farinosa farinosa 2.00 11 Krameria grayi 1.00 2 
Dita:xis lanceolata 0.25 1 Hyptis emoryi 3.00 9 
Cylindropuntia acanthocarpa 0.25 1 Hibiscus denudatus 0.25 1 
Carnegiea _gigantea 0.25 1 Fouquieria splendens 1.00 2 
Brickellia coulteri 3.00 16 Fagonia californica 0.25 1 

Total 19.00 97 Euphorbia albomarginata 0.25 1 
Eriogonum inflatum 1.00 2 

200 Ephedra aspera 1.00 2 
ScientificName %Cover o/o Comp Encelia farinosa farinosa 9.00 26 

Trixis californica 0.25 1 Ditaxis lanceolata 0.25 1 
Pleu r aphis rigida 0.25 1 

\ Park insonia micror>hylla 3.00 13 
Mammillaria grahamii 0.25 1 
Hypt i s emoryi 4.00 16 

Cylindroj>_untia big_elovii 1.00 2 
Cylindropuntia acanthocarpa 0.25 1 
Carnegiea gigantea 0.25 1 
Carlowrightii arizonica ~ 0.25 1 

Hibiscus denudatus 4.00 16 Ayenia microphylla 0.25 1 
F ouq uieria splendens 2.00 8 Aristida 1.00 2 
F ago nia californica 0.25 1 

! 
Ambrosia deltoidea 1.00 2 

Encelia farinosa farinosa 8.00 33 - Adenophyllum porophylloides 0.25 1 
Ditax1s adenophora 0.25 1 Acleisa_nttl_es longiflora 0.25 1 
Cylin dropuntia acanthocarpa 1.00 4 Total 35.25 99 
Carnegie a _gigantea 0.25 1 I'-
IAnstida 1.00 4 201 

Total 24.50 100 Scientific Name %Cover % Comp 
Selaginella arizonica 25.00 42 
Parkinsonia microphylla 6.00 10 
Krameria grayi 3.00 5 
Hyptis emoryi 1.00 2 
Fouquieria splendens 3.00 5 
EuJ>horbia 1.00 2 
Eriogonum inflatum 1.00 2 
Encelia farinosa farinosa 6.00 10 
Ditaxis lanceolata 1.00 2 
Cylindropuntia acanthocarpa 1.00 2 
Aristida _purflurea 3.00 5 
Ambrosia deltoidea 6.00 10 
Acacia constricta 2.00 3 
Total 59.00 100 



LS_SDNM_RMP_100136

sandy bottom 
190 202 

ScientificName %Cover o/o Com_ll ScientificName %Cover o/o Com~ 
Sph aeralcea ambigua 0.25 1 Viguiera parishii 0.25 0.5 
Prosopis velutina 2.00 6 Trixis californica 1.00 2 
Parkinsonia florida 3.00 9 Pleuraphis rigida 0.25 0.5 
Olneya tesota 3.00 9 Parkinsonia microphylla 20.00 44 
Nicotiana obtusifolia 1.00 3 Menodora scabra 0.25 0.5 
Muhlenbergia porteri 0.25 1 Lycium 1.00 2 
Lyrocarpa coulteri 2.00 6 Larrea divaricata tridentata 0.25 0.5 
Hymenoclea salsola 15.00 47 Janusia gracile 3.00 6 

Euphorbia Q_olycarpa 1.00 3 Hyptis emoryi 3.00 6 
Euphorbia arizonica 0.25 1 Hibiscus denudatus 0.25 0.5 
Ditaxis lanceolata 0.25 1 Heteropogon contortus 0.25 0.5 
Cyli ndropuntia acanthocarpa 0.25 1 F ouquieria splendens 0.25 0.5 
Call iandra eriophylla 0.25 1 F agonia califomica 2.00 4 
Ambrosia deltoidea 0.25 1 Eriogonum inflatum 1.00 2 
Acacia greggii 3.00 9 IEriogonum fasiculatum 1.00 2 
Total 31.75 99 Ephedra aspera 0.25 0.5 

Encelia farinosa farinosa 2.00 4 
192 Ditaxis lanceolata 1.00 2 

ScientificName %Cover % Comp Cylindropuntia acanthocarpa 1.00 2 
Parkinsonia microphylla 10.00 32 Carnegiea gigantea 1.00 2 
Parkinsonia florida 7.00 22 Calliandra eriophylla 1.00 2 
Nic otiana obtusifolia 0.25 1 A yenia microphylla 0.25 0.5 
Lyrocarp_a coulteri 0.25 1 Aristida ~ 0.25 0.5 
"Lye 1um pansnu ::I .UU 10 !Ambrosia denoldea 

~ 
b .UU 11 

Larrea divaricata tridentata 4.00 12 Total 45.50 96 
Hymenoclea salsola 3.00 10 203 
Ditaxis neomexicana 0.25 1 ScientificName %Cover % Comp 
Cylindrop_untia leptocaulis 0.25 1 Trixis californica 1.00 2 
Cylindropuntia acanthocarpa 0.25 1 Selaginella arizonica 0.25 0.5 
Carnegiea gigantea 0.25 1 Parkinsonia florida 25.00 58 
Ambrosia deltoidea 0.25 1 Lycium 1.00 2 
Ambrosia ambrosioides 2.00 6 Janusia gracile 0.25 0.5 
Acacia greggi1 0.25 1 Hyptis emoryi 2.00 5 
Total 31 .00 100 Heteropogon contortus 0.25 0.5 

F ouquieria splendens 2.00 4.5 
Eriogonum inflatum 0.25 0.5 
Eriogonum fasiculatum 3.00 7 
Ephedra aspera 0.25 0.5 
Encelia farinosa farinosa 4.00 9 
Ditaxis lanceolata 1.00 2 
Cylindropuntia acanthocarpa 1.00 2 
Carnegiea gigantea 0.25 0.5 
Aristida purpurea 1.00 2 
Ambrosia deltoidea 0.25 0.5 
Allionia incarnata 0.25 0.5 

Adenophyllum porophylloides 0.25 0.5 
Total 43.25 98 
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Beloat PBI plots 

Lif'WlY fan 
Plot #40 

ScientificName %Cover % Comp 
Larrea divaricata tridentata 7.00 100 

7.00 100 

41 
ScientificName %Cover % Comp 

Lycium andersonii 0.25 2 
Larrea diva ric at a tridentata 10.00 89 
Ambrosia deltoidea 1.00 9 

11.25 100 

42 
ScientificName %Cover %Com~ 

Larrea divaricata tridentata 6.00 75 
Ambrosia deltoidea 2.00 25 

8.00 100 

43 
ScientificName %Cover % Comp 

Larrea divaricata tridentata 7.00 100 
7 100 

44 
ScientificName %Cover % Comp 

Larrea divaricata tridentata 6.00 53 
Euphorbia 0.25 2 
Ambrosia deltoidea 5.00 45 

11.25 100 

45 
ScientificName %Cover % Comp 

Parkinsonia microphylla 0.25 3 
Larrea divaricata tridentata 7.00 88 
Ferocactus wislizeni 0.25 3 
Euphorbia 0.25 3 
Ambrosia deltoidea 0.2b 3 

8.00 100 

46 
ScientificName %Cover % Comp 

Larrea divaricata tridentata 6.00 70 
Krameria grayi 0.25 3 
Carnegiea gigantea 0.25 3 
Ambrosia deltoidea 2.00 24 

8.50 100 
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Granitic hills 
48 

ScientificName 
Trixi s californica 
Sph aeralcea ambigua 
Selaginella arizonica 
Porophyllum gracile 
Parl<insonia microphylla 
Mirabilis laevis v villosa 
Menodora scabra 
Lyci urn berlandieri 
Lyci urn 
Larrea divaricata tridentata 
Janusia gracile 
Fouquieria splendens 
Erio ~onum fasiculatum 
Ephedra asp era 
Encelia farinosa farinosa 
Dita "is lanceolata 
Cylindropuntia acanthocarpa 
Carnegiea g!gantea 
Ambrosia deltoidea 
Acacia greggii 

49 
ScientificName 

Viguiera parishii 
Trixis californica 
Stephanomeria pauciflora 
Sphaeralcea 
Sela gin ella arizonica 
Pleu rap his rigid a --Parkinsonia microphylla 
Lycium exsertum 
Lycium berlandieri . 
Janusia gracile 
Hyptis emoryi 
Fouquieria splendens ..... 
Eriogonum wrightii 
Ephedra aspera 
Encelia farinosa farinosa 
Ditaxis lanceolata 
Cylindrop_untia acanthocarpa 
Carnegiea gigantea 

%Cover %Comp 
0.25 t 
2.00 4 

30.00 47 
0.25 t 

15.00 23 
1.00 2 
1.00 2 
1.00 2 
0.25 t 
0.25 t 
3.00 5 
1.00 2 
3.00 5 
0.25 t 
4.00 6 
0.25 t 
0.25 t 
0.25 t 
1.00 2 
0.25 t 

64.25 100 

%Cover % Comp 
1.00 2 
1.00 2 
0.25 t 
4.00 9 
7.00 16 
1.00 2 

10.00 23 
1.00 2 
5.00 11 
4.00 9 
0.25 t 
0.25 t 
0.25 t 
1.00 2 
9.00 20 
1.00 2 
0.25 t 
0.25 t 
46.50 100 

50 
ScientificName %Cover %Com 

Vi 2.00 6 
0.25 1 
2.00 6 

Parkinsonia micro h II a 5.00 16 
Mirabilis laevis v villosa 1.00 3 
L cium 0.25 1 
Larrea divaricata tridentata 0.25 1 

2.00 6 
1.00 3 
1.00 3 

• 1.00 3 
1.00 3 
0.25 1 
2.00 6 
1.00 3 
4.00 13 
4.00 13 
0.25 1 
3.00 10 

31 .25 99 

\ ,..... 51 
ScientificName %Cover % ComJ 

Viguiera parishii ' 3.00 8 
Tridens muticus 0.25 1 
Sphaeralcea ambigua , 3.00 8 
Selaginella arizonica 1.00 3 
Porophyllum gracile 1.00 3 
Parkinsonia microphylla 4.00 9 
O~>_untia chlorotica 1.00 3 
Muhlenbergia porteri 1.00 3 
Mirabilis laevis v villosa 1.00 3 
Lycium berlandieri 3.00 8 
Larrea divaricata tridentata 5.00 13 
Krameria grayi 2.00 5 
Janusia gracile 5.00 13 
Gymnosperma glutinosum 0.25 1 
Fouquieria splendens 1.00 3 
Eriogonum fasiculatum 2.00 5 
EJ>hedra aspera 0.25 1 
Cylindropuntia acanthocarpa 3.00 8 
Celtis pallida pallida 0.25 1 
Agave deserti simplex 0.25 1 

37.25 100 
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52 
ScientificName %Cover % Comp 

Viguiera parishii 0.25 0.5 
Ster::~hanomeria oauciflora 0.25 0.5 
Selaginella arizonica 22.00 46 
Sal sola tragus 0.25 0.5 
Porophvllum oracile 0.25 0.5 
Parkinsonia microphylla 0.25 0.5 
Mammillaria grahamii 0.25 0.5 
Lycium berlandieri 0.25 0.5 
Lycium 0.25 0.5 
Larrea divaricata tridentata 3.00 6 
Krameria grayi 0.25 0.5 
Janusia gracile 0.25 0.5 
Fou c:tuieria solendens 3.00 6 
Erio Qonum fasiculatum 1.00 2 
Enc elia farinosa farinosa 15.00 31 .5 
Dita xis lanceolata 0.25 0.5 
Cyli ndropuntia acanthocarpa 1.00 2 

47.75 99 
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Conley PBI plots 

LimY fan 
Plot #29 

ScientificName %Cover %Comp 
[Larrea divaricata tridentata 3.00 100 

3 100 

3 
ScientificName %Cover %Comp 

Larrea divaricata tridentata 17.00 100 
17 100 

5 
ScientificName %Cover %Comp 

Prosopis velutina 1.00 11 
Lycium andersonii 0.25 3 
Larrea divaricata tridentata 5.00 52 
Ferocactus 0.25 3 
Ambrosia deltoidea 3.00 31 

9.50 100 ,.. 
6 

ScientificName %Cover %Comp 
Larrea divaricata tridentata 7.00 90 

~ Cylindropuntia acanthocarpa 0.25 3 
Carnegiea gigantea 0.25 3 
Ambrosia delto1dea 0.25 3 

!0 " 7.75 99 

16 
ScientificName %Cover %Comp 

Larrea divaricata tridentata 5.00 95 
Carnegiea g1gantea 0.25 5 

5.25 100 
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Granitic hills 
7 

ScientificName 
Parl<insonia microphylla 
Lye ium andersonii 
Larrea divaricata trident at a 
HyF!1is emoryi 
Enc elia farinosa farinosa 
Cyli 11dropuntia acanthocarpa 
Carnegiea gigantea 
Arls1ida 

187 
ScientificName 

Parkinsonia microphylla 
Olneya tesota 
Mammillaria 
Lycium 
Larrea divaricata tridentata 
Krameria grayi 
Fag onia californica 
Euphorbia 
Eriogonum inflatum 
Enc eli a farinosa farinosa 
Echi nocereus 
Ditaxis lanceolata 
Cylindropuntia bigelovii 

Cylindropuntia acanthocarpa 
Carn egiea gigantea 
Ambrosia deltoidea 
Allionia incarnata 

%Cover %Comp 
0.25 3 
0.25 3 
1.00 10 
1.00 10 
6.00 65 
0.25 3 
0.25 3 
0.2b 3 
9 .25 100 

%Cover %Comp 
4.00 22 
0.25 1 
0.25 1 
0.25 1 
2.00 11 
1.00 6 
0.25 1 
2.00 11 
0.25 1 
3.00 17 
0.25 1 
0.25 1 
0.25 1 

2.00 11 
0.25 1 
1.00 6 
1.00 6 
18.25 99 



LS_SDNM_RMP_100136

LimY Fan 
Plot #227 

ScientificName 

Sph aeralcea ambigua 
Parkin sonia florida 
Olneya tesota 
Larrea divaricata tridentata 
Hymenoclea salsola 
Enc elia farinosa farinosa 
Ambrosia deltoidea 

229 
ScientificName 

Larrea divaricata tridentata 
Echinocereus engelmannii 
Cyli ndro~untia bigelovii 
Cyli ndropuntia acanthoca~a 

Granitic hills 
231 

ScientificName 
Vig uiera ~>_arishii 
Sphaeralcea ambigua 
Senecio 
Parkinsonia microphylla 
Mammillaria grahamii 
Larrea divaricata tridentata 
Hyptis emoryi 
Fouquieria s_plendens 
Fagonia californica 
Encelia farinosa farinosa 
Echinocereus engelmannii 
Ditaxis lanceolata 
Cylindropuntia bigelovii 
Cylindropuntia acanthocarpa 
Carnegiea gigantea 
Aristida 

%Cover 

0.25 
12.00 
0.25 
12.00 
0.25 
0.25 
1.00 

26.00 

%Cover 
5.00 
0.25 
3.00 
0.25 
8.50 

%Cover 
2.00 
1.00 
0.25 
2.00 
0.25 
2.00 
1.00 
0.25 
0.25 
5.00 
0.25 
0.25 
4.00 
1.00 
0.25 
1.00 

20.75 

Hazen PBI plots 

% Comp 

1 
46 
1 

46 
1 
1 
4 

100 

% Comp 
59 
3 

35 
3 

100 I 

% Comp 
10 
5 
1 

10 
1 

10 
5 
1 
1 

24 
1 
1 

19 
5 
1 
5 

100 

Sandy bottom 
228 

ScientificName 

Parkinsonia microphylla 
Olneya tesota 
Lycium berlandieri 
Larrea divaricata tridentata 
Hyptis emoryi 
Hymenoclea salsola 
IEncelia farmosa fannosa 

Ditaxis lanceolata 
Ambrosia deltoJdea 

r 
230 

ScientificName 
Parkinsonia microphylla 
Olneya tesota 
Lycium berlandieri 
Larrea divaricata tridentata 
Krameria grayi 

Fa gonia californica 
Encelia farinosa farinosa 
Ditaxis lanceolata 
Aristida 
Ambrosia dumosa 
Ambrosia deltoidea 

%Cover %Com~ 
2.00 5 

20.00 51 
10.00 26 
4.00 10 
0.25 1 
1.00 2.5 
0.25 1 
0.25 1 
1.00 2.5 

38.75 100 

%Cover % Comp 
7.00 29 
3.00 12 
2.00 8 
4.00 17 
2.00 8 
1.00 4 
1.00 4 
0.25 1 
0.25 1 
1.00 4 
3.00 12 
24.50 100 
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Granitic Hills 
Plot #185 

ScientificName 
Parkinsonia microphylla 
Lycium 
Fouquieria splendens 
Encelia farinosa farinosa 
CyJindro_puntia acanthocarpa 
Ambrosia deltoidea 

205 
Scientific Name 

Viguiera parishii 
St~hanomeria pauciflora 
Sphaeralcea ambigua 
Senecio lemmonii 
Selaginella arizonica 
Parkinsonia microphylla 
Nicotiana obtusifolia 
Mirabilis laevis v villosa 
Menodora scabra 
Lycium 
Larrea divaricata tridentata 
Krameria grayi 
Janusia gracile 
Hyptis emoryi 
F ouquieria splendens 
Eriogonum wrightii 
Eriogonum fasiculatum 
Ephedra aspera 

Cylindropuntia acanthocarpa 
Celtis pallida pallida 
Brickellia coulteri 
Aloysia wrightii 
Agave deserti simplex 
Adenophyllum porophylloides 
Acacia gregg1i 

lower Vekol PBI plots 

204 
%Cover %Comp ScientificName 
25.00 52 Viguiera parishii 
6.00 13 Trixis californica 
3.00 6 Sphaeralcea ambigua 
3.00 6 Senecio lemmonii 
1.00 2 Selaginella arizonica 

10.00 21 1 Pleuraphis ngida 

48.00 100 Parkinsonia microphylla 
Mirabilis laevis v villosa 
Mammillaria grahamii 

%Cover %Comp Lycium 
15.00 18 Larrea divaricata tridentata 
1.00 1 Krameria grayj 
2.00 3 Hyptis emoryi ..... 

2.00 3 Hibiscus denudatus 
20.00 25 F ouquieria splendens 
2.00 3 Fagonia californica 
0.25 t Eriogonum inflatum 
0.25 t Ephedra aspera 
1.00 1 ~ Encelia farinosa farinosa 
5.00 6 Ditaxis lanceolata 
5.00 6 Cylindropuntia bigelovii 
1.00 1 Cylindropuntia acanthocarpa 

10.00 12 Carnegiea gigantea 
0.25 t Ayenia microphylla 
3.00 I 4 Aristida 
2.00 3 Ambrosia deltoidea 
0.25 t Adenophyllum porophylloides 
1.00 1 Acle1santhes longiflora 

2.00 3 
1.00 1 
1.00 1 
0.25 t 
2.00 3 
0.25 t 
3.00 4 
80.50 99 

%Cover %Comp 
0.25 1 
0.25 1 
0.25 1 
0.25 1 
4.00 10 
0.25 1 
7.00 19 
1.00 2 
0.25 1 
3.00 8 
0.25 1 
1.00 2 
3.00 8 
0.25 1 

..... 1.00 2 
0.25 1 
1.00 2 
1.00 2 
9.00 24 
0.25 1 
1.00 2 
0.25 1 
0.25 1 
0.25 1 
1.00 2 
1.00 2 
0.25 1 
0.25 1 

37.75 100 



LS_SDNM_RMP_100136

206 209 
ScientificName %Cover %Comp ScientificName %Cover %Comp 

Trixis califomica 1.00 2 Viguiera parishii 4.00 6 
Selaginella arizonica 10.00 24 Stephanomeria pauciflora 3.00 4 
Parkinsonia microphylla 9.00 22 Sphaeralcea ambigua 2.00 3 
Menodora scabra 0.25 1 Senecio lemmonii 1.00 1 
Lycium andersonii 0.25 1 Selaginella arizonica 25.00 36 
Krameria grayi 2.00 5 Parkinsonia microphylla 2.00 3 
Janusia gracile 0.25 1 Menodora scabra 1.00 1.5 
F ouquieria s~endens 0.25 1 Lycium 1.00 1.5 
Eriogonum fasiculatum 2.00 5 Krameria grayi 2.00 3 
Ephedra aspera 0.25 1 Janusia gracile 2.00 3 
Encelia farinosa farinosa 1.00 2 Hyptis emoryi 2.00 3 
Ditaxis lanceolata 0.25 1 Fouquieria splendens 3.00 4 
Cylindropuntia bigelovii 5.00 12 Erio~onum fasiculatum 15.00 22 
CyJindro~untia acanthocarpa 0.25 1 Ephedra aspera ,. 2.00 3 
Carnegiea gigantea 0.25 1 Encelia farinosa farinosa 1.00 1.5 
Aristida 0.25 1 Echinocereus 0.25 t 
Ambrosia deltoidea 8.00 19 Cylindropuntla acanthocarpa 1.00 1.5 

40.25 100 Carnegiea gigantea 0.25 t 
Aristida ....... 0.25 t 

207 Agave deserti sim~ex 0.25 t 
Scientific Name %Cover %Comp Adenophyllum porophylloides 1.00 1.5 

Selaginella arizonica 8.00 20.00 Acac1a greggn 1.00 1.5 
Parkinsonia microphylla 10.00 26.00 70.00 100 
Lycium 2.00 5.00 
Krameria gra_yi 1.00 2.00 
Janusia gracile 1.00 2.00 
F ouquieria splendens 1.00 2.00 
Eriogonum fasiculatum 1.00 2.00 
Ephedra aspera 1.00 2.00 
Encelia farinosa farinosa 3.00 7.00 
Echinocereus 0.25 1.00 
Cylindropuntia bigelovii 1.00 2.00 ...... 

Cylindropuntia acanthocarJ>a 1.00 2.00 
Carnegiea gigantea 0.25 1.00 
Ambrosia deltoidea 8.00 20.00 
Agave deserti simplex 0.25 1.00 
Acacia constricta 2.00 5.00 

40.75 100.00 
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APPENDIX C 

PBI SAGUARO STUDY 
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Area Comparison of Saguaro Cover and Stem Count Information: Descriptive Statistics 
and 

Statistical Tests by Natural Community Type and All Communities 

Location Comparisons 

Dependent Variable Former Area A Remainder Mann-
and BMGR SDNM Whitney U df p-value 

.(mean±SD) (mean± SD_} Test Statistic 
Creosotebush-Bursage Desert Scrub 

Sample Size (n) 11 76 
#Total Stems 0.30 ± 0.48 0.16 ± 0.50 426.500 1 0.159 
# Short Stems 0.25 ±0.00 0.04± 0.20 386.500 1 0.418 
# Medium Stems 0.10 ± 0.32 0.11 ± 0.36 366.000 1 0.978 
#Tall Stems 0.10 ± 0.32 0.01 ± 0.12 396.500 1 0.097 
%Cover1 0.10 ± 0.32 0.25 ± 0.00 24.000 1 1.000 

Vallev Xeroriparian Scrub 
Sample Size (n) 6 19 
# Total Stems 0.40 ± 0.89 0.63 ± 1.34 44.500 1 0.779 
# Short Stems 0.40 ± 0.89 0.16 ± 0.50 52.500 1 0.536 
# Medium Stems 0.00 ± 0.00 0.24 ± 0.56 37.500 1 0.237 
#Tall Stems 0.00 ± 0.00 0.22 ± 0.71 42.500 1 0.459 
% Cover1 0.25 ± 0.00 0.25 ± 0.00 5.000 1 1.000 

Paloverde-Mixed Cacti-Mixed Scrub on Bajadas 
Sample Size (n) 5 30 
# Total Stems 2.00 ± 1.00 2.44 ± 3.38 78.500 1 0.555 
# Short Stems 0.00 ± 0.00 0.96 ± 1.81 40.000 1 0.091 
# Medium Stems 0.60 ± 0.89 0.70 ± 1.26 71.000 1 0.825 
#Tall Stems 1.40 ± 1.14 0.78 ± 1.42 95.000 1 0.094 
%Cover1 0.40 ± 0.34 0.67 ± 0.76 38.000 1 0.519 

Paloverde-Mixed Cacti-Mixed Scrub on Rocky SloJJ.es 
Sample Size (n) 28 36 
#Total Stems 4.33 ± 4.35 2.67 ± 3.92 78.500 1 0.555 
# Short Stems 1.26 ± 1.43 0.83 ± 1.42 40.000 1 0.091 
# Medium Stems 2.11 ± 2.78 1.33 ± 2.28 71.000 1 0.825 
#Tall Stems 0.96 ± 1.22 0.50 ±0.90 95.500 1 0.094 
% Cover1 0.62 ± 0.55 0.34 ± 0.25 379.500 1 0.034 
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1 .0 Introduction 

The purpose of this draft land health evaluation is to gauge whether the 

Arizona Standards for Rangeland Health are being achieved on the SDNM 

and to determine if livestock is the causal factor for not achieving or making 

significant progress towards achieving land health standards. An evaluation 

is not a decision document but a standalone report that clearly records the 

analysis and interpretation of the available inventory and monitoring data. 

As part of the land health assessment process Desired Plant Community 

(DPC) objectives were established for the Biological Resources (objects of the 

monument) i.e. special status species habitat. 

The Secretary of the Interior approved Arizona's Standards for Rangeland 

Health (Standards) and Guidelines for Grazing Administration (Guidelines) in 

April 1997. The Decision Record, signed by the BLM State Director (April 

1997) provides for full implementation of the Standards and Guides in 

Arizona BLM Land Use Plans. 

Land Health Standards are measurable and attainable goals for the desired 

condition of the biological resources and physical components/ 

characteristics of rangelands found within the monument. 

The evaluation determines: 1) if standards are being achieved, not achieved, 

and if significant progress is being made towards achievement of the Land 

Health Standards and the Lower Gila South Resource Management Plan (Land 

Use Plan or LUP) multiple use objectives, 2) if existing terms and conditions 

such as management practices, and levels of use on the allotment are in 

conformance with Arizona's Guidelines for Grazing Administration 

(Guidelines). 

2.0 Monument Profile 

2.1 Monument Description 

The Sonoran Desert National Monument (SDNM) was established by 

proclamation in 2001 by the President of The United States under authority 
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of section 2 of the Antiquities Act June 8, 1906 (34 Stat. 225, 16 U.S.C. 431 ). 

The purpose of establishing the monument was to protect the biological and 

cultural objects of the monument. The monument is located south of the city 

of Buckeye, AZ and east of the town of Gila Bend, AZ., in Maricopa and Pinal 

counties. It is approximately 486,000 acres in size and is part of the 

National system of Public Lands. The proclamation required three allotments 

and portions of two other allotments south of Interstate 8 to be closed to 

livestock use upon expiration of their permits. This resulted in 102,321 

acres closed to livestock use south of Interstate 8 by February of 2008. One 

year later an additional 54,607 acres were closed to livestock use for a total 

of 156,928 acres. In 1941, 83,554 acres (known as Area "A") were 

withdrawn for the Barry M. Goldwater range for military purposes and was 

later returned to the BLM and was not reopened to grazing use. Currently 

240,482 acres are unavailable to livestock use within the monument. The six 

allotments north of 1-8 currently open to livestock use are the focus of this 

evaluation (see map 1 ). 

The Sonoran Desert National Monument proclamation requires that BLM 

make a determination as to whether livestock grazing on the 245,518 acres 

currently open to livestock use north of Interstate 8 will continue while still 

protecting the objects of the SDNM. The proclamation specifically states: 

"[T]hat grazing on Federal lands north of Interstate 8 shall be allowed to 

continue only to the extent that the Bureau of Land Management determines 

that grazing is compati ble with the paramount purpose of protecting the 

objects identified in this proclamation." A draft Resource Management Plan 

and Environmental Impact Statement is being prepared and will address a 

full array of rangeland management alternatives for livestock grazing. If, at 

the conclusion of the RMP/EIS process, livestock grazing on specific 

allotments should be found "incompatible with protecting the objects of 

biological interest," and changes in use cannot be implemented or modified 

to achieve compatibility, those allotments would be retired as specified in 

the presidential proclamation and applicable laws, regulations and 

procedures. 
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2.2 Physical Description of the SDNM (See map 1) 

Grazing Allotments within SDNM 

The following is a general description of the location of the allotments within 

the monument. See Table 1 for land status and allotment acreages. 

Bighorn 

The Bighorn allotment is in the western portion of the monument and lies 

east of Gila Bend. The northern boundary of the allotment is the North 

Maricopa Mountains and the southern boundary is Interstate 8. The western 

boundary of the allotment is State Highway 85 and the eastern boundary is 2 

miles west of the Vekol Valley interchange. It contains the largest acreage of 

the six allotments in the monument at 92,535 acres. It ranges in elevation 

from 780ft to 3182 ft. 

Bel oat 

The Beloat allotment is located in the Rainbow Valley area. Approximately 

one quarter of the allotment lies within the boundary of the monument. The 

northern boundary is the El Paso natural gas pipeline. The North Maricopa 

Mountains are the southern boundary. It ranges in elevation from 2493 ft. 

on Sheep Mountain to just over 11 00 ft. near the El Paso gas line. 

Conley 

The Conley allotment is located in the southern end of Rainbow valley and 

the Mobile valley. It lies south of the Bel oat allotment and between the 

Maricopa Mountains on the west and the Palo Verde Mountains on the east. 

The southern boundary is the South Maricopa Mountains. Approximately 

60% of the allotment lies within the monument boundary. It ranges in 

elevation from 3182 ft. in the North Maricopa Mountains to 1260 ft. near 

Waterman Wash. 

Hazen 

The Hazen allotment lies on the northeast side of the monument. The Gila 

River is the western boundary while the eastern boundary runs through the 

middle of the North Maricopa Mountains. The northern boundary is the gas 
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pipeline and the southern boundary is the northern boundary fence of the 

Bighorn allotment. Approximately 50% of the allotment lies within the 

monument boundary. It ranges in elevation from 800 ft. on the Gila River to 

2493 ft. on Sheep Mountain. 

Lower Vekol 

The Lower Vekol allotment comprises only a small portion of the monument 

on the east side. It transcends from interstate 8 on the south to the Haley 

and Booth Hills on the north. The western portion which lies mainly in the 

monument is in the South Maricopa Mountains. It ranges In elevation from 

2600 ft. in the Maricopa Mountains to around 1600 ft. near Vekol wash. 

Arnold 

The Arnold allotment has only a small portion within the SDNM with 

approximately 2,621 acres on the north end of the monument. The northern 

boundary of the allotment in the SDNM is the gas pipeline and the southern 

and western boundaries are the Hazen allotment. The allotment is bordered 

by the Beloat allotment on the east. 

Table 1 Land Status and Allotment acreage 

Allotment Allotment Public Private State Total % 

name # acres acres acres acres Public 

land 

Bighorn 03009 151,077 2,060 16,850 169,987 89 

Bel oat 101,860 52,020 176,590 

Conley 03018 24,310 77 

Hazen 03042 12,570 66 

Lower 03053 22,530 6,410 800 29,740 76 
Vekol 

Arnold 03004 22,890 25,290 

Climate 

Preci~itation 

Precipitation data was collected from the National Oceanic and Atmospheric 

Administration (NOAA) from two stations: Gila Bend and Maricopa 4N. The 
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20 year average annual precipitation for the Gila Bend area is approximately 

6.28 inches. The 20 year average for the Maricopa area is 7.63 inches. 

Temperature 

Winter temperatures are very mild with very few days recording freezing for 

short periods of time. Summertime temperatures are hot, to very hot, with 

many days in June and July exceeding 1 05 degrees F. Frost free days range 

from 280 days in major river valleys with cold air drainage, to 320 to 350 

days in uplands. 

Soils 

Soils information comes from the NRCS Soil Survey of Gila Bend-Ajo Area, 

parts of Maricopa and Pima Counties, 1997 (see map 2). There are several 

"General Soil Map Units" that occur within the Sonoran Desert National 

Monument north of Interstate 8. The soil survey covers portions of the Santa 

Cruz River and the Lower Gila River Watersheds. 

The Gunsight-Rillito-Denure Map Unit occurs on the fan terraces and is 

deep, somewhat excessively drained, and nearly level to moderately steep 

loamy soils. These soils are deeply dissected by drainages. The ecological 

sites associated with these soils are Limy Fan, Limy Upland (Deep), and 

Sandy Bottom. 

The Quilotosa-Rock Outcrop-Momoli Map Unit occurs on upper fan terraces, 

hills, and mountains. They are shallow to deep, excessively drained, nearly 

level to steep, very gravelly loamy soils and rock outcrops. It is mostly 

granitic mountains and hills. Ecological sites associated with these soils are 

Limy Upland and Shallow Hills. 

The Mohall-Dateland Map Unit occurs on fan terraces and basin floors. They 

are deep, well drained, nearly level, loamy soils dissected by drainageways. 

Ecological sites associated with these soils are Limy Fan, Limy Upland 

(Deep), Sandy Bottom, and Loamy Bottom. 

The Gunsight-Chuckawalla Unit is only a small portion of the monument 

near Gila Bend. It occurs on fan terraces dissected by drainageways. They are 
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deep, well drained, loamy soils. The Chuckawalla soil is characterized by 

desert pavement on fan terrace summits between drainages. The ecological 

sites associated with these soils are Limy Fan, Limy Upland (Deep), and 

Sandy Bottom. 

Watersheds 

The SDNM lies within portions of the Santa Cruz River and the Lower Gila 

River Watersheds. Sub watersheds include the Vekol Valley, Rainbow Valley, 

and the Gila Bend units. 

There are no Section 303d Water Quality Limited Stream Segments within the 

monument. 

2.3 Biological Resources of the SDNM 

Vegetation 

The SDNM has 3 major plant communities. Each of these communities is 

described below along with the Natural Resource Conservation Service's 

(NRCS) associated ecological sites. The monument lies within two different 

Major Land Resource Area's (MLRA). An MLRA is a broad geographic area 

that is characterized by a particular pattern of soils, climate, water 

resources, vegetation, and land use. Each MLRA, in which rangeland and 

forestland occur, is further divided into ecological sites. 

• 40-4 MLRA Lower Sonoran Desert Shrub 

• 40-2 MLRA Middle Sonoran Desert Shrub 

The plant communities are broken down further into ecological sites. An 

ecological site is a distinctive kind of rangeland that differs from other kinds 

of rangeland in its ability to produce a characteristic natural plant 

community. 

Creosote- Bursage desert scrub (Limy fan and Limy upland deep ecological 

sites): 

This community is generally in the lower elevations of the monument on 

desert flats and valley bottoms. Primarily creosote (Larrea tridentata) in the 

flats with minor amounts of shrubs such as triangle-leaf bursage (Ambrosia 

deltoidea) and white or range ratany (Krameria grayi or erecta) and 

scattered trees such as little-leaf Palo verde (Parkinsonia microphyl!a) and 
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ironwood (0/neya tesota). This community is associated with the Limy fan 

and Limy upland deep 7"-1 0" precipitation zone (p.z.) ecological sites. It 

comprises approximately 36% of the area covered by the monument. During 

periods of above average precipitation these ecological sites can produce up 

to several thousands of pounds of ephemeral forage in the form of annual 

grasses and forbs. 

Palo Verde- Mixed Cactus (Granitic hills and Limy upland ecological sites): 

This vegetative community generally occupies the mountain slopes and 

upper Bajadas. It is a mix of palo verde, ironwood and varied shrub species 

like triangle-leaf bursage, white bursage (Ambrosia dumosa), range ratany 

and white ratany and a mixed variety of cactus including cholla species 

(Cylindropuntia spp.), Engelmann's hedgehog (Echinocereus engelmannii) 

and barrel cactus (Ferocactus spp.). Ocotillos (Fouquieria splendens) also 

occur in this community. This community is associated with Granitic hills 

and Limy upland 7"-1 0" p.z. ecological sites. It comprises approximately 

42% of the monument with the majority from the Granitic hills. 

The highest densities of saguaros (Carnegia gigantea), referred to as the 

"saguaro forest", are found primarily within these ecological sites. 

Ephemeral Wash (Sandy bottom ecological site): 

This site occurs in the larger drainage ways that dissect the bajadas and 

desert flats throughout the monument. In some cases the drainage is 

braided and can cover a large surface area. It is a multi-layered community 

that contains trees, large shrubs, small shrubs, and forbs. Trees include blue 

palo verde (P. florida), ironwood and desert willow (Chi/apsis linearis). 

Common shrubs include wolfberry (Lycium spp.), desert lavender (Hyptis 

emoryi), burrobrush (Hymenoclea monogyra) and bricklebush (Brickellia 

coulteri). This community is associated with the Sandy bottom ecological 

sites. It comprises approximately 16% of the monument. During periods of 

above average precipitation these ecological sites can produce up to several 

thousands of pounds of ephemeral forage. 
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Wildlife Resources 

Threatened and Endangered Species: 

Lesser Long-nosed Bat 

The lesser long-nosed bat was listed, as endangered, in September 1988 

without critical habitat (USFWS 1988). The lesser long-nosed bat consumes 

high energy nectar, pollen and fruit produced by a variety of columnar cacti 

and agaves. The migratory nature of the lesser long-nosed bat allows it to 

take advantage of the seasonal availability of these cacti and agave species. 

Cactus flowers and fruit are available during the spring and early summer; 

agave flowers are available from July through October (BLM unpublished). 

Lesser long-nosed bats are efficient fliers and are known to fly considerable 

distances from roost sites to foraging sites. Foraging areas are those areas 

with sufficient food resources within 50 miles of a roost site (see map 3). 

Using this criterion, approximately 42,000 acres in the southeastern portion 

of the South Maricopa Mountains Wilderness and the Booth Hills, contains 

suitable foraging habitat. 

The terms and conditions of the Biological Opinion for the Lower Gila South 

Resource Management Plan (BLM 1988), require that the Bureau "maintain 

current levels of food plants for the bat" and that "Grazing levels will not be 

increased until it is known that sufficient food plants exist and are being 

sustained." 

Special Status Species: 

Cactus Ferruginous Pvgmy-Owl 

The cactus ferruginous pygmy owl (CFPO) was listed as endangered under 

the Endangered Species Act (ESA) on March 10, 1997. Critical habitat was 

designated in 1999 but did not include lands within the SDNM. Following a 

number of lawsuits, the CFPO was de-listed in 2006 (FR 73 (1 06) 31418-

31424. In 2008, the US Fish and Wildlife Service (USFWS) received a petition 

to again list the CFPO under the ESA based on additional information. The 

Service is actively considering the petition. Currently BLM considers the 

CFPO a special status species. 
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The cactus ferruginous pygmy-owl has not been documented on the 

monument, but potential and suitable habitat does occur in several locations 

throughout the monument, primarily in the Bajadas, the larger drainages 

and several larger livestock waters (dirt tanks). These livestock waters are 

also important for other wildlife species. 

The vegetation around four of the larger livestock waters on Conley and 

Beloat were identified as potential CFPO habitat. Other livestock waters 

found on the Bighorn, Lower Vekol etc, were assessed for CFPO habitat and 

did not meet the requirements. A few of the larger livestock waters 

surrounded by dense vegetation, such as mesquite, may also be considered 

suitable habitat. Suitable habitat for this species lies within uplands and 

washes of the Arizona Upland Subdivision; below 4,000 foot elevation 

(USFWS 1997). Suitable habitat patches are areas greater than 3 acres in size 

and consist of braided wash systems and/or other densely vegetated areas. 

Suitable habitat consists of dense thickets of vegetation such as palo verde 

(Parkinsonia spp.) ironwood (0/neya tesota), mesquite, acacia (Acacia spp.), 

and saguaro (Carnegiea gigantea). It contains a diversity of species and 

structures of shrubs, cacti and trees, not single or very scattered individuals, 

and contains trees > 6 inches in diameter, and/or saguaro cacti with 

cavities. Structural height of vegetation is usually evenly divided in volume 

or density between herbaceous ground cover and low shrubs, medium-sized 

shrubs and trees. Un-surveyed areas are considered to be suitable cactus 

ferruginous pygmy-owl habitat when they include the attributes described 

above. Surveys were conducted throughout the SDNM in 2001 and south of 

Interstate 8 in 2004, following the protocol developed by the Arizona Game 

and Fish Dept (AGFD 2000). No pygmy-owls were detected during those 

survey efforts. 

Sonoran Desert Tortoise 

The special status species has 1 54,258 acres of Category I and 

approximately 132,034 acres of Class II habitat within the monument north 

of Interstate-S (see map 3). Tortoise habitat is associated with the upper 

bajadas and ridges (Limy upland sites) and rocky slopes (Granitic hill sites). 

Tortoises will also use caliche caves in washes associated with the upper 

bajadas for burrows as well as using the washes as travel ways. 
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Desert Bighorn Sheep 

Approximately 177,000 acres of desert bighorn sheep habitat lies within the 

monument north of 1-8 (see map 3). Desert bighorn have been documented 

from all the mountain ranges on the SDNM. Important features of desert 

bighorn habitat are cliffs, rocky outcrops, and talus slopes which are used as 

escape terrain. In relation to the natural communities described and 

mapped on the SDNM by Morrison and others (2003), desert bighorn are 

closely associated with palo verde mixed cacti-mixed scrub on rocky slopes, 

mountain upland and rock outcrop natural communities (Granitic and 

Volcanic hills ecological sites). However, desert bighorn sheep move 

seasonally between the uplands and bajadas and also travel across desert 

valleys between mountain ranges. 

Desert bighorn forage on green and dried, grasses and forbs, as well as on 

shoots and flowers of prickly pear, cholla cactus (Opuntia spp.) and 

succulents (for example, barrel cactus, agaves). Grasses, including big 

galleta, are important in the northern and eastern part of their range and are 

favored when available. Browse becomes more important in the fall and 

winter and in the southern and western part of bighorn's range. In the 

northeastern part of bighorn range, jojoba is the most important year round 

foraging plant (Monson and Sumner 1980). Other important browse species 

include acacias (Acacia spp.), palo verde, ironwood, mesquite (Prosopis 

spp.), fairy duster (Calliandra eriophylla), Mormon tea (Ephedra spp.), and 

desert mistletoe (Phoradendron californicum). 

Population estimates for the Sand Tank Mountains and the North and South 

Maricopa Mountains has been low, presumably due to drought conditions 

from the mid 1990's. 

Thirteen wildlife waters occur in the SDNM allotments. These waters are 

primarily located on the lower slopes of the mountains and were designed to 

serve mule deer, although bighorn sheep will utilize them. 

Tucson Shovel-Nosed Snake 
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The Tucson shovel-nosed snake (Chionactis occipitalis kaluben) (Crother 

200, Stebbins 1985) was recently petitioned for listing as an endangered 

species by the Center for Biological Diversity. The Tucson shovel-nosed 

subspecies is considered regionally vulnerable, by The Nature Conservancy 

(TNC) (2004), because much of its formerly occupied habitat has been 

altered and appears to be no longer inhabited. It has a restricted 

distribution, known only from a small area in Arizona in portions of Pinal, 

Maricopa, and Pima counties. This taxon is consider~d regionally vulnerable 

because much of its lowland valley floor habitat within its restricted range 

has been cleared or severely impacted by agricultural and urban 

development. The greatest abundance of the Tucson shovel-nosed snake in 

its entire range is thought to be west of Mobile on the Sonoran Desert 

National Monument (P. Rosen, personal comm.). 

The shovel-nosed snake is found in areas with soft sandy loams, loose soil, 

fine, wind-blown sands (such as in washes) or occasionally on rocky hillsides 

with pockets of sand among rocks (Stebbins 1985, Pima County 2001, TNC 

2004). The snake requires these deep valley fill soils for burrowing and 

nesting. The western shovel-nosed snake utilizes the soil substrate around 

creosotebush as foraging habitat (Pima County 2001 ). Creosotebush also 

serves as escape habitat (Stebbins 1985, Pima County 2001 ). 

According to information collected by TNC (2004) the Tucson shovel-nosed 

snake was found at sites with soils that had a high percentage (ranging from 

49 to 85%) of fine sand, silt, and clay (classified as sandy loams, loamy 

sands, gravelly-sandy loams, and silty-sandy loams; P. Rosen, personal 

comm.). The Tucson shovel-nosed snake was found in areas on the SDNM 

that correspond to Creosotebush-Bursage Desert Scrub and Valley 

Xeroriparian Scrub (ephemeral wash) natural communities as described and 

mapped by Pacific Biodiversity Institute (2003). 

General wildlife: 

Wildlife species that occur within various vegetative communities within the 

Sonoran Desert National Monument allotments include, but are not limited 

to, mule deer, coyote, javelina, mountain lion, bobcat, gray fox, kit fox, 

badger, chuckwalla, rosy boa, western diamondback, mourning doves, 

white-winged doves, Gamble's quail, and various other reptile, bat, and 

non-game species. 
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2.4 Special Management Areas 

Wilderness 

Two wilderness areas occur within the evaluation area (see map 1 ). The 

North Maricopa Wilderness area lies on the north end of the SDNM. It is 

approximately 63,200 acres in size. The South Maricopa Wilderness area lies 

just north of 1-8 in the central portion of the SDNM and is approximately 

60,100 acres in size. Both of these wilderness areas provide good to 

outstanding opportunities for primitive recreation but are easily accessed via 

roads and trails. 

2.5 Recreational Resources 

The Sonoran Desert National Monument provides opportunities for both 

motorized and non-motorized recreation. OHV use is restricted to the 

existing road and trail system. There are several developed recreation sites 

within the monument boundaries. Some OHV use does occur off-road, 

mostly in the larger ephemeral washes and congregation areas. The extent 

of the impacts this use has on the vegetative community and/or wildlife 

habitat has been steadily increasing in recent years. 

2.6 Visual Resources 

The SDNM contains VRM (Visual resource management) classes I through IV. 

2. 7 Cultural Resources 

A Class 1 literature search was completed, as per BLM manual section 

811 0.2.A.2. This review identified any previous surveys and known 

archeological sites or traditional cultural places within the allotment 

boundaries. 

There are no known archeological sites or traditional cultural properties 

within areas of concentrated physical impacts from domestic livestock. 

There are no known sites that have been identified as properties of 

traditional importance by Native American tribes or other related groups. As 

a result of the aforementioned information no mitigation measures have 
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been required or recommended as a term or condition of the grazing 

permits North of Interstate 8. This does not preclude any protective 

measures deemed necessary to protect future cultural resource discoveries 

within an allotment. 

3.0 Grazing Management 

3.1 Grazing History 

Abstract: 

Livestock grazing in the Gila Bend and surrounding areas began to occur in 

the late 1700's with a few Indian Rancherias where livestock were confined 

to the flood plains of the Gila River. At the time the river was the only 

available reliable water source that could support livestock. Livestock use of 

the drier valleys and mountains did not occur in the area until the drilling of 

wells and development of dirt stock tanks started in the early 1900's. The 

first of these was a dirt stock tank developed around 1900 in the Little 

Rainbow Valley just north of the SDNM boundary. The first wells in the area 

were drilled in Rainbow Valley around 1910 to 1912, one of which was north 

of Mobile and would have provided some livestock access within the service 

use area of the water within the SDNM boundary. At this time the only 

waters in the Vekol valley area consisted of a couple of dirt charcos that 

provided temporary water for cattle from the Tohono O'odham people. 

Ranching operations began in 1919 in the Sand Tank Mountain area. The 

first water sources for livestock included two hand dug wells, Lost Horse 

Tank (earthen) and development of natural water sources in Sand Tank 

Mountains and Mesquite Tanks (Robinett 1997), (Clyde P. Ross 1923), (Kirk 

Bryan 1 92 5 USGS). 

The Vekol Valley was not developed for additional livestock use until the 

1920's and 1930's. 

"The headwaters of the valley were an adobe flat extending about 1 0 miles 

to the north. This flat had no trees and was covered by Galleta (Tobosa 

grass). Deposition was occurring in this area. At the point of the southern 

charco the main stream entered a shallow trench from 100 to 300 feet wide, 

covered with thick mesquite. The stream channel was further incised 5 to 

1 0 feet deep and 1 0 to 20 feet wide. This arrangement continued north for 

about 10 miles and then faded out and dumped its water onto a broad fan 
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over grassy flats around Mobile and finally drained off onto the Waterman 

Wash. 

The present channel of the Vekol which turns east, south of the Haley Hills is 

a later development. After the construction of Coolidge Dam on the Gila 

River in 1922, the perennial flow of the river through the Gila River Indian 

Reservation was terminated. In an attempt to bring another source of water 

on to the west end of the reservation the Indians diverted the course of the 

Vekol flood waters to the east on the old flood plains of Santa Cruz. Over the 

years the flood waters cut the present channel. "(Bryan, 1925 USGS) 

3.2 Current Management 

The allotments in the SDNM were classified (1973-76) as 

perennial/ephemeral rangelands with the exception of the Arnold allotment 

which was classified as ephemeral only. Perennial-Ephemeral range 

produces perennial forage each year and also periodically provides 

additional ephemeral vegetation. In a year of abundant moisture and 

favorable climatic conditions, annual forbs and grasses add materially to the 

total grazing capacity. 

The permitted use for the allotments is identified in Table 2. Ephemeral use 

may be authorized in accordance with IM AZ- 94-018 and the Ephemeral 

Guidelines. Ephemeral ranges lie within the general southwest desert region 

extending primarily into southern Arizona, southern California, and southern 

Nevada, and which include portions of the Mojave, Sonoran, and Chihuahuan 

deserts. Ephemeral range does not consistently produce forage, but 

periodically provides annual vegetation suitable for livestock grazing. In 

years of abundant moisture and other favorable climatic conditions, a large 

amount of forage may be produced (400-20001bs/acre air dry weight). 

Favorable years are highly unpredictable and the season is usually short

lived. The operators adjust livestock numbers, voluntarily or as requested by 

BLM (drought, fire, etc.), within their active preference AUM's throughout the 

grazing year (March 1 to February 28) in response to drier periods or to take 

advantage of ephemeral forage during wetter periods. 

17 



LS_SDNM_RMP_100136

3.3 Terms and Conditions of the Current Permits 

All of the allotments contain the standard terms and conditions listed below 

in accordance with provisions of the grazing regulations. 

• Grazing permits or lease terms and conditions and the fees charged for grazing use 

are established in accordance with all the provisions of the grazing regulations now 

or hereafter approved by the Secretary of the Interior. 

• They are subject to cancellation, in whole or in part, at any time because of: 

• Noncompliance by the permittee/lessee with rules and 

regulations. 

• Loss of control by the permittee/lessee of all or a part of the 

property upon which it is based. 

• A transfer of grazing preference by the permittee/lessee to 

another party. 

• A decrease in the lands administered by the Bureau of Land 

Management within the allotments described. 

• Repeated willful unauthorized grazing use. 

• They are subject to the terms and conditions of allotment management plans if such 

plans have been prepared. Allotment management plans must be incorporated in 

permits or leases when completed. 

• Those holding permits or leases must own or control and be responsible for the 

management of livestock authorized to graze. 

• The permittee's/lessee's casefile is available for public inspection as required by the 

Freedom of Information Act. 

• Grazing permits or leases are subject to the nondiscrimination clauses set forth in 

Executive Order 11246 of September 24, 1964, as amended. A copy of this order 

may be obtained from the authorized officer. 

• Livestock use that is different from that authorized by a permit or lease must be 

applied for prior to the grazing period and must be filed with and approved by the 

authorized officer before grazing use can be made. 

• Billing notices are issued which specify fees due. Billing notices, when paid, become 

a part of the grazing permit or lease. Grazing use cannot be authorized during any 

period of delinquency in the payment of amounts due, including settlement for 

unauthorized use. 

• Grazing fee payments are due on the date specified on the billing notice and must 

be paid in full within 1 5 days of the due date, except as otherwise provided in the 

grazing permit or lease. If payment is not made within that time frame, a late fee 

(the greater of $25 or 10 percent of the amount owed but not more than $250) will 

be assessed. 
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• No Member of, or Delegate to, Congress or Resident Commissioner, after his 

election or appointment, or either before or after he has qualified, and during his 

continuance in office, and no officer, agent, or employer of the Department of the 

Interior, other than members of Advisory committees appointed in accordance with 

the Federal Advisory Committee Act (5 U.S.C. App. 1) and Sections 309 of the 

Federal Land Policy and Management Act of 1976 (43 U.S.C. 1701 et seq.) shall be 

admitted to any share or part in a permit or lease, or derive any benefit to arise 

therefrom; and the provisions of Section 3741 Revised Statutes (41 U.S.C. 22; 18 

U.S.C. Section 431-433, and 43 CFR Part 7), enter into and form a part of a grazing 

permit or lease, so far as the same may be applicable. 

Other terms and conditions: 

When forage conditions warrant, livestock grazing may be authorized upon 

application to utilize an ephemeral forage crop pyrsuant to federal grazing 

regulations, special management requirements, and other guidance. 

4.0 Planning and Environmental Documents 

The following documents provide program constraints and general 

management practices to achieve resource condition objectives and 

direction for public lands within the SDNM allotments. See Appendix F, 

"Resource Objectives and program constraints from Pertinent Planning 

and Environmental Documents." 

• Fish and Wildlife Service Biological Opinion for Lower Gila South Land Use 

Plan (BO 2-21-85-F-069) 

• Lower Gila South Resource Management Plan (RMP) and 

Environmental Impact Statement (EIS) (1988) 

• Desert Tortoise Habitat Management on Public Lands: A Range

wide Plan (1988) 

• Maricopa Complex Wilderness Management Plan, Environmental 

Assessment and Record of Decision (1995) 

• Decision Record for the Statewide Plan Amendment of all 

Arizona BLM Land Use Plans for Implementation of Arizona 

Standards for Rangeland Health and Guidelines for Grazing 

Administration Environmental Assessment (1997) 
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• Fish and Wildlife Service Biological Opinion for Ephemeral Grazing on 

Conley and Beloat Grazing Allotments (BO 2-21-01-F-220; December 5, 

2001) 

• Amendment to the Lower Gila North Management Framework 

Plan and Lower Gila South Resource Management Plan and 

Decision Record (2005) 

5.0 Rangeland Management Program Objectives 

5.1 BLM Objectives 

The Bureau's objectives for rangeland management are to carry out the 

intent of the Taylor Grazing Act of 1934, as amended and supplemented, the 

Federal Land Policy and Management Act of 1976, and the Public Rangelands 

Improvement Act of 1978. This is: 1) to periodically and systematically 

inventory public lands and their resources and their present and future use 

projected through land use planning processes; 2) to manage public lands 

on the basis of multiple use and sustained yield; 3) to manage public lands 

in a manner that will protect the quality of scientific, scenic, historical, 

ecological, environmental, air and atmospheric, water resource, and 

archaeological values; 4) where appropriate, to preserve and protect certain 

public lands in their natural condition; 5) to provide food and habitat for fish 

and wildlife and domestic animals; 6) to provide for outdoor recreation and 

human occupancy and use; and 7) to manage, maintain and improve the 

condition of the public rangelands so that they become as productive as 

feasible for all rangeland values in accordance with management objectives 

and the land use planning process. 

Title 43 Code of Federal Regulations (CFR) Part 4100 regulations govern 

grazing administration for public rangelands. Among other things, the 

regulations require the implementation of standards and guidelines to 

achieve the fundamentals of rangeland health. 

The Taylor Grazing Act of 1934 (TGA) provides for two types of authorized 

use (1) A Grazing Permit which is a document authorizing use of the public 

lands within an established grazing district. Grazing district means the 
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specific area within which the public lands are administered in accordance 

with section 3 of the Taylor Grazing Act and (2) Grazing lease means a 

document authorizing use of the public lands outside an established grazing 

district. Public lands outside grazing district boundaries are administered 

in accordance with section 1 5 of the Taylor Grazing Act. 

A permit or lease will include: 

(1) The number and kind of livestock; 

(2) The period(s) of use; 

(3) The allotment(s) to be used; and 

(4) The amount of use, in Animal Unit Months (AUMs). 

The Special Ephemeral Rule, published December 7, 1968 allows a variance 

to the mandatory stipulations above. The permit or lease does not specify 

number and kind of livestock, period of use, or the amount of use in AUMs. 

The rule establishes that on applicable grazing lands, livestock grazing is 

feasible when certain climatic conditions create favorable conditions for 

grazing, primarily on annual vegetation. When these conditions occur, and 

the permittee or lessee applies for grazing use, the BLM determines the 

amount and period of authorized use. Such use is authorized when forage 

is available and there is a high probability that the forage will continue to be 

available through the period applied for and authorized. 

The regulations at 43 CFR 4100 require that permits and leases include 

terms and conditions that ensure conformance with subpart 4180. 

Other terms and conditions may be specified in grazing permits or leases, 

which will assist in achieving management objectives, provide for proper 

range management or assist in the orderly administration of the public 

rangelands. These terms and conditions, which are not all inclusive, are 

contained at 43 CFR 4130.3. 

Terms and conditions for grazing permits and leases must be in 

conformance with resource management objectives and program 

constraints, as identified in land use plans. 
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BLM allotments in Arizona are classified as Perennial, Ephemeral, or 

Perennial-Ephemeral. These classifications correspond to the following types 

of designated rangelands: 

• Perennial - Rangeland which consistently produces perennial forage to 

support a year round livestock operation. 

• Ephemeral - Rangelands that do not consistently produce enough 

forage to sustain a year round livestock operation but may briefly 

produce unusual volumes of forage to accommodate livestock grazing. 

There is a Special rule for Ephemeral Range. 

• Perennial-Ephemeral range which produces perennial forage each year 

and also periodically provides additional ephemeral vegetation. In a year 

of abundant moisture and favorable climatic conditions, annual forbs 

and grasses add materially to the total grazing capacity. 

5.2 SDNM Desired Future Condition Objectives (Landscape Level). 

The following landscape level objectives are tied to the paramount purposes 

of the Monument and its biological resources They are broken out into 

polygons by ecological site. The "health" of different kinds of rangeland 

must be judged by standards specific to the potential of the ecological site. 

These objectives apply to all portions of the allotments in the monument 

currently open to livestock use. 

Standard 1 - Upland Sites 

Upland soils exhibit infiltration, permeability, and erosion rates that are 

appropriate to soil type, climate and landform (ecological site). 

Under proper functioning conditions, rates of soil loss and infiltration are 

consistent with the potential of the site. 

Standard 2 -Riparian -Wetland Site 

Riparian-wetland areas are in proper functioning condition. 

There are no riparian areas located within the monument. 

Standard 3 - Desired Resource Conditions 
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Productive and diverse upland and riparian-wetland communities of native 

species exist and are maintained. 

Productive and diverse uplands are paramount to the monument's biological 

resource goals and objectives. The desired resource conditions will address 

the land health indicators for the monument's biological resources. Desired 

Resource Conditions are not seral stages. They identify the vegetation 

attributes, such as composition, structure, and cover that are desired within 

the monument. These include establishing vegetative characteristics 

necessary for soil protection, providing forage and habitat for both livestock 

and wildlife, and providing structure for wildlife. Site potentials (soil, 

climate, topography) establish the natural limits on what can be produced in 

terms of vegetation and related resource values like forage, wildlife habitat 

and watershed characteristics. 

The criteria for meeting Desired Resource Conditions are desired plant 

community (DPC) objectives that address multiple uses and requirements of 

the Taylor Grazing Act, Federal Land Policy and Management Act, 

Endangered Species Act, and appropriate laws, regulations, and policies. 

Utilization Guidelines: Monument Utilization guidelines were quantified for 

the purposes of addressing future management actions. The level of use can 

be a useful indicator of whether or not an activity is a significant causal 

factor for not achieving a land health standard. Consistently high levels of 

use may indicate that the activity needs to be adjusted, particularly if it is 

consistently during a period of time in which resources are vulnerable to the 

effects of the use. 

Utilization Guideline for Standard 3: Manage for slight use (20%) of current 

year's growth on key perennial species in wilderness areas and manage for 

moderate use (40%) of current year's growth on key perennial species 

outside of wilderness areas. If utilization consistently exceeds moderate use 

over a period of several years, apply management changes as necessary 

before an undesirable long-term trend is identified by monitoring. 
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5.3 SDNM Land Health Objectives by Ecological Site 

Standard 1 

Objective: 

Signs of accelerated erosion are minimal and are appropriate for the site as 

indicated by ground cover [litter, rock, vegetative (canopy) cover, etc.] and 

signs of erosion. This objective applies to all ecological sites. 

Standard 3 

The Desired Plant Community objectives are specific to each ecological site 

and based on the data collected from the Barry M. Goldwater Range (BMGR) 

and Area "A" by Pacific Biodiversity Institute (PBI) and the BLM. This data was 

analyzed along with information from the NRCS Ecological Site Descriptions 

and reference sheets to estimate the potential or capability of the site to 

produce different kinds and amounts of vegetation so that the DPC 

objectives are realistic in terms of what is possible to achieve. Ecological 

sites within BMGR and Area A were used as comparison areas to help 

quantify the resource condition objectives because the area has been either 

excluded from livestock use or received light grazing pressure since the 

1940's and meets the desired resource conditions for wildlife habitat and 

other resource values at the landscape level. 

The objectives will be used to determine if standards for rangeland health 

are being achieved, not achieved, or significant progress is being made 

towards achievement of the standards. 

Only the data that could be correlated to ecological sites present in both the 

BMGR/ Area A and the allotments north of Interstate 8 were used as 

comparison areas. 

Sandy bottom ecological sites: 

• Maintain vegetative canopy cover at 34%. 

• Maintain composition of palatable shrubs at 14% 
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Rationale: 

Canopy cover at 34% will provide sufficient cover to support wildlife species 

(mule deer, quail, etc.) and prevent accelerated erosion of the site. 

Maintaining composition of palatable species (i.e. range ratany, California 

trixis, white burrobrush and sweetbush bebbia) at 14% will provide habitat 

and forage for wildlife and livestock. No more than 7% composition will be 

allowed for wolfberry species. 

Sandy bottom ecological site-

Potential Cactus Ferruginous Pygmy-Owl Habitat 

• Maintain composition of palatable shrubs at 14% 

• Maintain vegetative canopy cover at 50% with a multi-layered 

structure present. Multi-layered structure as represented by: 
1) Trees - Iron wood, Blue Paloverde, mesquite (tree form) 

2) Tall shrubs - Catclaw, Wolfberry, Burro Brush, Big Bursage (Amam) 

3) Low shrubs, forbs, annuals, i.e., White Ratany, Desert Globemallow 

Rationale: 

Maintaining a canopy cover of 50% will provide sufficient cover and structure 

to support cactus ferruginous pygmy-owl (Wilcox and others, 2000). A 

multi-layered structure will provide for potential habitat for cactus 

ferruginous pygmy-owl and other wildlife species. 

Maintaining composition of palatable shrubs (i.e. range ratany, janusia, 

California trixis, white burrobrush and sweetbush bebbia) at 14% will 

maintain habitat and forage for wildlife. No more than 7% composition will 

be allowed for wolfberry species. 

Ecological site data collected from BMGR/ Area A comparison area indicated 

only trace amounts of perennial grass in the sandy bottom ecological site. 

See PSI data (Appendix A). It was determined that setting a DPC objective for 

perennial grass could not be quantified. 

Loamy swale ecological site: 

• Maintain perennial grasses at 10% composition 

• Maintain vegetative canopy cover at 20%. 
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Rationale: 

Maintaining composition of perennial grasses at 1 0% or more will provide 

forage for wildlife and livestock. Appropriate canopy cover levels will prevent 

accelerated erosion and provide cover for wildlife. 

Limy fan ecological site: 

• Maintain vegetative canopy cover at 7%. 

• Maintain ratany-bursage shrub group at 9% of total 

composition. 

Rationale: 

Maintaining the ratany-bursage functional group, which consists of the 

palatable shrubs (range ratany, white ratany and white bursage) on this site, 

will ensure perennial forage for livestock and wildlife. Appropriate vegetative 

cover levels will prevent accelerated erosion and provide cover for wildlife. 

Limy upland deep ecological site: 

• Maintain vegetative canopy cover at 10%. 

• Maintain the ratany-bursage functional group at 12% of total 

composition. 

Rationale: 

Maintaining the ratany-bursage functional group, which consists of the 

palatable shrubs (range ratany, white ratany and white bursage) on this site, 

will ensure perennial forage for livestock and wildlife. Appropriate vegetative 

cover levels will prevent accelerated erosion and provide cover for wildlife. 

Limy upland ecological site: 

• Maintain total vegetative canopy cover at 16%. 

• Maintain composition of palatable shrubs at 5% 

• Maintain recruitment (1 young saguaro/l2.5m radius plot) of 

saguaros. 
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Rationale: 

Maintaining palatable shrubs (range ratany, white ratany, white bursage, 

etc.) will ensure perennial forage for livestock and wildlife. This community 

provides habitat for Bighorn sheep, desert tortoise, and other wildlife 

species. Appropriate vegetative cover levels will prevent accelerated erosion 

of ecological sites (NRCS Ecological reference worksheets) and provide for 

wildlife habitat. 

Recruitment of saguaros is necessary to maintain CFPO nesting sites and/or 

lesser long-nose bat feeding areas. The potential saguaro population varies 

by elevation, aspect, precipitation and soil type. 

The highest densities of saguaro's, referred to as the "saguaro forest" in the 

proclamation, are found primarily within the limy upland and granitic hills 

ecological sites. Maintaining vegetative canopy cover on the site will provide 

nurse plants for saguaros. The limy upland ecological site is where livestock 

use in the "saguaro forest" is most likely to occur. The granitic hills 

ecological site (Pa/overde-Mixed Cacti-Mixed Scrub on Rocky Slopes) 

consists of largely inaccessible or lightly used areas for livestock. 

While several saguaro studies (conducted outside the SDNM) hypothesize 

that livestock could have impacts to saguaro recruitment, these studies were 

not conducted at the time livestock grazing was occurring. The majority of 

these studies measured the effects of historical livestock grazing that 

occurred in regions that had uncontrolled livestock grazing dating back to 

the 19th century. Livestock grazing was occurring in these areas as early as 

the 1700's. 

By comparison livestock grazing within the SDNM is a more recent event (see 

grazing history section) with significantly lower livestock numbers and 

managed through the passage of The Taylor Grazing Act in 1934. This was 

enacted to prevent overgrazing and soil deterioration on public lands not 

long after the time Ranchers first started to graze areas within the 

Monument. 

Granitic hills ecological site: 

• Maintain vegetative canopy cover at 16%. 

• Maintain recruitment (l young saguaro/12.5 m radius plot) of 
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saguaros. 

Rationale: 

This community provides habitat for Bighorn sheep, desert tortoise, mule 

deer and other wildlife species. Based on slope, terrain and other limiting 

factors, livestock do not utilize the majority of this ecological site. 

Maintaining vegetative canopy cover on the site will provide nurse plants for 

saguaros. Appropriate vegetative cover levels will prevent accelerated 

erosion and provide cover for wildlife. The BMGR/ Area A saguaro study 

conducted by PBI was located primarily in the volcanic hills 7"-1 0" and 1 0"-

13" p.z. ecological sites with the data being combined from both sites. The 

saguaro stem count values in the BMGR/ Area A plots would potentially be 

higher due to the difference in the ecological sites and increased 

precipitation. 

Sandy Loam deep ecological site: 

• Maintain total vegetative canopy cover at 20%. 

• Maintain composition of palatable shrubs at 17% 

Rationale: 

Maintaining palatable shrubs (range ratany, white ratany, white bursage, 

etc.) will ensure perennial forage for livestock and wildlife. This community 

provides habitat for Bighorn sheep, desert tortoise, mule deer and other 

wildlife species. Appropriate vegetative cover levels will prevent accelerated 

erosion of ecological sites (NRCS Ecological reference worksheets). This site 

only occurs as a minor inclusion within the monument; however, it is large 

enough within the service use area of one livestock water on the Bighorn 

allotment. 

6.0 Inventory and Monitoring Methodology 

6.1 Rangeland survey 

A Rangeland soil and vegetation survey was completed for these allotments 

in 1981, as part of the planning effort for the Lower Gila South RMP/EIS. The 

BLM's rangeland inventory method and the Soil Conservation Service's 

(NRCS) methods were used for determining condition and apparent trend. 

For the purposes of this evaluation the rangeland survey production data 

from several locations was applied to the current ecological site descriptions 
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to determine a similarity index. This information was used to help determine 

apparent long term trend by comparing the 1981 similarity index and 2004 

similarity index ratings. 

6.2 Key Areas 

Key areas were established by an interdisciplinary team on the SDNM 

allotments beginning in 2004 (see map 4). A Key area is a relatively small 

portion of an allotment selected because of its location, proximity to water, 

livestock and wildlife habitat values and as a long term monitoring point. 

Key areas are located in each of the major pastures and include 

representations of all major ecological sites. 

For collecting monitoring data a 40x40 square em frame with a point in the 

center of the frame was used to collect between 100-200 quadrats of data 

for each vegetative attribute at each key area. The Dry-weight-rank 

technique was used to collect production and relative composition. Cover 

data was collected by using the point cover technique with the frame center 

point. In addition, pace frequency data was collected within the frame. 

Species composition was calculated using the production data. See "TR-

1734-4 Sampling Vegetation Attributes, 1996" for methodology. 

Rangeland Health 

The upland health of several key areas was evaluated using the Rangeland 

Health Evaluation Site documentation Worksheet. 

This assessment is a qualitative and quantitative approach to look at how 

the ecological processes on a site are functioning. The product of the 

qualitative assessment is not a single rating of land health, but an 

assessment of three components called attributes. The attributes are: 

1. Soil/Site Stability. 2. Biotic Integrity. 3. Watershed Function. 

These observed attributes are placed into one of five categories depending 

on the degree of departure from the ecological site description or reference 

area. Summing all of the attributes makes a final upland health 

determination. The five categories are: 

Extreme Moderate to Moderate Slight to None to 

Extreme Moderate Slight 
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Soil/Site stability is the capacity of the site to limit redistribution and loss of 

soil resources (including nutrients and organic matter) by wind and water. 

Biotic Integrity is the capacity of the site to support characteristic functional 

and structural vegetation communities and to resist loss due to disturbance 

and recover following disturbance. Functional groups are species of similar 

importance and Watershed Function is the capacity of the site to capture, 

store and safely release water from rainfall, runoff and snowmelt, to resist 

reduction in this capacity and recover from disturbance. Methods for the 

land health evaluation are described in "Interpreting Indicators of Rangeland 

Health, Technical Reference 1 734-6, 2000." 

Utilization studies 

Utilization data was also collected at several of the key areas in 2008 and 

2009 using the Key Species Method. See TR-1734-3 "Utilization Studies and 

Residual Measurements, 1996". Utilization data is analyzed in conjunction 

with vegetation frequency, cover, structure and composition along with 

actual use, and precipitation to determine if changes in current management 

practices are necessary. Proper utilization levels are needed to provide for 

plant maintenance and watershed health. Utilization measurements are 

used: (1) to identify use levels and patterns of use, (2) to help establish 

cause-and-effect interpretations of vegetation trend data and (3) if 

necessary, to aid in adjusting stocking rates. 

The Landscape Appearance Method was used to map out zones of utilization 

for use pattern mapping throughout the monument. This method is used to 

identify use patterns in order to plan for range improvements or changes in 

grazing management to improve distribution. When interpreting this data 

the amount of utilization observed at each location was less important than 

the overall use patterns within the allotment. See TR-1734-3 "Utilization 

Studies and Residual Measurements, 1996". 

6.3 Pacific Biodiversity Institute Data 

In 2002 Pacific Biodiversity Institute (PBI) was subcontracted by The Nature 

Conservancy through an assistance agreement with the BLM to collect data 

within the monument. Estimates of vegetative canopy cover by species were 
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collected on 12.5 meter radius plots (approximately .12 acres). This was 

designed to be used as baseline information to help assess changes and 

trends in the condition of the natural communities. Analysis of the 

applicable vegetative community data is included in this evaluation. The 

study design was a linear transect extending out from a disturbance site 

(livestock waters, etc.). The first plot was located within the disturbance, the 

second at 50 meters from the first plot; the third 100 meters and the 

remaining were located at 500 meter intervals from the disturbance. For the 

purposes of this evaluation, only sites located Y2 mile (804 meters) or more 

from the disturbance sites were used. Data was also collected by PBI in the 

Barry M. Goldwater Range (BMGR) and the southern portion of Area A (see 

map 5). Historical records indicate that livestock use in this area has been 

recently absent and/or relatively light. (See Map 5) 

7.0 Management Evaluation and Summary of Studies 
Data 

7.1 Actual Use 

Actual use data for livestock was ascertained from past licensed use. The 1 0 

year average livestock use has varied from year to year due to annual 

fluctuations in forage conditions and the livestock market. Operators have 

voluntarily removed livestock as requested by the BLM, during drier periods. 

In some cases the operators have applied for non-use and reactivated use in 

the same grazing year as conditions improved. 

Table 2 Permitted Use and Ten Year Average Licensed Use 

Type Permitte Avg. w/ 
Allotment Allotmen d ephemera 

# t name I 

3009 Big Horn cattle 3,420 3,960 

3007 Bel oat cattle 3,600 3,670 

3018 Conley cattle 4,158 3,252 7,044 
.....-

3053 cattle 1,164 744 ._ 

3042 Hazen cattle 1 '181 1 '140 1,536 
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0 2,040 
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7.2 Precipitation 

Precipitation data for the monument was acquired from the Western 

Regional Climate Center that has sites located in Gila Bend and Maricopa. 

The 20 year average annual precipitation for the Gila Bend area is 

approximately 6.28 inches. The precipitation by month for the period of 

1999 - 2008 is shown in Table 4. The average for this period was 6.16 

inches. Extremes in precipitation include a low of 2.90 inches in 2002 and a 

high of 1 0.61 inches in 2003. 

The 20 year average precipitation for the Maricopa area is 7.63 inches. The 

precipitation by month for the period of 1999 - 2008 is shown in Table 5. 

The average for this period was 6.57 inches. Extremes in precipitation 

include a low of 3.07 inches in 2002 and a high of 8.07 inches in 2005. 

Table 3 

GILA BEND, ARIZONA- Monthly Average Total Precipitation 1999-2008 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

1999 0.20 0.11 0.04 1.15 0.01 0.15 2.45 2.04 0.10 0.00 0.00 0.00 
2000 0.08 0.12 1.85 0.00 0.00 0.20 0.02 0.84 0.00 2.22 0.80 0.00 
2001 1.57 0.76 0.55 0.08 0.02 0.00 0.13 1.33 0.00 0.06 0.08 0.50 
2002 0.05 0.00 0.03 0.00 0.00 0.00 0.13 0.00 0.21 0.30 1.79 0.39 
2003 1.37 2.06 0.90 0.56 0.00 0.00 0.62 0.85 2.46 0.00 1.29 0.50 
2004 0.60 0.86 0.29 1.10 0.00 0.00 1.27 0.51 0.00 1.30 0.66 1.54 
2005 1.28 2.46 0.50 0.17 0.00 0.00 0.33 1.14 0.11 0.32 0.00 0.00 
2006 0.00 0.00 1.02 0.00 0.00 0.00 0.65 0.57 0.58 0.05 0.00 0.31 
2007 0.01 0.08 0.64 0.14 0.00 0.00 1.22 0.64 0.21 0.00 0.80 1.30 
2008 1.57 0.90 0.00 0.00 2.20 0.00 0.82 1.45 0.15 0.00 0.12 0.76 

AV2. 0.67 0.74 0.58 0.32 0.22 0.04 0.76 0.94 0.38 0.43 0.55 0.53 

Table 4 

MARICOPA 4 N, ARIZONA- Monthly Average Total Precipitation 1999-2008 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

1999 0.02 0.34 0.50 1.05 0.00 0.02 2.45 0.54 1.90 0.00 0.00 0.00 
2000 0.00 0.01 2.24 0.00 0.00 1.21 0.25 1.49 0.02 2.22 0.57 0.00 
2001 2.04 0.40 0.97 1.19 0.00 0.08 0.63 0.37 0.00 0.68 0.25 0.78 
2002 0.10 0.00 0.04 0.00 0.00 0.00 0.18 0.09 1.71 0.04 0.54 0.37 
2003 0.50 1.34 0.22 0.09 0.00 0.00 0.52 1.03 0.47 0.04 0.63 0.26 
2004 1.28 0.92 0.57 0.62 0.00 0.00 0.63 0.30 0.71 0.67 0.70 1.65 
2005 2.08 3.55 1.02 0.14 0.00 0.00 0.31 0.86 0.00 0.10 0.00 0.01 
2006 0.00 0.00 2.62 0.00 0.00 0.21 1.21 0.82 0.71 0.31 0.00 0.34 
2007 0.58 0.23 1.23 0.12 0.33 0.00 0.69 1.56 0.40 0.00 0.81 0.00 
2008 1.13 0.55 0.00 0.00 1.71 0.00 0.67 1.26 0.30 0.00 0.34 1.05 
Avg. 0.77 0.73 0.94 0.32 0.2 0.15 0.75 0.83 0.62 0.41 0.38 0.45 
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7.3 Key Area Data 

See Appendix A for Key area and PBI plot data. 

Utilization and Use Pattern Mapping 

See map 6 for use pattern mapping results 

Big Horn Ke~ Area Utilization - 2Q08 

Ke~ Area S!;!ecies % Use 

BH 2 White ratany 19% 

BH 3 
White ratany 24% 

Burrobrush 13% 

BH S(W)* White ratany 39% 

Big galleta 26% 

BH 6(W)* Burrobrush 42% 

White bursage 27% 

* -
_......, "' 

W signifies wilderness area location 

Conlell Kell Area Utilization 2008 

Kell Area S!;!ecies %Use 

C5 
White bursage 14% 

Burrobrush 29% 

c 7 (W)* Burrobrush 13% 

C9 
White ratany 31% 

White bursage 9% 
I 

Conle~ Allotment Utilization stud~ ~ite~ 

Site Species %Use 

cu 2 
White ratany 14% 

White bursage 12% 

cu 3 White ratany L 12% 

cu 4 White ratany 49% 

cu 5 
Burrobrush 18% 

Globemallow 24% 

cu 6 White ratany 34% 

CU7 White ratany 40% 

CUB (W)* White ratany 23% 

CU9 (W)* Burrobrush 35% 

CU10 
White ratany 43% 

White bursage 26% 
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8.0 Conclusions 
Conclusions are supported by the analysis of key area and PBI data and 

information portrayed within the evaluation to show if land health standards 

are being achieved or not achieved and if significant progress towards 

achievement is being made. Refer section 5.3 (SDNM Land Health Objectives 

by Ecological Site). 

Bighorn Allotment 

Standard 1 - Upland Sites 

Upland soils exhibit infiltration, permeability, and erosion rates that are 

appropriate to soil type, climate and landform (ecological site). 

Upland sites within the Bighorn allotment meet Standard 1. 

Rationale: 

The findings are based upon the preponderance of evidence of all indicators 

used to determine attainment of Standard Number 1. 

The results of the assessment of the upland standard indicate a slight 

departure from the ecological site descriptions with only 1 site in the slight 

to moderate category (See appendix A). The majority of the key areas and 

PBI plots (20 of 28 sites) had vegetative cover and litter levels (See 

appendices A and B) that are appropriate for the site and the qualitative 

assessments of the soil-related indicators (rills, flow patterns, pedestals, 

bare ground, gullies, litter movement, and soil compaction etc.) did not 

indicate any signs of accelerated erosion at any site. PBI cover data indicates 

that microbiotic crusts are at appropriate levels in relation to the BMGR/ Area 

A comparison area (See appendix A). 

Standard 3 - Desired Resource Conditions 

Productive and diverse upland and riparian-wetland communities of native 

species exist and are maintained. 
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The Bighorn Allotment is not achieving but is making significant 

progress toward achievement of standard number 3. 

Rationale: 

Key area and PBI data indicate the allotment is meeting the majority of the 

desired plant community objectives and in some cases the vegetative 

attributes exceed those of the ungrazed comparison areas. 20 of 28 key 

areas and PBI sites meet the canopy cover objectives and 2 are making 

significant progress. 1 3 of the 18 sites are meeting the desired plant 

community objectives for species composition and 3 are making significant 

progress toward meeting the objectives. 2 sites are not meeting the 

objectives. 

The upland rangeland health was assessed for biotic integrity at 5 key areas 

representing the major ecological sites within the allotment. This 

assessment indicates that the plant communities are functioning close to 

expected for the site (appendix A). 

Utilization at key areas and use pattern mapping (Short term monitoring 

data) from 2008 and 2009 indicate that livestock use may not be the causal 

factor for non-achievement of Standard 3 on those sites that are not fully 

achieving the standard, with the exception of small areas in close proximity 

to livestock waters. This data was collected during a year with ephemeral 

livestock authorizations. In 2008 ephemeral forage plants added materially 

to the perennial forage base. Additional utilization data should be collected. 

Use pattern mapping results (see map 6) indicate a general pattern of 

moderate (41 %-60%) utilization in the areas immediately surrounding some 

of the livestock waters, as proximity to livestock waters increases the use 

pattern zone moves to light (21 %-40) and slight (6%-20%) use. The majority 

of the allotment falls within the slight use category. 

Comparisons between the 1981 and 2004 similarity index indicate an 

upward apparent trend at most key areas (appendix A). 
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Analysis of Key Area Desired Plant Community Objectives by 

Ecological Site 

Sandy Bottom ecological site 

The Sandy bottom ecological site is not meeting but making significant 

progress towards achievement of Standard 3 

Objectives: 

• Maintain sandy bottoms at 34% canopy cover. 

• Maintain canopy cover at SO% for the potential CFPO Sandy 

bottom sites (BH-8) 

• Maintain sandy bottoms at 14% composition of palatable shrubs. 

Discussion: 

The canopy cover objectives are being met at 5 of the 7 sites. 2 PBI sites 

(202 and 203) and Key areas BH-1, BH-4 and BH-8 meet or exceed the 

objective of 36%. Data collected at 2 PBI sites (190 and 192) had canopy 

cover of 31 . 75% and 31% and are not meeting but making significant 

progress toward meeting the objective. Key area BH-8 (Table 5) meets the 

CFPO canopy cover objective and all of the vegetative components which 

form a multi-layered structure are present for potential pygmy owl and other 

wildlife habitat. There were no signs of accelerated erosion at any site and 

the canopy cover levels on the 2 sites not meeting the objective were higher 

than some of the comparison area canopy cover levels. 

5 of the 7 sites meet or exceed the palatable shrub composition objective. 

Key areas BH-1,BH-4 and PBI sites 190,192 and 202 all meet the objective 

for composition of palatable shrubs at 14%. PBI study site 202 is not meeting 

but making significant progress toward meeting the objective at 12.5%. Key 

area 8 is the only site not meeting the objective at 9% composition of 

palatable shrubs. This site has several other species present that are 

palatable to both livestock and wildlife (perennial grasses and forbs). 
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loamy swale ecological site: 

Standard 3 is being achieved for the Loamy swale ecological site 

• Maintain perennial grasses at 1 0% composition 

• Maintain total vegetative canopy cover at 20%. 

Discussion: 

Data from the loamy bottom (BH-7) key area shows that the objective is 

being met with perennial grasses at 27% composition and vegetative cover at 

36%. 

limy fan ecological site: 

Standard 3 is being achieved for the Limy fan ecological site 

• Maintain vegetative canopy cover at 7%. 

• Maintain ratany-bursage shrub group at 9% of total 

composition. 

Discussion: 

Data from Key area BH-3 (11%) and from PBI study site 58 (8.2 5%) both meet 

the objective. Key area BH-2 is not meeting but making significant progress 

toward achieving the objective at 5% canopy cover. PBI study site 58 and Key 

areas BH-2 and BH- 3 all meet the objective of 9% composition for the 

ratany-bursage shrub group. 

Utilization levels in 2008 on key species at key areas BH-2 and BH-3 were 

slight to light ( <40%) which should allow for continued progress toward 

achievement of Standard 3. 

limy upland deep ecological site: 

The Sandy bottom ecological site is not meeting but making significant 

progress toward achievement of Standard 3 

• Maintain vegetative canopy cover at 10%. 

• Maintain ratany-bursage shrub group at 12% of total 

composition. 
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Discussion: 

Key area BH-5 and PBI study site 61 (appendix B) met the canopy cover 

objective. PBI site 59 does not meet the objective at 5.5% and site 60 is not 

meeting but making significant progress toward achieving the objective at 

7.5%. The reduced canopy cover at some of these sites is in part due to a 

high mortality of triangle bursage. 

Key area BH-5 and all 3 PBI study plots meet the objective of 12% 

composition in the ratany-bursage shrub group. 

Utilization levels in 2008 on white bursage at key area BH-5 was light 

( <40%); however, the wilderness area objective of 20% was exceeded. White 

bursage is not considered a key browse species for wildlife (i.e. Sonoran 

Desert Tortoise, mule deer and Bighorn sheep). 

Limy upland ecological site: 

The Limy upland ecological site is not meeting but making significant 

progress toward achievement of Standard 3 

• Maintain total vegetative canopy cover at 1 6% 

• Maintain composition of palatable shrubs at 7% 

• Maintain recruitment (1 young saguaro/plot) of saguaros. 

Discussion: 

Key areas BH-9 and BH-12 are not meeting but making significant progress 

toward meeting the objective at 14% and 12% canopy cover. There were no 

indications that the ecological site is not functioning properly. 

Key area BH-12 is not meeting but making significant progress toward 

meeting the objective at 5% palatable shrubs and key area BH-9 is not 

meeting the objective at 3%. • 
Results of the PBI saguaro study indicate recruitment of young saguaros (.96 

stems/plot) is occurring within the areas currently open to livestock grazing. 

Young saguaros are defined as less than 1 meter tall. 
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Sandy Loam deep ecological site: 

Standard 3 is being achieved for the Sandy Loam deep ecological site 

• Maintain total vegetative canopy cover at 20%. 

• Maintain composition of palatable shrubs at 17% 

Discussion: 

Data from the Sandy loam deep (BH-6) key area shows that the site is not 

meeting but making significant progress toward meeting the objective with 

palatable shrubs at 16% composition. The key area meets the canopy cover 

objective at 21%. Utilization levels in 2008 on key species at key area BH-6 

were light (<40%); however, the wilderness area objective of 20% was 

exceeded by 6% and 7% for 2 key species. Burrobrush utilization was 

moderate; however, it is not considered a key species for wildlife (i.e. 

Sonoran Desert Tortoise, mule deer and Bighorn sheep). 

Granitic hills ecological site: 

Standard 3 is being achieved for the Granitic hills ecological site 

• Maintain vegetative canopy cover at 16%. 

• Maintain recruitment (1 young saguaro/plot) of saguaros. 

Discussion: 

9 of 10 PBI study sites (appendix B) meet the vegetative canopy cover 

objective. PBI site 63 does not meet the objective at 9.5% canopy cover but 

there were no signs of accelerated erosion present. 

Results of the PBI saguaro study indicate recruitment of young saguaros (.83 

stems/plot) is occurring Within the areas outside of Area A/BMGR. The 

saguaro count in the BMGR/ Area A study plots averaged 1.26 young 

saguaros per plot. The saguaro stem count values in the BMGR/ Area A plots 

would potentially be higher due to the difference in the ecological sites and 

increased precipitation (see discussion Section 5.3 Granitic hills). Young 

saguaros are defined as less than 1 meter tall. 
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Beloat Allotment 

Standard 1 - Upland Sites 

Upland soils exhibit infiltration, permeability, and erosion rates that are 

appropriate to soil type, climate and landform (ecological site). 

Upland sites within the Beloat allotment are achieving Standard 1. 

Rationale: 

This finding is based upon the preponderance of evidence that the indicators 

used to determine attainment of Standard Number 1 are being met. The 

results of the assessment of the upland standard indicate a slight departure 

from the ecological site descriptions with only a few sites in the slight to 

moderate range. The majority of the key areas had vegetative cover (1 5 of 

18) and litter levels that are appropriate for the site and the qualitative 

assessments of the soil-related indicators (rills, flow patterns, pedestals, 

bare ground, gullies, litter movement, and soil compaction etc.) did not 

indicate any signs of accelerated erosion. PBI cover data indicates that 

microbiotic crusts are at appropriate levels in relation to the BMGR/ Area A 

comparison area. 

Standard 3 - Desired Resource Conditions 

Productive and diverse upland and riparian-wetland communities of native 

species exist and are maintained. 

The Beloat Allotment is not achieving but is making significant 

progress toward achievement of standard number 3. 

Rationale 

The majority of the canopy cover objectives are being met (1 5 of 1 8) and 1 

is making significant progress. Only 2 sites did not meet the objective. 

The upland rangeland health was assessed at 5 key areas representing the 

major ecological sites within the allotment. This qualitative assessment 
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indicates that the plant communities are functioning close to expected for 

the site (appendix A) and that soil/site stability and hydrologic functions on 

the allotment are appropriate to prevent accelerated erosion and that the 

watersheds are properly functioning. 

Comparisons between the 1981 and current data indicate a static to upward 

trend for ecological sites (appendix A) and there is a general increase in the 

similarity index from the 1981 data. One site had a downward trend. 

Use pattern mapping (Short term monitoring data) from 2008 indicate that 

livestock use may not be the causal factor for non-achievement of Standard 

3 on those sites that are not fully achieving the standard, with the exception 

of small areas in close proximity to livestock waters. In 2008 ephemeral 

forage plants added materially to the perennial forage base. Additional 

utilization data should be collected. 

Use pattern mapping results for 2008 indicate a general pattern of slight 

(6%-20%) and light (21 %-40) use in the area surrounding one livestock 

water and negligible use (0-5%) around another. The majority of the area in 

the monument falls within the slight use category. 

Analysis of Key Area Desired Plant Community Objectives by 

Ecological Site 

Sandy Bottom ecological site 

The Sandy bottom ecological site is not achieving but making significant 

progress toward achievement of Standard 3 

Objectives: 

• Maintain sandy bottoms that have 34% canopy cover. 

• Maintain canopy cover at 50% for the potential CFPO Sandy 

bottom site (B-2) 

• Maintain sandy bottoms at 14% composition of palatable shrubs. 

Discussion: 

Key area B-2 meets the CFPO canopy cover objective and all of the 

vegetative components which form a multi-layered structure are present for 

potential pygmy owl and other wildlife habitat. Key area B-4 also meets the 

canopy cover objective at 41 %. 
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Key areas B-2 and B-4 do not meet the objective for 14% palatable shrubs 
with both sites at 8%. 
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loamy swale ecological site: 

Standard 3 is being achieved for the Loamy swale ecological site 

• Maintain perennial grasses at 1 0% composition 

• Maintain total vegetative canopy cover at 20%. 

Discussion: 

Data from the loamy bottom (B-5) key area shows that the objective is being 

met with perennial grasses at 23% composition and vegetative cover at 79%. 

limy fan ecological site: 

The Limy fan ecological site is not achieving but making significant progress 

toward achievement of Standard 3 

• Maintain vegetative canopy cover at 7%. 

• Maintain ratany-bursage shrub group at 9% of total 

composition. 

Discussion: 

Data from Key area B-8 does not meet the canopy cover objective. All 7 PBI 

study plots in the limy fan site meet the canopy cover objective. There were 

no signs of accelerated erosion on any sites. 

Key area B-8 meets the composition objective and 4 of the 7 PBI sites meet 

the objective. The ratany-bursage shrub group does not occur in 2 of the PBI 

plots (40 and 43) and at 3% in the remaining site (45). 

limy upland ecological site: 

The Limy upland ecological site is achieving Standard 3 

• Maintain total vegetative canopy cover at 16% 

• Maintain composition of palatable shrubs at 7% 

• Maintain recruitment (1 young saguaro/plot) of saguaros. 
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Discussion: 

Key area B-9 is making significant progress toward meeting the canopy 

cover objective at 13%. The site is meeting the objective for composition of 

palatable shrubs with 1 7%. Results of the PBI saguaro study indicate 

recruitment of young saguaros (.96 stems/plot) is occurring within the areas 

currently open to livestock grazing. Young saguaros are defined as less 

than 1 meter tall. 

Granitic hills ecological site: 

Standard 3 is being achieved for the Granitic hills ecological site 

• Maintain vegetative canopy cover at 16%. 

• Maintain recruitment (1 young saguaro/plot) of saguaros. 

Discussion: 

Key area B-1 does not meet the objective at 8% canopy cover. However, 

there are no signs of accelerated erosion at this site. All 5 PBI sites in this 

ecological site meet the canopy cover objective. 

Results of the PBI saguaro study indicate recruitment of young saguaros (.83 

stems/plot) is occurring within the areas currently open to livestock grazing. 

The saguaro stem count values in the BMGR/Area A plots would potentially 

be higher due to the difference in the ecological sites and increased 

precipitation (see discussion Section 5.3 Granitic hills). Young saguaros are 

defined as less than 1 meter tall. 
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Conley Allotment 

Standard 1 -Upland Sites 

Upland soils exhibit infiltration, permeability, and erosion rates that are 

appropriate to soil type, climate and landform (ecological site). 

Upland sites within the Conley allotment are achieving Standard 

1. 

Rationale: 

This finding is based upon the preponderance of evidence that the indicators 

used to determine attainment of Standard Number 1 are being met. The 

majority of the key areas had vegetative and litter cover levels that are 

appropriate for the site with 11 of 15 sites meeting the canopy cover 

objectives and 2 making significant progress. Soil/Site stability and 

Hydrologic function were evaluated at 9 key areas to determine the 

departure from the site descriptions. The results of the assessment of the 

upland standard indicate at most a slight departure from the ecological site 

descriptions and the qualitative assessments of the soil-related indicators 

(rills, flow patterns, pedestals, bare ground, gullies, litter movement, and 

soil compaction etc.) did not indicate any signs of accelerated erosion. 

This analysis indicates that the soil stability and hydrologic functions on the 

allotment are appropriate to prevent accelerated erosion and that the 

watersheds are generally in properly functioning condition. Accelerated 

erosion has been documented in some localized areas around North Tank 

and Farmer Tank. These are more erosive soils that have received heavy 

recreation use both on and off of the trails in addition to livestock use. PBI 

cover data indicates that microbiotic crusts are at appropriate levels in 

relation to the BMGR/ Area A comparison area. 

Standard 3 - Desired Resource Conditions 

Productive and diverse upland and riparian-wetland communities of native 

species exist and are maintained. 
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The Conley Allotment is not achieving but is making significant 

progress toward achievement of standard number 3. 

Rationale 

5 of the 13 sites are meeting the plant composition objectives and 1 is 

making significant progress but not meeting the objective. 7 of the 13 sites 

do not at have vegetative composition at desired levels. The Limy fan 

ecological site accounted for 6 of the 7 sites not meeting the objective; 

however, 2 of the 4 Limy fan comparison area sites in BMGR do not meet the 

composition objective either. The comparison area data results indicate how 

variable the ratany-bursage shrub group is within this ecological site. 

Overall the allotment had appropriate levels of ground cover as 1 0 of the 1 5 

sites were meeting the canopy cover objectives and 3 sites were not meeting 

but making significant progress. There were no indications of accelerated 

erosion at any of the sites. 

The upland rangeland health was assessed at 9 key areas representing the 

major ecological sites within the allotment. This qualitative assessment 

indicates that the plant communities are functioning close to expected for 

the site (appendix A) and that biotic integrity on the allotment is 

appropriate. 

Comparisons between the 1981 and current monitoring data indicate a static 

to downward trend for ecological sites (appendix A) and there is a decrease 

in similarity index for several sites from the 1981 data. 

Utilization at key areas and use pattern mapping (Short term monitoring 

data) from 2008 indicate that livestock use may not be the causal factor for 

non-achievement of Standard 3 on those sites that are not fully achieving 

the standard, with the exception of small areas in close proximity to 

livestock waters. This data was collected during a year with ephemeral 

livestock authorizations. Key species use at key areas C-5 and C-9 were not 

exceeded. Use levels in the wilderness area key area (C-7) did not exceeded 

the objective allowable use of 20%. Several additional transects were run in 

2009 for the purposes of this evaluation . Use levels at these 9 additional 

sites were at slight to light use with the exception of white ratany utilization 

at 2 sites (CU-4, CU-1 0) which were in the moderate level and CU-8 and 

CU-9 which exceeded the utilization level set for wilderness areas, but 
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remained in the light use category. Additional utilization data needs to be 

collected in order to determine if management in these areas needs to be 

adjusted in order to achieve the objectives. 

2008 use pattern mapping results indicate a general pattern of light (21 %-

40) to slight use (6-20%) in the areas surrounding most livestock waters with 

areas of heavier (61 %-80) use around two waters. One small area was 

mapped as severe use along a road used by livestock to travel between water 

sources. The general use trend is for light (21 %-40) or slight (6%-20%) use 

as proximity to waters increases. The majority of the allotment falls within 

the slight and light use categories. 

Analysis of Key Area Desired Plant Community Objectives by 

Ecological Site 

Sandy Bottom ecological site 

The Sandy bottom ecological site is not achieving but making significant 

progress toward achievement of Standard 3 

Objectives: 

• Maintain sandy bottoms that have 34% canopy cover. 

• Maintain sandy bottoms that have 14% composition of palatable 

shrubs. 

Discussion: 

Key areas C-1 and C-3 meet the canopy cover objective and key area C-7 is 

making significant progress toward meeting the objective at 31% canopy 

cover. Key area C-7 meets the palatable shrubs objective at 35%. Key areas 

C-1 and C-3 do not meet the objective at 8% and 4%. 

loamy swale ecological site: 

Standard 3 is being achieved for the Loamy swale ecological site 

• Maintain perennial grasses at 10% composition 

• Maintain total vegetative canopy cover at 20%. 

Discussion: 

Data from the loamy swale (C-9) key area shows that the objective is being 

met with perennial grasses at 15% composition and canopy cover at 47%. 
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Limy fan ecological site: 

Standard 3 is not being achieved for the Limy fan ecological site 

• Maintain vegetative canopy cover at 7%. 

• Maintain ratany-bursage shrub group at 9% of total 

composition. 

Discussion: 

2 key areas in this community (C-2, C-4) meet the canopy cover objective. 

Key area C-5 is making significant progress toward meeting the objective at 

6%. 

3 of the 5 PBI sites (plots 3, 5 and 6) meet the objective. Plot #16 is making 

significant progress toward achieving the objective at 5.25% and plot #29 is 

not meeting the objective. 

Key area C-5 (16%) and PBI plot #5 meet the objective to have the ratany

bursage shrub group at 9% of total composition. Key area C-4 is making 

significant progress toward meeting the objective at 7%. Key areas C-2 and 

PBI plots 29, 3, 6, and 16 do not meet the objective. 

Limy upland ecological site: 

The Limy upland ecological site is achieving Standard 3 

• Maintain total vegetative canopy cover at 16% 

• Maintain composition of palatable shrubs at 7% 

• Maintain recruitment (1 young saguaro/plot) of saguaros. 

Discussion: 

Key area C-1 0 is meeting the canopy cover objective at 24%. The site is 

meeting the objective for composition of palatable shrubs with 11% white 

ratany and 1% wolfberry. Results of the PBI saguaro study indicate 

recruitment of young saguaros (.96 stems/plot) is occurring within the areas 

currently open to livestock grazing. Young saguaros are defined as less 

than 1 meter tall. 
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Granitic hills ecological site: 

The Granitic hills ecological site is not achieving but making significant 

progress toward achievement of Standard 3 

• Maintain vegetative canopy cover at 16%. 

• Maintain recruitment (1 young saguaro/plot) of saguaros. 

Discussion: 

PBI study plot 1 87 meets the objective at 18.2 5% canopy cover. PBI study 

plot 7 does not meet the objective at 9.25% canopy cover, but does not show 

any signs of accelerated erosion. Results of the PBI saguaro study indicate 

recruitment of young saguaros (.83 stems/plot) is occurring within the areas 

currently open to livestock grazing. The saguaro stem count values in the 

BMGR/ Area A plots would potentially be higher due to the difference in the 

ecological sites and increased precipitation (see discussion Section 5.3 

Granitic hills). Young saguaros are defined as less than 1 meter tall. 
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Hazen Allotment 

Standard 1 - Upland Sites 

Upland soils exhibit infiltration, permeability, and erosion rates that are 

appropriate to soil type, climate and landform (ecological site). 

Upland sites within the Hazen allotment meet Standard 1. 

Rationale: 

This finding is based upon the preponderance of evidence that the indicators 

used to determine attainment of Standard Number 1 are being achieved. The 

results of the assessment of the upland standard indicate 3 sites with a 

slight departure from the ecological site descriptions with 3 sites at slight to 

moderate. The majority of the key areas had canopy cover (and litter levels 

that are appropriate for the site and the qualitative assessments of the soil

related indicators (rills, flow patterns, pedestals, bare ground, gullies, litter 

movement, and soil compaction etc.) did not indicate any signs of 

accelerated erosion. PBI cover data indicates that microbiotic crusts are at 

appropriate levels in relation to the BMGR/ Area A comparison area. 

Standard 3 - Desired Resource Conditions 

Productive a_nd diverse upland and riparian-wetland communities of native 

species exist and are maintained. 

The Hazen Allotment is not achieving but is making significant 

progress toward achievement of standard number 3. 

Rationale 

The majority of the canopy cover objectives are being met (1 5 of 1 8) and 1 

is making significant progress toward being met. Only 2 sites did not meet 

the objective. 

4 of the 8 sites met vegetation composition objectives, while 2 sites are not 

meeting but making significant progress toward meeting the objectives. 

The upland rangeland health was assessed at 6 key areas representing the 

major ecological sites within the allotment. 
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The biotic integrity attribute was evaluated at these sites to determine the 

departure from the ecological site descriptions. 3 of the 6 key areas were 

rated at none to slight and 3 were rated at slight to moderate. This indicates 

that the plant communities are functioning close to expected for the site 

(appendix A) and that biotic integrity on the allotment is appropriate. 

Compared to the 1981 range survey data the allotment shows a general 

upward trend in range condition. 3 of the 5 sites with comparison areas had 

an increase in similarity index from the 1981 survey, while the remaining 2 

were static. 

Use pattern mapping data was only collected near the 2 wildlife waters 

located within the allotment. One area received slight (6%-20%) use and the 

other area received negligible use (0-5%). The utilization at both of these 

areas was from wildlife use as livestock have not been on this allotment for 

several years. 

Analysis of Key Area Desired Plant Community Objectives by 

Ecological Site 

Sandy Bottom ecological site 

The Sandy bottom ecological site is not achieving but making significant 

progress toward achievement of Standard 3 

Objectives: 

• Maintain sandy bottoms that have 34% canopy cover. 

• Maintain canopy cover at 50% for the potential CFPO Sandy 

bottom site (H-7). 

• Maintain sandy bottoms that have 14% composition of palatable 

shrubs. 

Discussion: 

Key area H-7 meets the CFPO canopy cover objective at 62% and all of the 

vegetative components which form a multi-layered structure are present for 

potential pygmy owl and other wildlife habitat. Key area H-4 does not meet 

the canopy cover objective at 20%. PBI plot 228 meets the objective and plot 

230 does not meet the objective. 

PBI plot 230 meets the objective with 19% palatable species. Key area H-4 

(12%) and PBI plot 228 (11.5%) are not meeting but making significant 
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progress toward meeting the objective. Composition data was not collected 

at key area H-7. 

Limy fan ecological site: 

The Limy fan ecological site is not achieving but making significant progress 

toward achievement of Standard 3 

• Maintain vegetative canopy cover at 7%. 

• Maintain ratany-bursage shrub group at 9% of total 

composition. 

Discussion: 

Data from key area H-1 and PBI plots 227 and 229 met the canopy cover 

objective. Key area H-1 (1 3%) meets the composition objective of 9% for the 

ratany-bursage shrub group; however PBI plots 227 (4%) and 229 (0%) do 

not meet the objective. 

Limy upland deep ecological site: 

The limy upland deep ecological site is achieving Standard 3 

• Maintain vegetative canopy cover at 10 

• Maintain ratany-bursage shrub group at 12% of total 

composition. 

Discussion: 

Key area H-6 meets the objective of 10% canopy cover and key area H-2 is 

making significant progress at 8%. Both key areas meet the objective with 

more than 12% composition in the ratany-bursage shrub group. 
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Granitic hills ecological site: 

The Granitic hills ecological site is not achieving but making significant 

progress toward achievement of Standard 3 

• Maintain vegetative canopy cover at 16%. 

• Maintain recruitment (1 young saguaro/plot) of saguaros. 

Discussion: 

Key area H-5 does not meet the canopy cover objective at 12%; however PBI 

plot 231 meets the objective with 20.75% canopy cover. 

Results of the PBI saguaro study indicate recruitment of young saguaros (.83 

stems/plot) is occurring within the areas currently open to livestock grazing. 

The saguaro stem count values in the BMGR/ Area A plots would potentially 

be higher due to the difference in the ecological sites and increased 

precipitation (see discussion Section 5.3 Granitic hills). Young saguaros are 

defined as less than 1 meter tall. 
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Lower Vekol Allotment 

Standard 1 - Upland Sites 

Upland soils exhibit infiltration, permeability, and erosion rates that are 

appropriate to soil type, climate and landform (ecological site). 

Upland sites within the Lower Vekol allotment achieve Standard 1. 

Rationale: 

This finding is based upon the preponderance of evidence that the indicators 

used to determine attainment of Standard Number 1 are being met. The 

results of the assessment of the upland standard indicate all 3 sites had a 

slight departure from the ecological site descriptions. All 4 key areas and 6 

PBI plots had canopy cover levels that are appropriate for the site and the 

qualitative assessments of the soil-related indicators (rills, flow patterns, 

pedestals, bare ground, gullies, litter movement, and soil compaction etc.) 

did not indicate any signs of accelerated erosion. PBI cover data indicates 

that microbiotic crusts are at appropriate levels in relation to the BMGR/ Area 

A comparison area. 

Standard 3 - Desired Resource Conditions 

Productive and diverse upland and riparian - wetland communities of native 

species exist and are maintained. 

The Lower Vekol Allotment is achieving Standard 3 

Discussion 

All 4 key areas and 6 PBI plots within the allotment meet the canopy cover 

objectives and there were no indications of accelerated erosion. 3 of the 4 

key areas meet the plant composition objectives. Key area LV-3 did not meet 

the objective for 14% palatable shrubs with 6% present on site. 
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The upland rangeland health was assessed at 3 key areas representing the 

major ecological sites within the allotment. 

The biotic integrity attribute was evaluated to determine the departure from 

the ecological site descriptions and 2 of the key areas were rated at none to 

slight and 1 was rated at slight to moderate indicating that the plant 

communities are functioning close to what is expected for the site. 

Compared to the 1981 range survey data the allotment shows a general 

upward trend in ecological condition. 2 of the 3 sites with comparison areas 

had an increased similarity index from the 1981 survey, while the remaining 

1 site was static. 

2008 use pattern mapping results indicate light (21 %-40) to slight use (6-

20%) around the majority of the allotment with one large area of heavy 

(61 %-80) use around one livestock water and moderate (41-60%) use 

adjacent to another. 

Analysis of Key Area Desired Plant Community Objectives by 

Ecological Site 

Sandy Bottom ecological site 

The Sandy bottom ecological site is not achieving but making significant 

progress toward achievement of Standard 3 

Objectives: 

• Maintain sandy bottoms that have 34% canopy cover. 

• Maintain sandy bottoms that have 14% composition of palatable 

shrubs. 

Discussion: 

Key area LV-3 meets the canopy cover objective at 60%. The key area does 

not meet the objective for palatable species at 6%. 

Loamy swale ecological site: 

Standard 3 is being achieved for the Loamy swale ecological site 

• Maintain perennial grasses at 1 0% composition 

• Maintain total vegetative canopy cover at 20%. 
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Discussion: 

Data from the loamy swale (LV-1) key area shows that the objective is being 

met with perennial grasses at 46% composition and canopy cover at 69%. 

Limy upland deep ecological site: 

The limy upland deep ecological site is achieving Standard 3 

• Maintain vegetative canopy cover at 1 0%. 

• Maintain ratany-bursage shrub group at 12% of total 

composition. 

Discussion: 

The 2 key areas in this ecological site (LV-2 and LV-4) have 19% and 10% 

canopy cover which both meet the objective. Key area LV-2 has 25% 

composition in the ratany/bursage group, and LV-4 has 33% which both 

meet the objective. 

Granitic hills ecological site: 

The Granitic hills ecological site is not achieving but making significant 

progress toward achievement of Standard 3 

• Maintain vegetative canopy cover at 16%. 

• Maintain recruitment (1 young saguaro/plot) of saguaros. 

Discussion: 

All 6 PBI plots in the granitic hills site have canopy cover meeting or 

exceeding the objective. 

Results of the PBI saguaro study indicate recruitment of young saguaros (.83 

stems/plot) is occurring within the areas currently open to livestock grazing. 

The saguaro stem count values in the BMGR/ Area A plots would potentially 

be higher due to the difference in the ecological sites and increased 

precipitation (see discussion Section 5.3 Granitic hills). Young saguaros are 

defined as less than 1 meter tall. 
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Arnold Allotment 

Standard 1 - Upland Sites 

Upland soils exhibit infiltration, permeability, and erosion rates that are 

appropriate to soil type, climate and landform (ecological site). 

Upland sites within the Arnold allotment achieving Standard 1. 

Rationale: 

This finding is based upon the preponderance of evidence that the indicators 

used to determine attainment of Standard Number 1 are being met. The 

results of the assessment of the upland standard indicate the site has only a 

slight departure from the ecological site description. Although the key area 

had a canopy cover level below the objective, litter and other ground cover 

was appropriate for the site and there were no signs of accelerated erosion 

based on the assessment of the soil-related indicators (rills, flow patterns, 

pedestals, bare ground, gullies, litter movement, and soil compaction etc.). 

Soil/Site stability and Hydrologic function are appropriate to prevent 

accelerated erosion and the watershed is properly functioning. 

Standard 3 - Desired Resource Conditions 

Productive and diverse upland and riparian-wetland communities of native 

species exist and are maintained. 

The Arnold Allotment is not achieving but is making significant 

progress toward achievement of standard number 3. 

Rationale 

The canopy cover objective is not being met at the key area (A-4); however 

there were no signs of accelerated erosion. The key area is meeting the 

composition objective at 13% in the ratany -bursage group. There were no 

PBI plots located within the Arnold allotment. 
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The biotic integrity attribute was evaluated through the Rangeland Health 

Assessment to determine the departure from the ecological site, the key 

area was rated at none to slight 

Compared to the 1 981 range survey data the key area had an upward trend 

in similarity index. This would suggest that resource conditions are 

improving from the 1981 survey and that progress is being made toward 

meeting all of the desired resource conditions. 

2008 use pattern mapping results indicate a general pattern of slight use (6-

20%) in the allotment. 

Analysis of Key Area Desired Plant Community Objectives by 

Ecological Site 

Limy fan ecological site: 

The Limy fan ecological site is not achieving but making significant progress 

toward achievement of Standard 3 

• Maintain vegetative canopy cover at 7%. 

• Maintain ratany-bursage shrub group at 9% of total 

composition. 

Discussion: 

Key area A-4 does not meet the canopy cover objective at 1% canopy cover. 

The key area meets the objective of 9% composition for the ratany-bursage 

shrub group with 13% composition. 
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9.0 Management Recommendations (Reserved for Final 
Evaluation) 
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March 20, 2008 

Browse utilization 

Big Horn Allotment 

Site #1 

Located at UTM coordinate= 0348681/3648119. 

#Hits 0-21 21-40 41-60 61-80 81-100 Total% Average use 
(10%) (30%) (50%) (70%) (90%) 

K.grayi 58 9 (90) 18 (540) 23(1150) 6(420) 2(180) 2380 41% 

A.domosa 4 2 (20) 1(30) 1(90) 140 35% 

Sitelt2 

LJT~>0365004/3638168 

##Hits 0-21 21-40 41-60 61-80 81-100 Total% Average 
(10%) (30%) (50%) (70%) (90%) use 

K.grayi 4 4(40) 40 10% 
A.domosa 60 53(530) 7(210) 740 12% 
K.parvifolia 16 12(1i0) 3(90) 210 13% 

Site #3 

##Hits 0-21 21-40 41-60 61-80 81-100 Total% Average -
(10%) (30%) (SO%) (70%) (90%) use 

K.grayi 14 11(110) 2(60) 1(50) 220 16% 
H.salsola 50 40(400) 8(240) 1(50) 1(70) 760 15% 

Enclosure 8-1 
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Browse Utilization 

Conely Allotment 

April16, 2008 

This transect is located NE of North Well and NW of Espanto Mountain in a small wash running N/ S. 

#Hit$ 0-20 21-40 41-60 61-80 81-100 Total% Average use 
10% 30% SO% 70% 90% 

A.dumosa 79 61 (610) 7 (210) 1 (SO) 870 11% 

. 

March 19, 2008 UTM> 0365829/3658117 

#Hits 0-20 21-40 41-60 60-80 81-100 Total% Average use 
10% 30% 50% 70% 90% 

Krameria 26 19 4(120) 1 (SO) 360 14% 
(190) 

A.dumosa 52 49 3 (90) 2 (100) 680 13% 
(490) 

March 19, 2008 CB 

#Hits 0-20 21-40 41-60 60-80 81-100 Total% Average use 
10% 30% 50% 70% 90% 

Krameria 23 16 6(180) 1 (50) 390 15% 
(160) 

A.dumosa 22 22 3 (90) 220 10% 
(220) 

Enclosure 8-2 



LS_SDNM_RMP_100136

Field Notes for Conley/Big Horn Allotments 

March 17,2008 

The area is very green with an abundance of annual forbs and grasses, the majority of annual grasses are 

Mediterranean gra~ses. The Indian wheat is coming on but with the cooler weather still not growing as 

fast. 

March 18, 2008 

Moisture level in soil is around two inches from top of soil. Perennials in the area have responded very 

well to moisture. 

Narch 19, 2008 

Ran two browse utilization transects. Data results indicate that livestock are still grazing on annuals and 

not browsing on the Krameria or A.domosa. 

March 20, 2008 

Conley Allotment 

Area south of Hwy 238 looks good, cattle mostly hanging around the head quarters. A.dumosa looks 

really good in this area and has little to no use, even with close proximity to water and congregation 

area. 

Big Horn Allotment 

On the Big Horn allotment I ran four browse utilization transects today. The area looks good with lots of 

annual forbs and grasses. The burro brush has started to green up in the washes. 

March 26, 2008 

We inspected the west end of Conely allotment, area still very green and actively growing. The livestock 

are still grazing on annual forbs and grasses. Stock tanks still have good water. 

Enclosure 8-3 
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Aprill6, 2008 

North Tank Area 

The area has utilization on the annuals on the uplands and in the washes near North Tank. The livestock 

are in good condition and primary use is still occurring on the annuals; in general there is light browsing 

on the perennial shrubs in the area. 

Enclosure 8-4 



LS_SDNM_RMP_100136

western 
Watersheds 

Pr-Ciject 

Arizona Office 

PO Box 2264 • 
Tucson, AZ 85702 

Email: Arizona@westernwatersheds.org 

web site: www.westernwatersheds.org Working to protect and 1·estore Western Wate1·sheds 

Exhibit D. Declaration of Peter Morrison 



LS_SDNM_RMP_100136



LS_SDNM_RMP_100136

I Lauren M. Rule (ISB # 6863),pro hac vice 
ADVOCATESFORTHE~ST 

2 P.O. Box 1612 
Boise, ID 83701 

3 ~208) 342-7024 
208) 342-8286 (fax) 

4 rule@advocateswest.org 

s Erik B. Ryberg (AZB # 023809) 
445 W. Stm_Rson Street 

6 Tucson, AZ 85701 
(520) 622-3333 

7 ryberg@seanet.com 

s Attorneys for Plaintiff 

9 

10 

11 

UNITED STATES DISTRICT COURT 

FOR THE DISTRICT OF ARIZONA 

12 

13 WESTERN WATERSHEDS PROJECT, Case No.: 08-cv-1472-MHM 

14 

15 vs. 

Plaintiff, 
DECLARATION OF PETER H. 
MORRISON 

16 BUREAU OF LAND MANAGEMENT, 

17 Defendant. 

18 

19 I, Peter H. Morrison, declare the following: 
20 

21 

22 

23 

24 

25 

26 

27 

28 

1. The facts set forth in this declaration are based upon my personal 

knowledge. If called as a witness, I could and would testify to these facts. As to those 

matters which reflect an opinion, they reflect my professional opinion and judgment on 

the matter. 

2. I am an adult citizen of the United States and reside in Winthrop, 

Washington. 

3. I have been retained by Plaintiffs in this litigation to discuss the studies I 

conducted on the Sonoran Desert National Monument, my observations about the 
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ecological condition of the monument, and my conclusions concerning the impacts that 

2 livestock grazing is having on monument resources. 

3 I. EXPERIENCE AND QUALIFICATIONS 

4 4. I am an ecologist with more than thirty years of experience studying the 

5 ecosystems and ecosystem dynamics of the western United States. 

6 5. I have a B.S. (1975) from the Honors College of the University of Oregon in 

7 interdisciplinary studies (Biology, Geography and Geology), and an M.S (1984) from the 

8 College of Forest Resources, University of Washington. 

9 6. From May 1993 until present, I have worked for the Pacific Biodiversity 

10 Institute (formerly Sierra Biodiversity Institute) where I have served as Research Director 

11 and Executive Director. Prior to that, I worked as a professional ecologist on projects for 

12 the U.S. Forest Service and The Wilderness Society, as well as a research biologist for 

13 O~egon State University and the University ofWashington. My work has involved 

14 ecological research and analysis in many types of ecosystems throughout the western 

15 United States, including the Sonoran desert ecosystem. 

16 7. I have testified before the U.S. Congress and served as an expert witness in 

17 numerous legal cases during my professional career. I have also authored or co-authored 

18 numerous publications discussing ecological studies I have conducted. A true and correc 

19 copy of my curriculum vitae is attached to this declaration as Exhibit 1. 

20 8. In addition to my professional background, I have a life-long interest and 

21 background involving ranching and raising livestock in the western United States. I was 

22 born in Nevada, grew up on a small ranch in Colorado where my family raised horses, 

23 and settled in Washington State as a young adult, where I have raised livestock on my 

24 ranch for the last 33 years. My interest in raising livestock began at an early age and was 

25 greatly influenced by my grandfather, Frank B. Morrison, Ph.D. During his life, he was 

26 the world's most noted authority in the field of animal husbandry. He worked as a 

27 professor and head of the Animal Husbandry Department at Cornell University and wrote 

28 the "bible" on the subject, titled "Feeds and Feedings," which my family published and 
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sold millions of copies world-wide. This book, and his work, played a critical role in 

2 developing a modem livestock industry. To sum up, for much of my life I have 

3 participated in the livestock industry and culture. 

4 9. The Pacific Biodiversity Institute is a scientific research organization that 

s conducts studies in the fields of ecology, conservation biology, and natural resource 

6 management using advanced analytical tools and methods. 

1 10. The staff and contractors of Pacific Biodiversity Institute have many years 

8 of vegetation mapping experience throughout western North America. We are a team of 

9 ecologists, Geographic Information System ("GIS") experts, field botanists and 

10 biologists, and computer experts that has the capability to produce accurate vegetation 

II maps for use in natural resource management and habitat conservation planning. We also 

12 assess conditions and health of ecosystems we study and use our research to help 

13 prioritize restoration efforts. Our focus is on producing high quality analysis and GIS 

14 products to aid in natural resource decision making. We have worked in numerous 

15 ecosystems for a variety of land management agencies in this capacity. As the Research 

16 Director and Executive Director of Pacific Biodiversity Institute, I have supervised many 

11 of these studies. 

18 11. From 2002 through 2006, Pacific Biodiversity Institute was contracted by 

19 The Nature Conservancy ("TNC") and the Bureau of Land Management ("BLM") to 

20 study the ecological conditions of the Sonoran Desert National Monument ("SDNM") in 

21 Arizona, including specifically the ecological health of grazing allotments north of 

22 Interstate 8, the varying degrees of impacts related to water developments for livestock, 

23 and the composition of native and non-native species in the vegetation communities of 

24 the monument. I was the lead scientist for this study and supervised a team of over 1 0 

2s researchers. 

26 12. Our research involved multiple seasons of fieldwork. I and often a research 

21 team operating under my direction was on the SDNM in the falVwinter of 2002, spring 

28 2003, fall 2003, fall2004, and fall2005 and spring 2006. I also visited the SDNM briefly 
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during the spring 2004, spring 2005, and fall2006. In total, Pacific Biodiversity Institute 

2 spent over 750 person-days on the SDNM. 

3 13. Our research was summarized in five reports provided to the BLM. I was a 

4 primary author on each of these reports. I will discuss these reports and some key 

s· findings below, and they are also attached to this declaration as Exhibits 2-6. 

6 II. REPORTS AND KEY FINDINGS FROM RESEARCH ON THE SDNM 

7 14. The first report was titled Natural Communities of the Sonoran Desert 

8 National Monument and Sand Tank Mountains. ("Phase 1 report"). Completed in 

9 March 2003, the goal of the report was to map and characterize the natural and ecological 

10 communities of the SDNM and adjacent lands. 

11 15. Using aerial photography, satellite images, topographical maps, existing 

12 literature and extensive field reconnaissance, we studied the SDNM landscape and 

13 mapped the extent of both riparian and upland natural communities within a study area o 

14 nearly 600,000 acres, inclu~ing the entire SDNM and adjacent Bureau of Land 

IS Management (BLM) and Department ofDefense (DOD) lands in the study area. 1 Phase 

16 1 report at 12-13. We also described the ecological characteristics of each of the natural 

17 communities. This study provided a basis for our later work sampling the ecological 

18 conditions in each of the communities we described. 

19 16. Even in this early study of the SDNM, our report noted some of the impacts 

20 livestock grazing was having on the vegetation communities of the monument. In the 

21 grassland community, we had difficulty identifying plant species because grazing had 

22 reduced grasses to short stubble. Phase I report at 10, 34. We noted that intensive 

23 

24 

25 

26 

27 

28 

1 The plant communities consisted of: ( 1) creosote-bursage desert scrub; (2) paloverde

mixed cacti-mixed scrub on bajadas; (3) paloverde-mixed cacti-mixed scrub on rocky 

slopes; (4) mountain uplands; (5) rock outcrops; (6) desert grasslands; (7) mesquite 

woodlands; (8) valley xeroriparian scrub; (9) mountain xeroriparian scrub; and (1 0) 

braided channel floodplains. 
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grazing had broken up the structure of the grassland community, resulting in large and 

2 small patches ofbare ground scattered throughout this natural community. Phase 1 repor 

3 at 34-36. We indicated that grazing was the most obvious disturbance process evident in 

4 the desert grassland community on the SDNM. 

5 17. We also noted the dramatic difference in the structure and composition of 

6 the grassland community on the SDNM versus the same community on the Tohono 

1 O'odham Nation (TON). The grasslands of the upper Vekol Valley are split between 

8 lands managed by the BLM within the SDNM, and lands controlled by the TON. A 

9 fence separates the two and the lightly grazed grasslands on the TON exhibited 

10 significantly more grass cover and more uniform structure in comparison to the heavily 

11 grazed lands on the SDNM managed by the BLM. !d. We included a fenceline 

12 photograph and two more photographs illustrating the differences in vegetation structure 

13 and composition between the BLM and TON lands to demonstrate the differences across 

14 management jurisdictions with differing levels of grazing intensity. Phase 1 report at 35-

15 36. The photos show significantly less bunchgrass on the SDNM side of the fence where 

16 much higher levels of grazing occur. My observation at the time I visited this grassland 

11 community was that the grasslands on the SDNM were heavily degraded by the intensive 

18 livestock grazing and were being transformed into a mixture of more barren desert and 

19 low biological diversity desert scrub communities. 

20 18. In the mesquite woodlands community, we indicated that sampled areas 

21 were extensively modified to create water developments for livestock and by wood 

22 cutting in some cases. The mesquite woodlands were also heavily grazed. Phase 1 report 

23 at 37-38. 

24 19. The second report we completed was The Natural Communities and 

25 Ecological Condition of the Sonoran Desert National Monument and Adjacent 

26 Areas, and we submitted that report to TNC and BLM in October 2003. ("Phase 2 

27 report"). The purpose of this study was to assess, describe and map the ecological 

28 
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condition of each of the natural plant communities and the extent of exotic plant invasion 

2 on the SDNM and adjacent areas. 

3 20. We sampled plots within the various ecological communities that we 

4 identified in Phase 1, and at each plot we evaluated the ecological condition of the plot, 

s considering the species richness in native versus exotic plants, ground cover of native 

6 versus exotic plants, the amount of bare ground present, and abundance and diversity of 

7 native grass species. We also evaluated disturbance elements and stressors, including 

s livestock grazing pressure, off-road vehicles, road impacts, recreational use, hydrological 

9 alterations, and mining. Phase 2 report at 22. We tallied the individual occurrences of 

10 cow prints, cow dung, cow trails, horse prints, and horse dung in order to quantify 

11 grazing pressure. /d. 

12 21. We correlated the ecological condition score of our plots, which again was 

13 based on abundance and diversity of native plants versus exotic plants, amount of bare 

14 ground, and abundance and diversity of native grasses, with distance to livestock water 

IS sources, which provides an impact gradient because livestock concentrate in watering 

16 areas and disperse from there. We found that areas in close proximity to livestock waters 

17 were characterized by a highly degraded vegetation composition (with significantly more 

18 bare ground, more exotic plants, less native vegetation diversity and ground cover, less 

19 native grass diversity and abundance). The areas near livestock facilities also exhibited 

20 much higher levels of soil erosion and soil compaction than areas distant from livestock 

21 facilities. We also determined that there was a distinct gradient of ecological condition as 

22 measured by objective parameters that was correlated to distance from livestock facilities. 

23 The areas in the best ecological condition were always distant from livestock facilities. 

24 Phase 2 report at 97. 

25 22. We also assessed overall condition within each of the plant communities we 

26 studied. We determined that the lower elevation communities were in the poorest 

21 condition, with high abundance of non-native plants, low diversity of native plants, 

28 especially native grasses, more bare ground, and more soil erosion and compaction. 
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These communities consisted of the creosote-bursage desert scrub, paloverde-mixed 

2 cacti-mixed scrub on bajadas, mesquite woodlands, desert grasslands, valley xeroriparian 

3 scrub and braided channel floodplain communities. Phase 2 report at 37, 78-89. The 

4 creosote-bursage desert scrub community, one of the primary communities on the 

5 SDNM, was highly degraded and was one of the most disturbed communities in the study 

6 area. We estimated that only 3% of this community was in Condition Class 3 (baseline-

7 relatively undisturbed condition). Ninety-seven percent of this community exhibited 

8 signs of ecological degradation, primarily from livestock grazing. Phase 2 report at 78-

9 79, 88-89. 

10 23. These lower elevation areas coincide with the majority of livestock grazing 

11 on the monument. The influence of livestock in the creosote-bursage desert scrub 

12 community was widespread; few of the regions we visited in the study area were without 

13 some indication of livestock influence. Phase 2 report at 97. 

14 24. The Phase 2 report also included aerial imagery of the SDNM and adjacent 

IS lands that showed significant ongoing and progressive changes in the vegetation 

16 communities over several decades due to intensive grazing and hydrological alteration on 

11 the BLM lands within the SDNM. Phase 2 report at 81, 82. Our field observations 

18 coincided with the aerial images showing progressively reduced grass cover within the 

19 low elevation desert grassland communities on the SDNM. Phase 2 report at 81-84. The 

20 comparison between the ecological condition of the desert grasslands on the TON versus 

21 the BLM land within the SDNM again was significantly different and like what we 

22 observed in 2002 and recorded in our Phase I report. The ecological condition on the 

23 heavily grazed SDNM side of the boundary fence was classified as Condition Class I 

24 (highly degraded), while the condition on the lightly grazed TON side was characterized 

25 as Condition Class 2 (fair condition). Some areas of Condition Class 3 (pristine to 

26 relatively undisturbed) desert grassland were also found on the TON side of the fence. 

21 25. Further data collection on the TON grasslands in fall2003 confirmed the 

28 dramatic difference between the grasslands of the two jurisdictions. Most of the 
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grasslands on the TON side were in exemplary condition, with dense, tall, extensive 

2 grasslands compared to the highly degraded, disappearing grasslands under BLM 

3 management within the SDNM. 

4 26. In contrast to the relatively poor ecological condition of the low elevation 

5 natural communities, we determined that the higher elevation communities, which are 

6 much less accessible to livestock and had little sign of livestock use, were in much better 

1 condition, with far fewer exotic species, greater diversity of native species, including 

s native grasses, and little soil erosion. These communities consisted of the mountain 

9 uplands, rock outcrops, paloverde-mixed cacti-mixed scrub on rocky slopes, and 

10 mountain xeroriparian scrub communities. Phase 2 report at 37, 80-89. 

11 27. We also concluded that off-road vehicle stresses on the SDNM were not as 

12 statistically significant as the impacts of livestock grazing, and that off-road vehicle use 

13 during the field season was much more localized than stresses related to livestock use. 

14 Phase 2 report at 98. 

15 28. In our phase 2 report, we compared our analysis of ecological conditions to 

16 the BLM's Standards for Rangeland Health and Guidelines for Grazing Administration 

11 and we determined that our studies could be used to determine the health of watersheds, 

18 ecological processes, and habitat conditions, which are similar to the variables that are 

19 used by the agency to assess rangeland health conditions. Phase 2 report at 99. 

20 29. Based on our observations and field data, we indicated that the rangeland 

21 health of SDNM lands would not be met on many of the plots we sampled. For example, 

22 plots with serious erosion and degraded soil would be unlikely to meet standard one, 

23 "Upland soils exhibit infiltration, permeability, and erosion rates that are appropriate to 

24 soil type, climate and landform (ecological site)." /d. 

25 30. Our studies also gathered some preliminary data on saguaro cacti on the 

26 SDNM. Though it was outside of the time and fiscal constraints of the project, we did 

21 collect information about the number and height of saguaros in each of our study plots. 

28 Phase 2 report at 104. 
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31. We recommended further investigation into saguaro demographics and we 

2 posed a hypothesis, based on field observations, that the distribution of small saguaros 

3 was influenced by livestock activity. We observed fewer small saguaros (less than 1 

4 meter in height) in areas with intensive livestock grazing than in areas without sign of 

5 livestock grazing. !d. 

6 32. The third report PBI provided to the BLM and TNC was Native Grass 

1 Abundance in the Sonoran Desert National Monument and Adjacent Areas, 

8 October 2004. ("Phase 3 report"). This study was designed specifically to respond to 

9 the designation of native grasses as a conservation element to be protected on the 

10 monument. Phase 3 report at 5. This study incorporated observations from a three day 

11 field trip to the SDNM organized by TNC and PBI during October 2004. The purpose of 

12 the field trip was to examine examples of the native grass conservation element in the 

IJ SDNM and discuss their current status and ecological relevance. Staff from BLM, the 

14 US Air Force, National Park Service, US Geological Survey's National Biological 

15 Survey, TNC and PBI attended the field trip. We visited numerous areas in a variety of 

16 locations in the SDNM, both north and south oflnterstate 8. In addition to incorporating 

11 the observations of this field trip, the Phase 3 report included a preliminary analysis of 

18 the native grass distribution across the SDNM and adjacent lands collected in Phase 2 

19 sampling. 

20 33. This third report focused on the distribution of native grass cover across and 

21 within all of the vegetation communities on the SDNM. We concluded that five percent 

22 native grass cover was a meaningful threshold for determining areas of high native grass 

23 cover in the mountainous areas on the SDNM. Phase 3 report at 7. We also discussed 

24 that thresholds lower than 5% native grass cover might be appropriate for other natural 

25 communities. 

26 34. We determined from our previous sampling on the SDNM and the results of 

21 the October 2004 field trip that areas with high native grass cover were almost 

28 universally on the rocky slopes and mountain upland areas of the SDNM. Phase 3 report 
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at 9. We used this information to predict and model the occurrences of high native grass 

2 cover areas elsewhere on the monument. Phase 3 report at 18. 

3 35. We confirmed that the low elevation areas of the SDNM, in particular the 

4 creosote-bursage desert scrub and paloverde-mixed cacti-mixed scrub on bajadas 

5 communities, had low grass cover. This was in contrast to the relatively high abundance 

6 of native grasses on low elevation areas of the East Tactical Area ofthe Barry Goldwater 

1 Air Force Range (BMGR), immediately adjacent and highly similar to the SDNM. 

8 Grazing had been excluded from the "East Tac" for several decades. Phase 3 report at 

9 37. 

10 36. We also discovered areas on the October 2004 field trip with receding or 

11 disappearing native grass ~ommunities. /d. We noted that these receding natural 

12 communities occurred-in the vicinity of intense grazing pressure. !d. 

13 37. We noted in the report that the disappearance of native grasses and extensiv 

14 erosion in the upper Vekol Valley ofSDNM was cause for concern. It was also noted on 

15 the October 2004 field trip that this was an area of high grazing pressure. Phase 3 report 

16 at 32-37. 

11 38. We completed a fourth report during Phase 4 of our analysis entitled Native 

18 Grass Characteristics within Xeroriparian Communities of the Sonoran Desert 

19 National Monument. ("Phase 4 xeroriparian grass report"). This report was completed 

20 in July 2006, and it provided a specific analysis of the valley xeroriparian and braided 

21 channel floodplain communities of the SDNM. We conducted additional field sampling 

22 and analysis of these natural communities because our Phase 3 analysis indicated that the 

23 Phase 2 datasets did not contain enough data on native grass abundance to conduct an 

24 adequate analysis of native grass abundance and distribution within these communities. 

25 39. A xeroriparian area is a type of habitat that is found along intermittent or 

26 ephemeral streams in otherwise arid areas. The stream flows increase the amount of wate 

21 available to vegetation beyond direct rainfall, and vegetation in these areas is typically 

28 denser and different that in surrounding uplands. Xeroriparian areas are specifically 
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mentioned in the SDNM Proclamation: "The washes in the area support a much denser 

2 vegetation community than the surrounding desert, including mesquite, ironwood, 

3 paloverde, desert honeysuckle, chuperosa, and desert willow, as well as a variety of 

4 herbaceous plants." These areas are considered one of the conservation elements of the 

5 SDNM. In this report (and the remainder of this declaration), both the valley xeroriparia 

6 and braided channel floodplain natural communities were analyzed and collectively 

1 referred to as "xeroriparian areas". 

s 40. We established 56 permanent research plots in xeroriparian areas, and we 

9 correlated these plots with distance to a livestock water development. Livestock spend a 

10 high proportion of their time in xeroriparian areas because of the shade value of dense 

11 vegetation, the periodic access to water and succulent vegetation, and the other 

12 herbaceous vegetation species that occur there. 

13 41. The research for this report was restricted to the parts of the monument no 

14 oflnterstate 8, and we analyzed the vegetation data across and within specific grazing 

15 allotments. We understood our role to be an assessment of the impacts of various grazing 

16 management regimes on these allotments. 

11 42. We found statistically significant relationships between native grass species 

18 composition, density, and cover and grazing allotment, as well as between native grass 

19 composition and amount of exotic grass cover. Phase 4 xeroriparian grass report at 5. 

20 43. We also found statistically significant relationships between exotic grass 

21 cover and distance from a water source; total grass cover and grazing allotment; exotic 

22 grass cover and grazing allotment; evidence of livestock and distance from a water 

23 source; evidence of livestock and allotment; and native grass cover and the amount of 

24 livestock sign. ld. 

25 44. We were able to conclude that the Bighorn allotment had far less native 

26 grass cover, diversity, and density than the other three allotments north of the interstate. 

21 Our analysis indicated that higher cattle activity was occurring on this allotment relative 

28 
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to the other allotments, and we concluded that native grass cover and density were being 

2 reduced due to this activity. Phase 4 xeroriparian grass report at 62. 

3 45. Based on this analysis, we determined that there is a negative correlation 

4 between native grass cover and grazing activity-i.e. where there is more grazing 

5 activity, there is less native grass cover. Phase 4 xeroriparian grass report at 5, 47 and 

6 58. 

1 46. The amount of native perennial grasses (as compared to annual grasses) 

8 measured within the 56 sample plots was extremely low, and we were not able to conduct 

9 adequate statistical analyses on this category of grass. Perennial native grass cover within 

10 the northern part of the SDNM was less than what we found previously in the same 

11 natural community types in the adjacent Barry M. Goldwater Range (BMGR),where 

12 livestock have been excluded for decades. Phase 4 xeroriparian grass report at 6. 

13 47. We also included in our report a reference to the numerous cattle carcasses 

14 we observed on this allotment during our fieldwork, and we noted our observation that 

15 cattle mortality was probably due to drought and absence of forage. Phase 4 xeroriparian 

16 grass report at 62. 

11 48. We concluded the report with an acknowledgement that the most significant 

18 finding in our study was that, on the parts of the SDNM north oflnterstate 8, abundance 

19 of exotic grasses is very high and abundance of native grasses is very low, particularly fo 

20 perennial native grasses. We noted that perennial native grasses are more abundant in the 

21 ungrazed adjacent lands on the BMGR and TON, providing a contrast to the results we 

22 observed in the grazed portion of the SDNM north of Interstate 8. We pointed to our 

23 earlier studies indicating that ungrazed areas have higher abundance of native grass 

24 species and fewer exotics. Phase 4 xeroriparian grass report at 64. 

25 49. We did not have any data on the actual stocking rates of the allotments of 

26 the SDNM. We simply interpreted grazing intensity as the number of signs ( cowpies, 

21 hoofprints) we observed on our plots. When we discussed our findings with Byron 

28 Lambeth, the BLM range conservationist, at a final project meeting at the end of July 

DECLARATION OF PETER H. MORRISON- 12 



LS_SDNM_RMP_100136

2006 held in the BLM offices in Phoenix, he indicated that our observations of livestock 

2 activity corresponded with stocking rates on the various allotments. 

3 50. In sum, we observed a high degree of livestock impact within 1 km of a 

4 water development, including many denuded and bare patches of soil and an increase in 

5 exotic species canopy. The impacts are reduced to moderate intensity 3-4 km from water 

6 sources and then taper off as the distance increases. The reality of the SDNM is that there 

1 are very few low elevation areas greater than 5-6 km from a water source, and thus there 

8 are few low elevation places on the monument where there are not heavy to moderate 

9 impacts to the vegetation communities from livestock grazing. It is apparent that the 

10 ecological condition of the low elevation vegetation communities in the SDNM are 

11 ecologically degraded by the intensity and duration of livestock grazing that they have 

12 experienced. 

13 51. Our final report to the BLM and TNC was called Distribution and 

14 Abundance of Native Grasses in the Mountains of the Sonoran Desert National 

1s Monument and Adjoining Portions of the Barry M. Goldwater Range. ("Phase 4 

16 mountain grass report"). This report was also completed in July of2006. The purpose of 

11 the project was to refine our native mountain grass distribution and abundance model, to 

18 further characterize the native grass conservation element in the mountains of the 

19 Sonoran Desert and to identify threats and conservation needs in these areas. Phase 4 

20 mountain grass report at 9. 

21 52. We sampled in three mountain ranges within the SDNM and adjacent lands. 

22 We were looking primarily at exploring the relationship of native grass abundance and 

23 topographic variables including elevation, slope and aspect. Phase 4 mountain grass 

24 report at 18. We had previously determined that the mountain uplands had more native 

25 grass overall than the low elevation vegetation communities. See~ 27, above. 

26 53. We were surprised to find livestock grazing impacts in the upland areas 

21 during our 2006 field season. In our research in 2002, 2003, and 2004, we did not observ 

28 any significant sign of livestock grazing above the low elevation desert flats and bajadas 
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that are readily accessible to cattle. From those observations we thought that cattle rarely 

2 grazed in the steeper, rougher, and less hospitable rocky slopes. However, in 2005 and 

3 2006, we found several noteworthy examples of grazing impacts, even at the very tops of 

4 the highest mountains. Phase 4 mountain grass report at 43. 

5 54. We observed both live and dead cattle in these high elevation mountain 

6 areas. !d. 

1 55. During our repeat monitoring at mountain plots that had been established in 

8 2003, we observed new evidence oflivestock. In one plot, we observed significant 

9 impacts that occurred between fall2005 and spring 2006. All of the mountain upland 

10 grazing occurred on the SDNM. /d. 

11 56. Because we did not previously observe high elevation grazing impacts, we 

12 had not included this variable in our analysis of mountain grasslands. We recommended 

13 that the BLM study anew the effects of grazing in high elevation areas if this impact 

14 would be ongoing. Phase 4 mountain grass report at 45. 

15 57. It was not clear to me why the livestock grazing increased in the mountain 

16 areas during our studies, but it could be due to the depletion of forage resources in the 

11 lower elevation vegetation communities. As noted above, our reports to the BLM 

18 documented the impacts livestock were having in the lower elevation vegetation 

19 communities, and it appeared that the livestock moved upslope to find forage as the 

20 degradation progressed at lower elevations. 

21 III. OBSERVATIONS ABOUT THE ECOLOGICAL HEALTH OF THE SDNM 

22 58. Although some of our conclusions about the deleterious effects of livestock 

23 grazing on the SDNM were ultimately removed from the reports provided to the BLM, 

24 our research demonstrated that livestock overgrazing is degrading many of the vegetation 

2s communities on the monument. 

26 59. In general, livestock are overgrazing the monument, significantly altering 

21 the lower elevation vegetation communities by causing an increase in exotic plants, 

28 reduction of native plant species diversity, loss of vegetative cover and increase of bare 
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ground, and soil erosion and compaction. See Photo 1, attached. Impacts to native grasses 

2 within the lower elevation communities, particularly the valley xeroriparian communities, 

3 are especially severe. 

4 60. Overgrazing by livestock creates these conditions by reducing or eliminating 

s the palatable native species, especially native perennial grasses. This reduces overall 

6 vegetation cover and increases bare ground, leading to soil erosion. See Photo 2, attached. 

7 It also impairs the growth of the native species, and allows exotic species to invade, 

8 increase in abundance, and replace the native species. 

9 61. Our studies of the SDNM and adjacent lands show a strong relationship 

10 between livestock grazing and vegetation community changes. We also have extensive 

1 1 photo documentation of the degraded resource conditions on the SDNM. See e.g. Photos 

12 1-2, 4, attached. 

13 62. A number of photos also show livestock carcasses from areas throughout the 

14 monument. In all of my years as a field ecologist, the SDNM has by far, the highest 

15 incidence of livestock mortality that I have observed. I saw over 25 dead cows during my 

16 time on the monument, indicating poor animal husbandry, inadequate forage resources, o 

17 both. See Photos 3 a-c, attached. 

18 63. It was also clear, based on our field observations as well as our assessment 

19 of aerial and satellite images of SDNM lands, that livestock water sources receive the 

zo heaviest impacts, and those impacts disseminate out from the water sources. Aerial 

21 images show patterns of trails radiating out from livestock waters. On the ground, we 

22 confirmed that these patterns are livestock trails, the heavy trafficked paths to and from 

23 water developments to vegetation resources. See Photo 4, attached. These trails create 

24 areas of severe degradation with extensive bare ground and little vegetative cover, and 

25 what cover exists has high levels of exotic plants. Phase 2 report 12, 86-88. As noted 

26 above, because most of the low elevation areas of the SDNM are within 5 or 6 km of 

21 water sources, the majority of area within the low elevation vegetation communities is 

28 impacted by livestock. 
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IV. CONSERVATION ELEMENTS 

2 64. Overall, the ecological conditions of the SDNM are complex, but our studies 

3 were designed specifically to help the BLM determine the impacts livestock were having 

4 on the "conservation elements" of the monument. 

5 65. The conservation elements of the SDNM were determined through a 

6 partnership between TNC, the Sonoran Institute, the Department of Defense, and the 

1 BLM. I participated in a meeting organized around this topic by TNC and BLM in 

8 Tucson, AZ, during May 2003. The participants of this meeting included staff from 

9 BLM, the US Air Force, National Park Service, US Geological Survey's National 

10 Biological Survey, TON, Arizona Game and Fish, universities, private consultants, TNC, 

1 1 and PBI. This group selected a number of conservation elements that represented the 

12 biodiversity of the SDNM and surrounding area, and corresponded to the objects 

13 protected under the monument proclamation, to assist with the planning and management 

14 of the area. The conservation elements consisted of each of the natural vegetation 

15 communities listed above (see footnote 1 ), as well as certain species or groups of species. 

16 For instance, saguaro cactus, desert bighorn sheep, desert tortoise, bats, and various birds 

11 and reptiles are listed as conservation elements. TNC published a report in 2005 

18 formalizing the list of conservation elements. See Declaration of Greta Anderson, Ex. 1 

19 at 6.2 (filed herewith). 

20 66. Based on our studies and observations of the vegetation communities on the 

21 SDNM, it is clear that livestock are overgrazing the monument and having adverse 

22 impacts to many of the conservation elements. First, our studies show the native grass 

23 conservation element has been seriously degraded by continued and persistent cattle 

24 grazing on the SDNM. Until recently, the degradation of the native grass conservation 

25 element was largely restricted to the low elevation areas that are easily accessible to 

26 cattle. But we began observing significant livestock grazing at upper elevations in the 

21 mountains, indicating that the previously pristine native grass assemblages in the 

28 
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mountains are experiencing increased grazing pressure which may lead to substantial 

2 degradation if the pattern observed in the lowlands prevails. 

3 67. We also demonstrated that livestock overgrazing was negatively impacting 

4 xeroriparian areas in the SDNM. Besides the impact on native grasses in the xeroriparian 

s areas, we observed extensive damage to leguminous trees lining the washes where cattle 

6 had broken off branches to access the leaves for forage. We also observed extensive 

7 areas where cattle had broken down the banks of the washes and created small tributary 

8 washes where cow trails intersected the wash. All of this leads to soil erosion, lowering 

9 of the surface water table and further ecological degradation of the xeroriparian 

10 communities. 

11 68. We observed that small saguaro cacti (an important conservation element of 

12 the SDNM) appear to have a very hard time surviving in areas with high livestock 

13 activity. This restricts saguaro recruitment and over time, this conservation element will 

14 be significantly reduced in the SDNM with continued overgrazing by cattle. 

1s 69. And, as described above, our study demonstrated that livestock overgrazing 

16 is causing significant degradation to the creosote-bursage desert scrub plant community 

11 through loss of native plant species, increasing exotic plants, reduction of vegetation 

18 cover, and soil erosion and compaction. These impacts are also occurring in some areas 

19 of the paloverde-mixed cacti-mixed scrub on bajadas community. Each of these 

20 communities is also a conservation element for the monument. 

21 v. CONCLUSIONS 

22 70. Overall, our research confirms that overgrazing by livestock is having 

23 significant impacts on conservation elements within the SDNM. I believe that in order fo 

24 the natural communities of the SDNM to recover from these impacts, the level of grazing 

25 would have to be reduced dramatically, if not tenninated. 

26 71. The native grass community is one of the conservation elements most at risk 

21 from livestock grazing given cattle's preference for grasses as forage. Most of the 

28 palatable native grass species on the SDNM are extremely rare because they have been 
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subjected to intensive livestock grazing pressure for many years. In most places they 

2 have been eliminated and exotic annual grass and forb species have taken over. It will 

3 take decades for this community to recover even with the removal of livestock, and 

4 without removal of livestock this community will likely never recover. 

s 72. Because livestock induced degradation has gone on for so long on the 

6 SDNM, and because the ecological conditions are so poor that the preferred forage 

1 resources are extremely depleted, livestock grazing should be suspended to allow for rest 

8 and recovery of these lands. Without complete removal of livestock, these areas may 

9 never be restored to their natural state. 

10 73. Active restoration, including seeding of locally adapted native species 

11 (particularly perennial native grasses) and erosion control, will be necessary to assist any 

12 recovery of the lands within SDNM in the short-term. There are some areas of the SDNM 

13 that are so degraded that they are unlikely to recover without substantial restoration 

14 efforts. There are also some areas that could be restored passively through the removal of 

IS livestock. In all cases, the effect of ongoing livestock grazing on the vegetation 

16 communities of the SDNM will be deleterious. In many cases, continued livestock 

11 grazing will eventually convert moderately degraded lands into heavily degraded lands 

18 and make it almost impossible to restore these lands. 

19 74. While further study could be useful in determining the precise effect of 

20 various livestock stocking levels on the ecological condition of vegetation communities 

21 of the SDNM, I do not believe that further study is needed to show that current livestock 

22 grazing is having significant adverse effects to the native vegetation, soils and 

23 conservation elements designated within the SDNM. Our studies demonstrate an overall 

24 adverse effect to vegetation communities, which will require long-term rest from 

25 livestock grazing to recover and restore the health of these communities. 

26 

27 

28 
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I declare under penalty of perjury that the foregoing is true and correct. 

Executed this 23rd day of October 2008 in Winthrop, Washington. 

PE1ER H. MORRISON 
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curriculum vitae for Peter H. Morrison 

Natural Communities of the Sonoran Desert National Monument and 
Sand Tank Mountains. ("Phase 1 report") (March 2003). 

The Natural Communities and Ecological Condition of the Sonoran 
Desert National Monument and Adjacent Areas. ("Phase 2 report") 
(October 2003). 

Abundance in the Sonoran Desert National Monument and Adjacent 
Areas. ("Phase 3 report") (October 2004). 

Native Grass Characteristics within Xeroriparian Communities of the 
Sonoran Desert National Monument. ("Phase 4 xeroriparian grass report") 
(July 2006). 

Distribution and Abundance of Native Grasses in the Mountains of the 
Sonoran Desert National Monument and Adjoining Portions of the 
Barry M Goldwater Range. ("Phase 4 mo~ain grass report") (July 2006). 
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Photos 

1. Vast denuded area on the Sonoran Desert National Monument, with lone cow in the 
backgroW1d. Photo: P. Morrison. 
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15 2. Extensive erosion occurring as a result of livestock grazing practices. Photo: P. 
Morrison. 
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3. A few of the numerous livestock carcasses observed by PBI during our studies. Photos 
P. Morrison. 
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4. Livestock-induced network of trails on the Sonoran Desert National Monument. Photo 
2 P. Morrison. 
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5 MARICOPA MOUNTAINS 

!>.1 PLOT DESCRIPTION 

5.1.1. TOPOGRAPHY AND GEOLOGY 

'The225 hectare (0.87 square mile) Maricopa Mountains desert tortoise study plot is located in 
t:he northern group of the Maricopa Mountains, within the BLM-administered North Maricopa 
Nountains Wilderness Area. The plot lies approximately 16 miles northeast of the town of Gila 
:Bend and 36 miles southwest of Phoenix, AZ. The Maricopa Mountains plot was established in 
1987. 

'The Maricopa Mountains are a block fault range oriented in a northwest-to-southeast 
configuration and are divided into distinct northern and southern groups. The Southern Pacific 
Railroad crosses a low pass between them. The northern group is composed of Precambrian 
granite, while the southern group is more geologically complex with large exposures of gneiss 
and basalt. The dominant topographical feature on the plot is a large central ridge that extends 
ftorn the southeast comer to the north-central portion of the plot. The plot's two highest points 
lie on this ridge: Peak 2392 near the north end, and Peak 2690 near the southwest comer. 
Southwest of the central ridge lie slightly lower peaks, rocky crags and benches whereas on the 
north side is a large bowl. Elevations on the plot range from 524 m ( 1720 feet) on the southwest 
corner to 820 m (2690 feet) near the southeast. 

The eastern side of the central ridge drains to the north and east, onto the upper end of a large 
bajada that covers the northeastern third of the plot. This bajada drops to the southeast for many 
miles. A deep north-south ravine cuts between the western faces of the central ridge and the 
southwestern peaks. The ravine joins a major southwestern flowing drainage, near a complex of 
confluences that drains the western side of Pk. 2690 and the mountains south of the plot. The 
major drainage exits the plot just north of the southeast comer. Approximately 20% of the plot 
drains to the northwest, flowing into another large southwest draining wash near the northwest 
corner of the plot. 

Slopes on the Maricopa Mountains plot tend to be steep and boulder-covered. The granitic 
boulders and bedrock are large-grained and decompose into marble-sized gravel. Soils are 
variable, with greater soil development tending to be associated with the more vegetated north 
and east facing slopes The ridgetops and benches on the west side of the central ridge showed 
somewhat less soil development. 

5.1.2. VEGETATION 

Vegetation on the Maricopa Mountains plot is typical of the Arizona Upland Subdivision of 
Sonoran Desertscrub (Turner and Brown 1982). Four distinct biotic communities were apparent, 
reflective of differences in topography, exposure, and water flow patterns. These communities 
found on the plot include: North and West Facing Slopes, South and West Facing Slopes and 
Rolling Highlands, and Bajada and Desert Washes. A list of plant species is in Appendix 5.3 .1. 

Overall species composition was similar between the North and West Facing Slope Community 
and the South and West Facing Slope Community, differing only in coverage and density of the 
vegetation. As could be expected, the south and west facing slopes were less densely vegetated 
overall and had higher densities of more drought tolerant species such as brittlebush. The 
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northeastern slopes had much greater perennial coverage throughout and on the less bouldered 
expanses there was extensive Selaginella arizonica (spike moss) development, which was not 
seen on the southern and western exposures. Species common to both exposures/communities 
include: Crossosoma bigelovii (crossosoma), brittlebush, Ephedra fasciculata (ephedra), 
California buckwheat, ocotillo, Janusia gracilis (janusia), white ratany, Lycium berlandieri 
(wolfberry), goldeneye, saguaro, foothill palo verde, and Celtis pallida (hackberry). 

The upper bajada which lies in the northeast third of the plot is a mosaic of relatively small, dry 
open bands dominated by creosote and Ambrosia deltoidea (triangle leaf bursage) alternating 
with a large number of washes of various sizes. Other common species in the open bands 
include ocotillo, saguaro, and Krameria erecta (little-leaved ratany), which tended to be evenly 
interspersed. Cylindropuntia bige/ovii (teddy-bear cholla) and staghorn cholla were also present, 
tending to localized groups or clumps. 

The vegetation in and adjacent to the washes on the study plot was affected by numerous 
characteristics such as size, elevation drop, substrate, and depth of incisement. Except in the 
steepest gullies, ironwood, foothill palo verde, and wolfberry appeared to be the most dominant 
of the plot's wash vegetation. A few species, such as catclaw acacia, Senna covesii (desert 
senna}, and small-seeded sandmat were generally confined to washes, and the majority of 
perennials seen on the plot appeared in greater than normal densities along the washes. 

5.1.3. PLANT TRANSECTS 

Five 100-meter line-intercept transects were established and conducted by Dr. Marc Baker on 20 
September 2000, during the most recent prior survey of the Maricopa plot (Table 33; Appendix 
5.3.2). The transects that had been established prior to the 2000 survey did not conform to more 
current transect standards and were abandoned. All of the transects are in areas in which desert 
tortoises have been found. Both ends of each transect were marked with rebar; all begin at the 
lowest end. 

Plant transect I is located near the southeast comer of the plot. It is about 80 meters above the 
base of the slope, north-northeast of Pk. 2690, and crosses the main drainage on that slope. 
Fifteen perennial plant species were found on the transect (Table 33). Total cover was 28.49% 
and absolute cover was 26.15%. Little-leaf palo verde, Hyptis emoryi (desert lavender), and 
wolfberry were the common perennials, comprising almost 75% of the relative cover. No live 
annuals were observed within the Daubenmire plots. 

The high end of Plant transect 2 is located near the top of the central ridge about 300 meters 
from Pk. 2690; from here the transect drops down the north facing slope. Sixteen perennial plant 
species were found on this transect, the highest diversity of any transect. Total and absolute 
cover were 18.85% and 17.89% respectively (Table 33 ). Common perennials were Sapium 
biloculare, wolfberry, goldeneye, little-leaf palo verde, and California buckwheat, which 

Table 33. Perennial plant composition on five line-intercept transects located on 
the Maricopa Mountains study plot, Maricopa Co., Arizona; fall, 2005. 

TRANSECT1 TRANSECT 2 TRANSECT3 TRANSECT 4 TRANSECT 5 

SPECIES ABS. REL. ABS. REL. ABS. REL. ABS. REL. ABS. REL. 

COVER COVER COVE COVE COVE COVE COVE COVE COVE COVE 
R R R R R R R R 

(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) 
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A~acia greggii .41 2.18 
A~enophyl/um 0.3 1.15 
0 orophyl/oides 
A~oysia wrightii .26 1.38 
AITibrosia deltoidea 1.58 4.88 0.68 2.6 4.81 39.39 

c~megiea gigantea 0.37 3.03 

c~rcidium 16.69 58.58 2.4 12.73 14.31 44.22 12.42 47.40 
117 icrophyllum 
Cylindropuntia 0.09 0.32 0.93 2.87 1.49 5.69 
acanthoc8fJla 
Ditaxis /anceolata .15 .80 0.43 1.64 
Encelia farinosa 0.35 1.23 0.7 3.71 1.27 3.92 1.41 5.38 

Ephedra fasciculata 0.53 1.86 0.43 1.33 3.04 11.60 

Eriogonum 2.18 11 .56 1.32 4.08 1.88 7.18 
fa .sciculatum 
Fouquieria splendens 0.59 2.07 .27 1.43 0.94 3.59 

Gslium stellatum 0.06 0.21 .62 3.29 
Hyptis emoryi 1.52 5.34 
Janusia gracilis 0.29 1.02 .27 1.43 1.76 5.44 0.65 2.48 

Krameria grayi 0.46 1.61 1.53 8.12 1.82 5.62 1.41 5.38 

Laffea tridentata 1.29 4.53 2.88 23.59 

Lycium berlandieri 3.01 10.57 2.82 14.96 8.29 25.62 0.39 1.49 1.10 9.01 

Machaeranthera 0.17 0.60 
pinnatifida 
Menodora scabra .45 2.39 0.33 1.26 

Muhlenbergia porter .22 1.17 

Olneya tesota 3.05 24.98 

Sapium bi/oculare 0.83 2.91 3.51 18.62 0.38 1.17 

Sphaeralcea ambigua 0.48 1.68 .64 3.40 

Viguiera parishii 0.39 1.37 2.42 12.84 0.27 0.83 0.83 3.17 

SPECIES RICHNESS 16 16 11 14 5 

TOTAL COVER 28.49 18.85 32.36 26.20 12.21 

ABSOLUTE COVER 26.15 17.89 29.72 24.27 11.61 

Table 34. Annual plant composition on two of the line-intercept transects located 
on Maricopa Mountains study plot, Maricopa Co., Arizona; fall, 2005. Although 
not an annual, spike moss (Selaginella arizonica) was counted as such for this 
project. No live annual plants or spike moss were found in transects 1, 4 or 5. 

TRANSECT2 
DAUBENMIRE GRID TOTAL 

(%COVER) COVE 
R 

SPECIES 1 2 3 4 5 6 7 8 9 10 (%) 
Selaginel/a arizonica 230 440 67 

TOTAL 230 440 67 

TRANSECT3 
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DAUBENMIRE GRID TOTAL 
(%COVER) COVE 

R 
SPECIES 1 2 3 4 5 6 7 8 9 10 (%) 

Selaginel/a arizonlca 80 400 48 
TOTAL 80 400 48 

accounted for 71% of the relative cover. Spike moss was within the Daubenmire plots and had a 
cover value of 670 sq. em. Although it is not an annual, it is treated as such on these projects 
(Table 34). 

Plant transect 3 is located about 300 meters west of Pk 2690, on the northwest facing slope of the 
ridge. Eleven perennial plant species were found on the transect. Total cover was 32.36% and 
absolute cover was 29.72% (Table 33), the highest such values of the five transects. little-leaf 
palo verde was the most commonly observed perennial, followed by wolfberry, totaling 70% of 
the relative cover. White ratany and janusia made up another 11% of the relative cover. No live 
annuals were observed; within the Daubenmire plots, spike moss had a cover value of 480 sq. 
em. 

Plant transect 4 is located in the bottom of a deep ravine about 170 meters southeast of and 130 
meters below Pk 2266. Total cover was 26.20%, and absolute cover was 24.27% (Table 33 ). 
White ratany, California buckwheat, buckhorn cholla, andjanusia were among the most common 
species, although little-leaf palo verde and ephedra together comprised fully 59% of the relative 
cover. No live annuals were observed within the Daubenmire plots. 

Plant transect 5 is located on the upper bajada about 300 meters northeast of Pk 2392. Six 
perennial species were found on the transect (Table 33), the lowest diversity of any transect. 
Total cover was 12.2% and absolute cover was 11.6%. Triangle bursage, creosote and ironwood 
were the most common species, comprising 88% of the relative cover. No live annuals were 
observed within the Daubenmire plots. 
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l--8oo --12ool 

45 r---------------------------------------------------------~ 

25~----------------------------------------------------------~ 
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15 ~----------------------------------------------------------~ 

10 ~----------------------------~------~------~------~----~ 
8/13/05 8/20/05 8/27/05 9/3/05 9/10/05 

DATE 
9/17/05 9/24/05 10/1/05 

Figure 6. Temperatures at 1.5 meters at 0800 and 1200 MST during the Maricopa 
Mountains desert tortoise survey, Maricopa Co., Arizona; fall, 2005. 

3.1 .4. WEATHER 

The first week of August brought monsoonal thunderstorms to the Phoenix valley. As these 
showers are notoriously hit-or-miss, it is unknown how much rain the Maricopa mountains plot 
received prior to the beginning of the coverage in 2005. The ocotillos on the plot had some 
green leaves, providing some evidence of earlier moisture. 

There were only two measurable precipitation events and three days with trace amounts of 
rainfall during the 2005 survey period. The third day of the first coverage ended with a rainstorm 
that left 12 mm. It sprinkled later again that month and then stormed again on 5 September, 
dropping I 0 mm. There were two more events in September that left a trace amount on the 
ground and the animals somewhat stirred up. 

The nearest weather station is located near the town of Gila Bend, approximately 16 miles 
southwest of the plot. The average annual precipitation at that station is 146.4 mm. 

During most ofthe survey, temperatures at 1600 were taken at camp. Field workers occasionally 
delayed their morning search, but afternoon temperatures were so warm and tortoise activity so 
low, search efforts during the late afternoon did not seem practical. Because additional time was 
needed, crossing wilderness area to reach the plot, most days started at 0600 and workers stayed 
out untill400, or later. There were relatively few evening searches done on plot. Also, with the 
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camp located on open bajada about two kilometers from the center of the study plot, recorded 
temperatures may be somewhat higher than temperatures in the upland portions of the plot. 

At noon, temperatures at 1.5 meters above the surface were generally in the mid-thirties 
(Celsius). The last three days of August and first three of September were quite the warm week 
on the plot; daytime temperatures regularly reaching 40 Celsius and nights "cooled" to the 
thirties (Figure 6). Winds were almost always light, except those associated with weather fronts. 

3.1.5. HUMAN IMPACTS 

Current human impacts to the plot are light. The most significant impacts for this area have been 
livestock grazing, hunting, motorized recreation, camping, hiking, and aerial traffic (Appendix 
4.3.4). 

During the 2000 survey, the plot was part of the BLM's Big Hom grazing allotment, permitted 
for a herd of 559 animals. While the same may have been true for the 2005 survey, no cattle 
were seen on or in the vicinity of the plot. Near the southeast comer of the plot, however, in one 
of the larger drainages, much recent sign was visible, as was the case near the northeast comer. 
There, a vintage barbed-wire fence straddles the plot's northern boundary, running north-south 
across a relatively narrow pass. It was ideally sited to manage livestock, perhaps coincidentally 
on the watershed break, and while showing signs of wear is still functional and effective. 
Viewed from the heights of the plot above, the effects of grazing on the eastern side of the wire 
are unmistakable. The fieldworkers often used a gate built into this fence en route to the 
northwestern portions ofthe plot. Old droppings were seen occasionally, but grazing on the plot 
seems to have been relatively light in 2005. 

No hunting or other shooting activity was observed on or in the vicinity of the plot during the 
2005 survey. There were, however, indications that hunting took place in the area. A relatively 
small number of spent shotgun shells were found throughout the plot, and two hunters spoke 
briefly to one of the fieldworkers. They were cordial, but left as soon as they determined the 
fieldworker was not stranded somehow. There was some distant gunfire, a few shots at a time, 
probably associated with dove hunting, but no more. There was no recent sign of any visitors 
afoot, at least not since the weather warmed in the spring. The BLM visitor sign-in station 
contained a scant half-dozen comments from hikers; one marveled at the number of saguaros in 
blossom at the time. 

The unpaved road which traversed the northern edge of the plot was closed by wilderness 
designation in 1992 about one mile east of the northeast comer of the plot. There were some 
signs of motorized vehicle use on the bajada east of the plot where two or three motorcycle 
tracks were seen. Two of the larger drainages also bore vehicle tracks, perhaps from jeeps that 
drove up the washes. None of the tracks look particularly recent but they have undoubtedly been 
laid down since the last survey in 2000, when about a dozen motorcycle tracks were noted. 
Fieldworkers observed the lights of a vehicle attempting to scale the south side of a ridge south 
of the parking area, perhaps a mile distant, at night. After much maneuvering the lights 
retreated, 
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Table 35. Comparison of annual survey time periods for the five surveys 
conducted at the Maricopa Mountains study plot, Maricopa Co., Arizona. 

1987 1987 FALL 1990 2000 2005 
SPRING 

NUMBER OF 17 41 60 60 47 
PERSON DAYS 

NUMBER OF 43 49 31 
CALENDAR DAYS 

INITIATION OF 1 Apr, 8Aug. 5Aug. 1 Aug. 13Aug 
FIELDWORK 

COMPLETION OF 30 May 14 Nov. 25 Oct. 4 Oct. 29Sep 
FIELDWORK 

without being directly observed. Another half-dozen vehicles approached the trail-head parking 
lot at various times, including two motorcyclists, but none stayed for more than a quick look 
about. 

Sometime between the 141
h and the 201

h of September a pre-cast concrete pit-toilet was installed 
immediately adjacent to the parking area (and the fieldworkers' campsite). The equipment 
crushed some vegetation along the access route. 

Aircraft traffic over the plot was common, day and night. Small craft flew patterns easily 
discemable as training flights, some recognizable from one day, or one week, to the next (as was 
the case in 2000). Military craft were even more obvious, crossing from the north-west to the 
south-east almost every day and into the night, usually in pairs. Parachute flares were seen 
descending several times, to the south and southwest of the area, doubtless associated with the 
nearby Goldwater Ranges, often coupled with more military craft overflights. Commercial air 
traffic was visible at all times, particularly at night; it was also the quietest. A few helicopters 
were seen during each coverage, as well. 

5.2. COVERAGE HISTORY 

The Maricopa Mountains desert tortoise study plot has now had three "sixty-day surveys" (Table 
35) in 1987, 1990, and 2000 and a 45 day survey in 2005. During the first survey in 1987 (Wirt 
1988), 17 person days were spent on the plot between April 1 and May 30 and 41 person days 
were conducted between August 8 and November 14. In 1990 (Shields et al. 1990), 60 person 
days were put in on the plot between August 5 and October 25 (Appendix 6.3). The 2000 survey 
consisted of 60 person days on 49 different calendar days between August 1 and October 4. In 
2005, 45 person days spread over 31 calendar days were invested in the survey. Several other 
desert tortoise related efforts haven taken place on or near the study plot. 

In 199 I a disease/carcass survey (Hart 1992) was conducted on part of the plot as well as on four 
other areas in the Maricopa Mountains. This survey included eight person days on the study plot 
(with four person days on each of the other four areas). 

Between 1992 and 1995 Wirt and Holm conducted an extended study of climatic effects on 
tortoise survival and reproduction (Wirt and Holm 1997). This effort involved a survey in 1993 
covering 38% of the plot, which included the entire northwest quarter of the plot (Section 18), as 
well as 13 adjacent grid cells. Other portions of that study involved work in the mountainous 
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northwest quarter of Section 16, north of the plot in Section 18, as well as the Espanto Mountain 
area, about five miles east of the plot. Live tortoises were marked and carcasses collected in 
these areas. 

Dr. Cecil Schwalbe apparently conducted a tortoise field techniques workshop on or near the 
study plot in Section 18, in October of 1989. During that workshop the group marked five 
tortoises (301, 302, 303, 308 and 309). The carcass of one of those tortoises was found in 1993. 

Dr. Vanessa Dickinson had at least one tortoise (female 91) marked and transmittered off-plot, 
also in Section 18. This animal was used for a tortoise blood study, which she conducted for the 
Research Branch of AGFD. 

When the Maricopa Mountains study plot was first established by BLM in 1987, it was defined 
as the four adjacent quarter sections of Sections 17, 18, 19 and 20. Wirt and Holm followed the 
method established on tortoise study plots in California, laying out a ten by ten grid system, with 
each grid square measuring 160 meters to a side. They also followed the traditional numbering 
system with the northwestern grid cell designated 00 and the most southeastern grid cell 
designated 99. None of the comers were physically marked on the ground; the wealth of 
topographical features were not difficult to match with field observations, so a 7.5-minute map 
with a simple grid overlay was adopted. 

The plot boundaries for the 1990 and 1991 surveys were laid out similarly (using a simple grid 
overlay), with an additional modification. Each legal section of land (and the plot is comprised 
of portions of four different sections) was divided into its own ten-by-ten grid, with the same 
numbering system defined above. At first glance this might seem to have introduced unnecessary 
complexity, but was of considerable value when describing a location anywhere off-plot. 

In 2000, with the easy availability of Global Positioning System coordinates, the grid cell system 
was abandoned except for use in describing daily search area. On all the Arizona plots surveyed 
in 2000, UTM coordinates were used, as described in the Methods Section of this report, and the 
2005 effort followed suit. Copies of earlier maps were retained, however, and freely used when 
locating features or sites; once a feature was located, GPS coordinates were secured and either 
added to the description or supplanted the description outright. 

The plot boundaries have changed substantially from the 1987, 1990-1991, and 2000. The plot's 
eastern boundary has seen the most change; the 1990-1991 boundary was about 90 meters east of 
the 1987 line, and the 2000 UTM map is about 40 meters east of the 1987 line. The other three 
boundaries agreed fairly closely over the first three surveys, but the 2000 changes brought the 
north border south about 50 meters, and moved the west boundary about 30 meters farther west. 

After establishment of the North Maricopa Wilderness in late 1990, access to the study plot 
became more difficult. The access road was closed almost a mile from the east boundary, 
reducing search time and increasing researchers' walk time to and from the plot, by at least one 
hour per day. To compensate for the lost search effort, it was recommended that the plot size be 
reduced. Accordingly, the bajada was removed from the plot where few or no tortoises had been 
found. The same area is crossed by researchers en route to mountainous areas that comprise the 
plot and is thus observed at least cursorily every day. In 2000 a single scat was observed by 
workers; in 2005 neither sign nor tortoises were observed. 

The 2001 report was the first to collate all of the capture and carcass data from all of the above 
work, an exhaustive effort which uncovered a number of problems and inconsistencies. The 
inconsistencies primarily involved tortoise and carcass numbering issues. 
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~.3. POPULATION PARAMETERS 

5.3.1. ESTIMATE OF ABUNDANCE 

'The Maricopa plot was searched, or covered, four times during the 2005 survey. The first search, 
or coverage, concluded on 20 August, and the second ended on 1 September. The third and 
fourth coverages ended on 13 September and 29 September, respectively. A total of21 tortoises 
were encountered 45 times during the survey (Appendices 4.3.1 and 7.3). 

Seven ofthe 21 tortoises were CT-1 and 14 were CT-3 (Table 36). During the first coverage, one 
CT-1 and two CT-3 tortoises were found. During the second coverage, three CT-1, nine CT-3, 
and two CT-2 tortoises were encountered. One CT-3 tortoise, one CT-1 tortoise, and nine more 
CT -2 tortoises were encountered during the third coverage. During the last pass, two CT -1 
t<>rtoises, two CT-3 tortoises, and thirteen CT-2 tortoises were seen. 

The estimate of abundance in 2005 for tortoises larger than 180 mm MCL (subadults and adults) 
using data from two different coverages is 20.1 ± 1.7 (95% confidence level). This estimate used 
13 August through 1 September 2005 (the first 2 coverages) as the mark period, and 5 September 
tbrough 29 September 2005 (the last two coverages) as the recapture period. This estimate is 
gjmilar to the estimate of2000. 

The Maricopa Mountain population is the remnant of a once large population that crashed 
s<>metime between the mid-1980's and the early 1990's. This crash was well documented during 
the 1987 and 1990 surveys, the 1991 disease survey, and Wirt and Holm's work in the mid 
1 990's when well over a hundred carcasses were collected on and near the plot (Wirt 1988 and 
Shields et al. 1991). The die-off seems to have ended by 1992, and the population on the study 
plot appears to have stabilized. 

5.3.2. SEX RATIOS 

The 2005 survey male to female sex ratio was 2.2: I for adult and subadult tortoises ( 13 males 
and 6 females); xz = 0.0, P >0.05 (Table 37). This ratio is not significantly different from the 
expected ratio of 1: I. 

Table 36. Comparison of abundance estimates of live desert tortoises during the 
four surveys of the Maricopa Mountains study plot, Maricopa Co., Arizona; fall, 
2005. 

SIZE CT-1 CT-3 CT-2 NUMBER OF TOTAL ESTIMATE 
CLASS TORTOISES ENCOUNTERS OF 

(CT-1+CT-3) (CT-1+CT-3 ABUNDANCE 
+CT-2} 

1987 <180 mm 1 1 1 
>180 mm 55 3 55 58 172.5 ± 141.4 

TOTAL 56 3 56 59 
1990 <180 mm 4 4 4 

>180 mm 8 5 6 13 19 N/A 
TOTAL 12 5 6 17 23 
2000 <180 mm 3 1 3 4 

>180 mm 7 10 17 17 34 36 ± 13.8 
TOTAL 10 10 18 20 38 19.6 ± 6.6" 
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2005 <180 mm 2 2 2 
>180 mm 5 14 24 19 43 20.1 ± 1.66"' 

TOTAL 7 14 24 21 45 
TOTAL 85 29 51 

s 
Us1ng 1990 data as the mark penod and 2000 as the recapture penod 

2Using the first 30 days of the 2000 survey as the mark period and the second 30 days as the 
recapture period 
3Using the first and second coverages of the 2005 survey as the mark period and the third and fourth 
coverages as the recapture period. 

Table 37. Comparison of sex ratios and chi-square (P >0.05) values of live adult 
and subadult desert tortoises (M:F) located on and near the Maricopa Mountains 
study plot, Maricopa Co., Arizona, during the past four surveys. A chi-square 
value of 3.814 or greater indicates a significant difference. 

1987 1990 2000 2005 

x~ 1.4:1 1.43:1 1.1 :1 2.2:1 
ADULTS AND (33:24) (7:6) (9:8) 13:6 
SUBADULTS 

X" 1.12 0 0 1.89 
ADULTS AND 
SUBADULTS 

Table 38. Size class composition of live desert tortoises found on and near the 
Maricopa Mountains study plot, Maricopa Co., Arizona; fall, 2005. 

SIZE-CLASS UNKNOWN MALES FEMALES TOTAL % 
SEX 

JUVENILE 1 (<60 mm) 
JUVENILE 2 (60-99 mm) 

IMMATURE 1 (100-139 mm) 1 1 5 
IMMATURE 2 (140-179 mm) 1 1 5 
SUBADULT (180-207 mm) 1 1 5 

ADULT 1 (208-239 mm) 6 1 7 33 
ADULT 2 (~40 mm) 7 4 11 52 

TOTALS 2 13 6 21 100 
% 10 62 28 100 

5.3.3. SIZE CLASS DISTRIBUTION 

67 
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Size class distribution for 2005 is presented in Table 38 and displayed in Figure 7. The size 
class structure was skewed somewhat toward the adult size classes. The slightly lower 
percentage of tortoises in the juvenile and immature size classes (10% this year, versus 15% in 
2000) amounted to only one individual due to the relatively small population sample. No 
juvenile tortoises were found during the 2005 survey. 

After completion of the 2005 survey, 124 tortoises have been marked on or in the vicinity of the 
plot (Table 39). Of those 124 individuals, 90 have been encountered at least once on the plot. 
Another seven have all been encountered off the northwest comer of the plot. Twenty-seven 
r:nore tortoises were captured in the Espanto Mountain area during a climatic and reproduction 
study (Wirt and Holm 1997). One of the tortoises (adult female ll3) found in the Espanto 
Mountain area in 1993 was encountered there again the following year, and was discovered this 
year on the Maricopa plot. The Espanto Mountain area lies about six miles east-northeast of the 
s rudy plot. Another tortoise (adult male 101) was encountered and marked about six miles 
south-southeast of the plot. 

5.3.4. MORTALITY 

Two tortoise carcasses were found during the 2005 survey, an adult and a sub-adult {Table 40; 
Appendices 4.3.2 and 8.3). Neither appeared to have been marked. Of the two, the adult 
appeared to have been killed by a predator within the previous week; the carcass lay 
approximately two meters upslope of it's entrails when found. The cause of death for the 
subadult is unknown; it was estimated to have died around 2002-2003. 

A total of 133 carcasses have now been found on the Maricopa Mountains study plot during the 
three 60 day surveys and the recent 45-day survey (Table 41 ). Fifty-one additional tortoise 
carcasses have been collected in the Maricopa Mountains during various projects conducted in 
the region. Data for these carcasses have been included in the data set provided to AGFD. 
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Figure 7. Size class histogram (in 1 0 mm increments) for live desert tortoises 
located on the Maricopa Mountains study plot, Maricopa Co., Arizona: fall, 2005. 
Number inside the box indicates the number of different years the tortoise was 
encountered. The star represents that was marked prior to 2005 but no record 
could be found for a tortoise with his notching scheme. 
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Table 39. Cumulative size class table for all marked desert tortoises found on or 
near the Maricopa Mountains study plot, Maricopa Co., Arizona; 1987, 1990, 
2000 and 2005. The "Year of Last Capture" rows represents the last year each 
tortoise was encountered. The "Tortoises not found in 2005" row represents the 
sum of all tortoises marked in the previous surveys for each size class and sex 
not found in 2005 and not found dead. The "Total Marked" row shows the 
cumulative number of all tortoises found in that size class for all years and not 
found dead. The "Year Found Dead" row displays the number of marked 
carcasses found during that survey. The size class used was the tortoise's last 
known maximum carapace length. 

YEAR OF JUV. I MM. SUB ADULT ADULT SUB- TOTALS 

LAST 1 2 1 2 ADULT 1 2 TOTALS 

CAPTURE F M F M F M u F M LIVE DEAD 

1987 1 3 5 5 1 9 1 6 17 24 

1990 1 2 2 1 2 3 3 2 8 15 

1989-1997 ALL 1 1 4 1 3 1 5 4 10 9 
OTHER 

PROJECTS 
2000 1 1 2 3 1 1 4 2 6 5 13 1 

2005" 1 1 1 1 6 4 7 2 6 13 21 

TORTOISES 2 1 4 3 7 11 6 6 15 7 20 28 55 
NOT FOUND IN 

2005 
TOTAL DEAD 2 1 6 2 8 6 17 9 25 

(MARKED) 

TOTAL 2 2 5 4 7 12 12 10 22 9 26 41 66 
MARKED 

(POTENTIALLY 
ALIVE) 

T ThiS group of tortoises does not Include those located m the Espanto Mt. Area (approx. 9 km east of the study plot). 
2 0oes not include tortoise #10 found in 2005 which was not on the master list. 

Table 41 dramatically illustrates both the tortoise population crash during the 1980s and the 
relatively normal death rate since 1991 (P. Woodman estimated time since death for all 
carcasses). The carcasses of an additional 13 tortoises have been removed from the plot but are 
not included in this table because the carcasses have not been found since they were removed 
from the plot so neither length, sex, nor time since death can be determined or estimated. 

5.4. REPRODUCTION 

The only evidence of reproduction in 2005 were egg-shell fragments in and on the apron of one 
burrow. The presence of two immature tortoises in 2005 and one juvenile and two immature 
tortoises in 2000 indicates that reproduction is occurring in the region. 

Table 40. Size class and time since death structure of tortoise carcasses located 
on the Maricopa Mountains study plot, Maricopa Co., Arizona; fall, 2005. 

TIME SINCE DEATH 
SIZE CLASS < 1 YR 1-2 YRS 2-4 YRS >4YRS TOTALS 
JUVENILE 1 

(<60 mm MCL) 
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JUVENILE 2 
(60-99 mm MCL) 

IMMATURE 1 
(100-139 mm MCL) 

IMMATURE2 
(140-179 mm MCL) 

SUBADULT 1 1 
(180-207 mm MCL) 

ADULT-1 1 1 
(208-239 mm MCL) 

ADULT-2 
(>240 mm MCL) 

NO MCL ESTIMATE 

TOTALS 1 1 2 

Table 41. Cumulative size and time since death structure ( 1987 to 2005) of dead 
desert tortoises located on Maricopa Mountains study plot, Maricopa Co., 
Arizona. 

71 

SIZE JUVENILE IMMATURE SUBADULT ADULT-1 ADULT-2 TOTALS 

CLASS 1 2 1 2 

SEX1 F M u F M u F M u 
PRE-85 1 4 1 2 7 3 12 3 6 10 49 
85-87 1 2 4 3 4 6 1 2 23 
87-88 1 1 2 2 1 8 7 1 5 5 33 
89-91 1 1 1 11 2 1 3 20 
92-95 1 1 2 
96-98 1 2 3 
99-00 1 1 
00-05 1 1 2 

4 3 7 2 3 1 5 31 15 17 16 17 12 134 

1 Sex codes-F = female, M = male, U = unknown sex 

Table 42. Growth changes among ten desert tortoises captured in 1987 or 1995 or 
2000 and 2005 on or near the Maricopa Mountains study plot, Maricopa Co., 
Arizona. 

TOR SE ORIG 2005 MCL %OF OR I G. 2005 WEIGHT %OF 
TID X .MCL MCL CHANGE- CHANGE- WEIGHT WEIGHT CHANGE CHANGE-

ANNUAL ANNUAL -TOTAL TOTAL 
78 1 138 201 12.52 9.1% 420 1400 980 233.3% 
85 1 219 241 4.38 2.0% 1710 2275 565 33.0% 
128 2 181 229 4.05 2.2% 999 1746 747 74.8% 
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17 1 170 226 3.10 1.8% 1020 1801 781 76.6% 
72 1 231 254 1.29 0.6% 2090 2547 457 21.9% 
82 2 251 263 0.80 0.3% 2600 3025 425 16.3% 
113 1 237 246 0.75 0.3% 2590 2710 120 4.6% 
130 2 240 247 0.59 0.2% 2495 2620 125 5.0% 
88 1 245 251 0.40 0.2% 2210 2205 -5 -0.2% 
97 2 262 267 0.33 0.1% 2950 3140 190 6.4% 
71 2 265 268 0.17 0.1% 3170 3350 180 5.7% 
75 2 239 239 0.00 0.0% 2620 2000 -620 -23.7% 
83 2 228 226 -0.13 -0.1% 2060 2050 -10 -0.5% 

'1 Sex codes-F = female, M = male, U = unknown sex 

5.5. GROWTH 

Growth rates were calculated for thirteen CT-3 tortoises (Table 42). The tortoise that showed the 
most significant change was female 78, an immature when first captured in 2000. Her MCL 
increased by 63 mm between captures for an average annual change of 12.52 mm and a total 
increase in weight of +233.3%. Male 83 appeared to have lost about 2 mm MCL, which is 
within the range of measuring error. Two of the recaptured tortoises were last recorded in the 
sub-adult size class. Female 17, last seen in 1987, was recaptured 18 years later (2005). Now in 
the adult 1 size class, she is 56 mm larger. 

All adults when first captured, three of five tortoises that showed an MCL increase this year 
entered the Adult 2 size class. This group's annual MCL increase ranged from 0.1% to 9.1%, 
with an average 1.3% increase. The same group had an overall weight change range of -23.7% 
to +233.3%. 

Three tortoises encountered in 2005 were weighed at least twice. Adult 72 gained 128 grams 
during the 10 days following her initial encounter, while nearly a month passed between 
encounters for male tortoises 130 and 82. Both added significant mass. Tortoise 130 gained 188 
grams, and tortoise 82 gained 315 grams. 

5.6 MORPHOLOGICAL ANOMALIES 

Eight of the 21 tortoises found during the 2005 survey (38%) had a total of ten morphological 
anomalies (Table 43); two tortoises had more than one. Four tortoises had scute number 

Table 43. Summary of scute anomalies observed on eight live desert tortoises 
located on the Maricopa Mountains study plot, Maricopa Co., Arizona; fall, 2005. 

ANOMALY EXTRA FEWER SKEWED FLAKE FALSE SCUTES OTHE TOTAL 
s SEAMS RAISED R ANOMALIE 

s 
MARGINALS 1 3 4 

COSTALS 1 1 
VERTEBRALS 2 2 

GULAR 
PLASTRON 3 3 

NUCHAL 
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I PYGAL 
1 

I I 
10 

anomalies. Three of the four had fewer than the usual number of marginals and the fourth had an 
extra marginal. Three tortoises had false seams on the plastron; one tortoise also had a false 
seam along his vertebrals. Flakes and raised scutes were also observed. 

5.7. HEALTH PROFILE AND TRAUMA 

Six of the 21 tortoises (29%) encountered during the 2005 survey had at least one form of health 
abnormality (Tables 44-47). Fifteen tortoises (71%) showed signs of trauma (Table 45 and 47); 
five individuals (24%) bore signs ofboth health abnormalities and trauma (See Section 3.9 for a 
discussion of predator related trauma). In spite of these, however, all of the tortoises 
encountered during the 2005 survey appeared vigorous and alert. 

No tortoises encountered this year on the Maricopa Mountains plot showed any signs ofURTD. 
One tortoise had edema of the upper and lower palpebra. No tortoises one had exudate or any 
signs of exudate. 

Table 44. Health observations for six live desert tortoises with health abnormalities 
located on the Maricopa Mountains study plot, Maricopa Co., Arizona; fall, 2005. 

TORT ID SEX1 DATE TYPE OF HEALTH ABNORMALITY 

17 1 28Aug Lesions on plastron, 10% (cutaneous dyskeratosis). 

83 2 14Aug Lesions on plastron, 20% (cutaneous dyskeratosis), and chin 
glands draining. 

97 2 1 Sep Lesions on plastron, 2% (cutaneous dyskeratosis}, concentrated 
on anal scutes. 

130 2 31 Aug Lesions on plastron, 50% (cutaneous dyskeratosis) 

144 2 31 Aug Edema of palpebra. 
155 2 25Aug Chin glands notably enlarged but not draining. 

1sex codes-1 =female, 2 =male, 3 =unknown sex 

Table 45. Signs of trauma on 15 live desert tortoises located on the Maricopa 
Mountains study plot, Maricopa Co., Arizona; fall, 2005. 

TORT ID SEX1 DATE TYPE OF TRAUMA OR INJURY & POSSIBLE CAUSES 

17 1 28Aug Nail broken off hind limb. Carapace chipped, consistent with impact. 
72 1 29Aug Healed trauma on carapace and gulars, consistent with predation. 

75 2 13 Sep Chips on carapace, consistent with impact. 
78 1 15Aug Minor chips on plastron; unknown cause. 

82 2 31 Aug Trauma on carapace and gulars; unknown cause. 
83 2 14 Aug Missing right rear toenail; chips on carapace impact consistent. 
97 2 1 Sep Chips on carapace and plastron, impact consistent. 
113 1 31 Aug Chips on carapace, result of impact. 
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128 2 28Aug Trauma on carapace, plastron and gular, consistent with predation. 
130 2 31 Aug Chips on carapace and gulars resulting from impact. Two nails 

fused together on right forelimb. 
143 3 20Aug Left forefoot chewed off; only one nail remains. 
144 2 31 Aug Chips on carapace and gulars, result of impact. 
145 2 31 Aug Shell abnormality on carapace, from impact or congenital 

difference. 
146 2 7 Sep Chips on carapace, from impact. 
155 2 25Aug Toe nail broken off of right forelimb. Chips on carapace from impact. 

1 Sex codes-1 =female, 2 = male, 3 = unknown sex 

During the 2000 survey, shell lesions indicative of cutaneous dyskeratosis were found on five 
tortoises. Lesions from cutaneous dyskeratosis covered no more than 5% of the plastron in 2000 
but five of the 2005 tortoises had lesions ranging from 2% to 50%. One tortoise also had peeling 
scute lamina on the plastron. In 1990 P. Woodman went through 115 carcasses collected in 1987 
and 1990 from the plot. No plastron scutes were available from 50 of the carcasses so only 65 
were available to be inspected for cutaneous dyskeratosis. Cutaneous dyskeratosis was found on 
15 (23.0%) carcasses. Amounts of surface area on the plastron covered ranged from 5 to 50 
percent. 

Because no health abnormality data was collected during the 1987 survey, reasonable 
comparisons between it and later surveys is impossible (Table 47). Later, though, when health 
abnormality comparisons are made between the 1990 and 2000 survey data, a marked increase in 
shell disease appears. The same trend can be seen when comparing the 1990 and 2000 data with 
2005 information. Although it doesn't seem to hold true for data collected during the 2005 
survey, differences seen in earlier data may be due to a greater familiarity among fieldworkers 
with cutaneous dyskeratosis. 

Table 46. Summary of frequently observed health abnormalities for live desert 
tortoises observed in 2005 on the Maricopa Mountains study plot, Maricopa Co., 
Arizona; fall, 2005. 

TYPE OF ABNORMALITY NUMBER OF NUMBER OF TOTAL 
SUBADUL TS AND TORTOISES <180 

ADULTS mmMCL 
WET NARES(IS) 

EYE ABNORMALITIES 2 2 
BREATHING 

ABNORMALITIES 
CHIN GLAND 2 2 

ABNORMALITIES 
CUTANEOUS 4 4 

DYSKERATOSIS 
SHELL PITIING 

SCUTE LAMINAE PEELING 
BONE/SCUTE 

REPLACEMENT 
SHELL TRAUMA 10 10 

RESULTING FROM IMPACT 
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SHELL TRAUMA FROM 3 3 
PREDATOR ATTACK 

SHELL TRAUMA 
RESULTING FROM WEAR 

MISSING OR CHEWED 1 1 
LIMB(S) 

MISCELLANEOUS 2 2 
TOTAL (AN INDIVIDUAL 23 1 24 
MAY HAVE MORE THAN 

ONE OCCURRENCE) 

5.8 POTENTIAL PREDATORS 

Avian predators were not uncommon on and near the study plot during the 2005 survey. Red
tailed hawks were observed alone or in pairs, generally near Peak 2690. Great homed owls were 
never actually seen on the plot, but were often heard at night or early mornings from the 
fieldworkers' camp (about a mile from the east boundary of the plot). Northern harriers (Circus 
cyaneus) and greater roadrunners were seen several times each. Common ravens were rarely 
seen. A daily list of all vertebrate species seen on the plot is tallied in Appendix 10.3. 

Mammalian predators were also seen and heard during the survey. Coyotes were often heard in 
the early mornings, and playful kit foxes dragged boots and other items about in camp, even 
while a flashlight was trained on them. One coyote was also seen from camp, but no sign was 
seen on the plot itself. An animal with enough strength and a taste for tortoise took the remains 
of carcass 193 sometime during the first week of August 2005. 

Evidence of trauma due to predators was rare; many more instances of trauma consistent with 
injury sustained during falls were seen (Tables 44 and 46). 

Table 47. Comparison of frequently observed health abnormalities for live desert 
tortoises observed in four surveys of the Maricopa Mountains study plot, 
Maricopa Co., Arizona. Numbers in parenthesis are the relative frequency for all 
live tortoises found. 

1987 1990 2000 2005 
SIGNS OF UPPER No 

RESPIRATORY Data 
TRACT DISEASE 

BREATHING No 2 1 
ABNORMALITIES Data (12%) (5%)_ 

EYE No 2 
ABNORMALITIES Data (9.5%) 

ABNORMAL No 2 
CHIN GLANDS Data 19.5%1 
CUTANEOUS No 1 5 4 

DYSKERATOSIS Data (6%) (25%) {19%) 
OTHER SHELL No 5 (25%) 8 

ABNORMALITIES Data (38%) 
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NUMBER OF No 3 10 14 
INDIVIDUALS Data (18%) (50%) (66.6%) 

5.9 DISTRIBUTION 

5.9.1 GENERAL 

As is typical of most Sonoran plots, the majority of the Maricopa study plot seemed to be 
unoccupied by tortoises but several areas with tortoises and sign were noted. The west-central 
edge of the plot was the most active, where eight tortoises were encountered 17 times. The next 
t:nost-frequented area was the northwestern to northeastern slopes of Peak 2392, where both the 
first and last encounters of the survey were made. The third general area was the lower slopes of 
Peak2690. 

Nine tortoises, the greatest number of tortoises encountered in any one area during the 2000 
survey were found on the slopes below peak 2690. This year, only two were found. The same 
features were searched, and many of the same burrows were located, but either the residents had 
moved away or they were more difficult to locate. It should be noted that the area is possibly the 
most difficult to search, given the steeply rising terrain, covered with boulders. Significantly 
more search time and effort are needed here than the other most active areas 

The second-most active area extends from the very base of the slope, in the wash on the north 
edge of the plot, to a point very near the summit of Peak 2690. In addition to the burrows re
located since earlier surveys, many more shelter sites were noted. The very active, previously 
unmarked, burrow 21 contained more than 30 recent pieces of scat, but only one tortoise was 
encountered there, one time. Most of the other previously marked burrows contained relatively 
recent sign, and at the foot of the slope, burrow 14 was occupied nearly every time it was 
checked. This area was also where one of the two carcasses located this year was found. 

The third and most active area is the same general area described by fieldworkers in the 2000 
report, if somewhat smaller in size. The 2000 report includes some of the western slope of the 
main ridge, across the deep wash, and extends slightly farther south, but it is largely the same. 
Peak 2266 marks the southern limit of sign found this year, which consisted primarily of recent 
scat and shallow burrows. Farther north and west lie burrows 07, 12, 15, 17, 19, 20, and 25, and 
considerable sign was seen between and around them. Fieldworkers located more tortoises in 
this area, and more often, than anywhere else on the Maricopa Mountains plot. The most notable 
was burrow 07, where tortoises 113, 130, 144, and 145 were seen three times, all together. Not 
far away, burrow 17 sheltered at least one tortoise, well out of reach, every time it was checked. 

Other areas with sign were similar to those noted during the 2000 survey, including burrow 10. 
The only sign found in the area this year was scat. The scat were inside burrows so time since 
deposition cannot be estimated. There was no sign of tortoise 63, who was located there many 
times in 2000. 

Recently used shelters and scat were also noted off-plot: south of the southern boundaries near 
the southwestern comer, and on a promontory and hom due west of Peak 2690. Fieldworkers 
reported three tortoises and seven encounters around Peak 2690 in 2000. 
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Almost all of the habitat utilized by desert tortoises on the Maricopa Mountains is located on 
slopes with a northern exposure or on the ridges adjacent to those slopes. Numerous unoccupied 
burrows and a handful scat were located on the southwestern slopes of the main ridge. Although 
these burrows were checked often, it was the opinion of the fieldworkers that they were probably 
used during the cooler parts of the year and as temporary shelters. 

5.10 MOVEMENTS 

Twenty-one tortoises were encountered during the 2005 survey; twelve on two or more 
occasions. Most of the tortoises encountered two or more times made very modest moves, if 
they moved at all. The longest move observed was a mere 150 meters, made over almost six 
weeks time. Four other tortoises made even shorter trips, and five were not seen out of their 
burrows at all. Of the total number of tortoise encounters, slightly less than 5% were of tortoises 
traveling. Relatively light summer monsoons (less than half that of the previous survey, in 2000) 
may have influenced their relatively sedentary habits during this survey 

As noted above, the most remarkable discovery was that of four tortoises (113, 130, 144, and 
145) in the same burrow, where they remained for several weeks. Then, somewhat amusingly, 
they dispersed just before blood samples were collected, and only one of the four was relocated. 
Another tortoise, adult female 17, followed much the same pattern. She was the sole tenant of 
burrow 14 for nearly a month before departing. Adult female 72 was encountered four times. 
She was in burrow 15 twice, then in burrow 19, with adult male 82, then back in burrow 15. The 
longest movement was just short of 42 meters. Needless to say the measured distance is not the 
actual distance the tortoise walked between Points A and B. 

Table 48. Substrate type for numbered burrows used in 2005 on and near the 
Maricopa Mountains study plot, Maricopa Co., Arizona; fall, 2005. 

SUBSTRATE TYPE (TOP OF NUMBER OF SHELTERS 
BURROW/ BOTTOM OF FREQUENCY REL. FREQ. 

BURROW) 
ROCK/SOIL 21 84% 

ROCK/ROCK 1 4% 
CALICHE CAVE 1 4% 
DIRT BURROW 2 8 

TOTAL 25 100% 

Two of the three longest movements were made by adult males 83 and 155; the second longest, 
however, was made by adult female 78. Of the two immature tortoises encountered, neither was 
seen more than once. 

Data from the Maricopa plot, and other Sonoran plots, show that while tortoises are fairly 
indifferent to distance and complex terrain, rainfall reduction may influence their movements as 
much as it does other aspects of their lives. 

5.11 BURROW PREFERENCES 

Thirteen burrows were marked with pre-stamped aluminum tags during the 2000 survey, the first 
year this was done; another dozen were added this year, for a total of 25 (Appendices 4.3.3 and 
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9.3). Burrow 1, identified much earlier, was found to be east of the 2000 plot boundary by 22 
:r:neters, but included regardless. 

Nost of the burrows incorporate a rock roof over a soil floor, similar to other Sonoran plots. 
Deliberate excavations have enlarged most of the burrows, initially, perhaps, by exploiting small 
pre-existing overhangs that abound on the plot. The popularity of shelters utilized by tortoises 
on the Maricopa plot may be largely determined by insulative value, generally a function of 
shelter length, but also of substrate. 

A closely related observation was that the insulative value of a burrow easily trumps a less
desirable feature, like entrance aspect. Burrow 7, the third longest on the plot at 2500 mm, is 
situated in a massive granitic outcropping. While two tortoises resided there at the same time in 
2000, four were there this year, for many weeks. Burrow 17, more than four meters in length and 
roofed by a monolith the size of a small house harbored at least one tortoise, also for several 
weeks. Both of these burrows are among the few that feature burrow mouths exposed to direct 
sun for significant portions of the day, but are clearly valuable shelter resources in spite of their 
entrance aspect. Indeed, the burrow 17 resident was able to elude capture entirely by retreating 
to parts of the shelter that could not even be seen. 

Twenty-one of the 25 burrows (84%) had rock tops and soil floors (Table 48). Two were 
excavated in soil washbanks, and there was one each of two other burrow types: a rock cave 
with a rock floor, and a caliche cave. 

Table 49. Aspects of numbered burrows and slopes used in 2005 (first year 
burrows were numbered) on or near the Maricopa Mountains study plot, 
Maricopa Co., Arizona; fall, 2005. 

ASPECT ASPECT OF ASPECT OF SLOPE 
DIRECTION BURROW MOUTH 

FREQUENC REL. FREQ. FREQUENC REL. FREQ. 
y y 

NORTH 7 28% 7 28% 
NORTHEAST 1 4% 4 16% 

EAST 2 8% 1 4% 
SOUTHEAST 1 4% 

SOUTH 1 4% 
SOUTHWES 

T 
WEST 3 12% 2 8% 

NORTHWES 11 44% 10 40% 
T 

TOTALS 25 100% 25 100% 

In general, burrows opened in the same direction as the slope aspect. The mouths of 19 burrows 
bad an aspect from northwest to northeast; 21 of the 25 burrows now numbered were on 
northwest-to-northeast slopes, typical of Sonoran plots (Table 49). There was a strong tendency 
for both the marked burrows and many other probable coversites to be tucked under large 
boulders with a northern aspect. Many of these burrows and possible coversites were located 
when field workers sought a large boulder for a bit of shade. 
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5.12 BEHAVIOR 

5.12.1 FOODS AND FEEDING OBSERVATIONS 

Fragment analysis and micro-histological techniques were used to identify plant species in 
tortoise scat found on the plot during previous work (Wirt and Holm 1997). Annual species that 
tortoises were shown to feed on included Eucrypta chrysanthemifolia, Lepidium lasiocarpum 
(peppergrass), Plantago ovata (plantain), Bromus madritensis (red brome), and Boerhavia 
intermedia (spiderling). Perennial species that were also found in the analyzed scat included 
janusia, foothill palo verde, Sphaeralcea ambigua (globe mallow), Eriogonum fasciculatum 
(California buckwheat), Adenophyllum porophylloides, ironwood, and Ditaxis lanceolata (lance
leaved ditaxis). Wirt and Holm (pers. comm., 2000) also stated that their results "suggest that 
the relative contribution of perennials to the diet of Maricopa tortoises was relatively high" 
compared to analysis of tortoise scats from the Picacho and Mazatzal Mountains. 

Feeding tortoises were not observed during any part of the 2005 Maricopa survey. Vegetation 
stains on the beak, reasonably considered to be evidence of recent feeding, were seen on only 
one occasion (adult male 83 on 14 August). Two other tortoises had some dried dirt on their 
beaks. The 2000 survey reported one observation of a tortoise feeding, and several more had 
green stains on their beaks, despite an apparent lack of summer annuals during the same period. 
Summer annual vegetation appeared to be essentially nonexistent during the 2005 survey, as 
well. 

5.12.2 ACTIVITY PATTERNS 

During the 2005 survey, 16 of 45 encounters (35.5%) involved active tortoises. Ten of the 
sixteen involved tortoises that were walking, and four more were found basking early in the 
morning as the sun was rising. Most tortoises (31 of 45, or 68.9%) were resting in or near their 
burrows when first observed. 

5.12.3 SOCIAL INTERACTIONS 

Observed social interactions among the Maricopa plot tortoises during the 2005 survey were 
rare. The great majority of tortoise encounters were made of animals in burrows, where social 
interactions are necessarily limited. The 2005 survey was more notable for how few interactions 
were observed: there was neither mating nor combat. 

As noted above, tortoises 113, 130, 144, and 145 were observed together in burrow 7 several 
times. Adult female 113 was the only female of the four. The only interactions observed were 
some minor readjustments of position inside the burrow. Adult female 72 and male 82 were 
observed together twice in burrows 15 and 19. Adult female 17 was the sole resident of burrow 
14 for several weeks. Then adult male 128 was found in the burrow, after which 17 was not seen 
agam. 

5.13 CONCLUSIONS 

The desert tortoise population at the Maricopa Mountains study plot appears to be stable at its 
current low abundance. Few carcasses were found in 2005, and tortoise numbers were 
comparable among the 2005, 2000 and 1990 surveys, indicating that the dramatic die-off has 
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ended. There appears to be a stable cohort of adult tortoises and some evidence that 
reproduction is occurring. We know that in the recent past this area supported a much larger 
desert tortoise population and there are no reasons apparent at this time why the population will 
aot recover. 

The cause of the die-off of the 1980's was never defmitively established. Extended drought, an 
unidentified disease or a combination of the two are the standard explanations. While many of 
tb.e carcasses collected in 1987 and 1990 had cutaneous dyskeratosis, and a relatively high 
number had bone abnormalities, a high percentage of animals examined during the 2005 survey 
also had shell lesions. The Maricopa plot is also at the same longitude as the Chuckwalla Bench 
study plot in California, approximately 125 miles west. The Chuckwalla Bench also underwent 
a severe die-off in the mid-1980's. Tortoises on both plots had a high incidence of bone and 
scute abnormalities. The rates of cutaneous dyskeratosis were high at both plots. 

The relative scarcity of rainfall on the plot in 2005 was doubtless responsible for the paucity of 
t<>rtoise movements, social interactions, feeding, and the like. There was no greater incidence of 
disease or obvious debility noted in 2005, but the precipitation was less than half that of2000. 

5.14 PROBLEMS 

In order to avoid having more than one tortoise marked with the same number, three tortoises 
(alive when last encountered) should have their number-markings changed if they are 
encountered in the future. In the Master List (Appendix 7.3) these tortoises have an asterisk 
after their number. 

Two tortoises have been notched 21. The first, a 257 mm female, was found in Section 18 
during the 1987 survey. Her shell was found in 1994, the same year another female was marked 
21 in the Espanto Mountain area. When last seen, in 1995, her MCL was 266 mm; her number 
in the Master list has been changed to 221 *. If this tortoise is re-located it should be re-marked 
as 221. 

Carcass 193, collected on August 15, 2005 smelled when it was collected and brought back to 
camp. It was placed in an ironwood tree to dry. Unfortunately a scavenger got to it and hauled it 
away. Although considerable time was spent looking for it, it was not found, thus it cannot be 
added to the collection. 

Also in the Espanto Mountain area, in 1993, a male tortoise with an MCL of 241 mm was 
marked 99. In 2000, a juvenile tortoise (63 mm MCL) was also marked 99. In the master list the 
number of that juvenile has been changed to 199*. If this tortoise is encountered in the future it 
should also be re-notched 199. 

In 2005 a male tortoise with an MCL of 272 was found walking in section 18. He bore two very 
close file notches on left marginal 1 and no other markings. The two file notches were similar in 
appearance to someone beginning to make a notch and having the file skip. While there is no 
record of a tortoise I 0 in the master data list or in any of the databases, he was entered into the 
database as tortoise 10. Other fieldworkers checking additional records have yet to resolve this 
issue. 

After completion of the 2005 survey, 124 tortoises have been marked in the vicinity of the plot, 
and are shown in the Maricopa Live Tortoise Master List (Appendix 7.3). Of those 124 
individuals, 84 have been encountered at least once on the study plot. Encounters with another 
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seven have been off the northwest comer of the plot. A group of27 tortoises entered in the Live 
Tortoise Data Base were captured in the Espanto Mountain area during a climatic and 
reproduction study (Wirt and Holm 1997). The Espanto Mountain area lies about six miles east
northeast of the study plot. In addition to all these, another tortoise (adult male 101) was 
encountered and marked about six miles south-southeast of the plot. 

Although these tortoises were marked considerable distances from the study plot, we feel that 
there are important reasons to include them in the Live Tortoise Master List. One is that 
although there is little documented evidence of Sonoran tortoises moving between mountain 
range~, they are undoubtedly capable of doing so. Having all of the capture data (at least CT -1 
data) available in the field may aid in documenting such tortoise movements observed in future 
work. Another reason, less interesting but highly practical, is to avoid the situation encountered 
during the 2000 survey, when fieldworkers realized that they lacked any information about 
marked tortoises seen on and about the plot. 

Several non-60 day survey tortoise projects on the Maricopa Mountains plot and in the vicinity 
have resulted in numbering problems with both live tortoises and carcasses. Paul Frank and 
Betsy Wirt invested a great deal of time during the 2000 survey preparation to reorganize the 
Carcass Master List (Appendix 8.3). Prior to the 2000 survey, Betsy Wirt had maintained a data 
base of all carcasses found during the various projects in the Maricopa Mountains area, in 
addition to other work she had done in the region, totaling almost 300 sets of remains. All of the 
Maricopa Mountains region carcasses were entered and renumbered in the Maricopa Carcass 
Data Base; those from outside the region were removed. 

The Carcass Data Base now contains approximately 190 sets of remains (some sets may be 
different parts from the same animal). This includes 146 carcasses that have been collected from 
the study plot, and 46 carcasses collected off the plot but from the region. Some of the carcasses 
now have had as many as three different identifying numbers. A system for cross referencing 
those numbers should be established. 

Several of the non 60 day survey projects involved radio tracking of tortoises and a majority of 
those captures are not included in Maricopa Mountains Live Tortoise Master List 1987 to 2005 
(Appendix 7.3). We attempted to include all initial encounters. 

Information was included in this report that originated from several of the non-60 day survey 
projects in the vicinity of the study plot. Some of the information does not conform to the usual 
numerical data found under the Section (SECT) or Grid Cell headings for the Maricopa 
Mountains Desert Tortoise Study Plot Master List (Appendix 7.3) and the Maricopa Mountains 
Desert Tortoise Study Plot Carcass List (Appendix 8.3). These data are shown as either short 
words or abbreviations: the meanings of which are shown below. 

ESP: The capture or carcass location was known to have been from the Espanto 
Mountain area. 

esp: The capture or carcass location was thought to have been from the Espanto 
Mountain area. 

ON: The capture or carcass location was known to have been from an unknown 
location inside the study plot. 
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on: The capture or carcass location was thought to have been from an unknown 
location inside the study plot. 

OFF: The capture or carcass location was known to have been from an unknown 
location outside the study plot. 

off: The capture or carcass location was thought to have been from an unknown 
location outside the study plot. 

UNK.: The capture or carcass location was in an unknown Section. 
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Figures referenced in Western Watersheds Project's comments on the DRMPIDEIS. 

- ... 

,. 

Figure 1. Livestock grazing on the Big Horn allotment, Sonoran Desert National Monument. This is just one of 
many, many livestock carcasses observed on the monument during numerous visits. 

- ~ ~ ' 
Figure 2. Understory of ironwood tree along xeroriparian wash on Beloat allotment. Effects of livestock grazing on 
the understory vegetation are not quantified in the LHE; impacts like this have profound effect on the leguminous 

trees function as "nurse plants." 
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Figure 3. Xeroriparian wash on Beloat allotment. Note the erosion and lack of bank-stabilizing vegetation. 

Figure 4. Degraded xeroriparian area on the Beloat allotment. Uplands are visibly overutilizated. 
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Figure 5. Erosion in xeroriparian area on the Beloat allotment. This downcutting is the beginning of erosive 
c:onditions like those observed in the Vekol Valley, where erosion has compromised an entire vegetation community. 

Figure 6. Livestock trailing on the SDNM, as seen from the air. The extent of these impacts was never quantified by 
the BLM in the DRMPIDEIS. (Note: Color and contrast adjusted from original photo to show better detail of 

livestock trails.) The extent of this trailing is not quantified in the DRMPIDEIS but is obvious over broad areas in 
aerial observation. 
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F igure 7. Intensive livestock impacts at a water development on the Beloat allotment. These impacts extend out from 
the water development for at least 1A mile. There is no standing palatable vegetation . 

. ~ 

-· • ,_ l:., -
Figure 8. Livestock impacts to understory xeroriparian wash vegetation on the Bighorn allotment. What was once 

probably a lush xeroriparian area now appears as a dirt depression. 




