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Executive Summary

The purpose of this project was to ascertain scientific opinion concerning research
priorities for southern Nevada. The project consisted of two workshops and two periods of
“homework”, and in both instances federal land management agency representatives and
scientists found a lot of common ground, found it easy to talk to one another and each
showed genuine respect for the other. In both workshops there was an atmosphere of
willingness by the scientists to understand the agencies problems, constraints and needs, in
order to offer useful suggestions about future research priorities.

Four of the southern Nevada federal land-management agencies - the Bureau of Land
Management (BLM), the National Park Service (NPS) the U.S. Fish and Wildlife Service
(USFWS) and the U.S. Forest Service (USFS) — worked with the Desert Research Institute
(DRI) to organize the workshops. Questions, issues and concerns raised by these four
agencies (the partner agencies) were the focus of the first workshop, held in May, 2006. The
questions were provided to participating scientists as homework prior to the workshop; were
the topics for discussion at the workshop between agency representatives and the scientists’
panel; and provided the context for the scientists’ first report concerning research needs for
southern Nevada. This report was pre-circulated to most participants for the August
workshop (all those who pre-registered, approximately 90%) and provided them with
background and information on what was considered important by agencies, rather than what
issues scientists would like to address (which therefore would become “important”). Thus
informed, the participants in August were able to accomplish a large amount of work in a
relatively short time (two days), and to stay focused, so that the end result met agency and
managers’ needs.

The second workshop in the series, “Research Needs for the 21% Century” was held at
the DRI in Las Vegas on August 15-16, 2006 and was attended by almost 90 scientists, and
state, federal and local agency employees. Participants were generally satisfied with the
workshop, which was divided between Breakout Group sessions and a group interactive
polling exercise.

Environmental and societal context was provided by introductory presentations from
the Southern Nevada Agency Partnership (SNAP) Board, and the partner agencies which had
been actively involved in working with DRI to design and implement the workshop process.
Results of the first workshop “Research Needs for Southern Nevada” were presented by two
of the scientists who had been involved, and provided a summary of the agency questions,
issues and concerns that were the driving forces for discussion of research priorities in
Breakout Groups.

On the second morning of the workshop, Breakout Group leaders (the scientists who
had been involved in this project since May) presented their group’s top three research
topics. The SNAP Science and Research Team and DRI had requested that only scientist
participants in Breakout Groups take part in the “voting” to determine the groups’ top three
topics. One group (Humans and desert ecosystems) did not comply with this request because
the Breakout Group leader was the only scientist in the group. The Cultural resources group
conducted two voting sessions, one for scientists only — the results of which were presented



and carried forward into the polling process. In addition, the topics selected when everyone
in that group voted are presented in the group’s summary report, a part of this report.

The 30 topics presented by the Breakout Group leaders were ranked in importance by
all workshop participants using an interactive keypad technology, and the following topics
were selected as the three highest research priorities for southern Nevada:

e Integrated water-ecology model
e Alternative futures
e Ecological effect of invaders

The wording of the research topics' short titles, which was used for the polling,
played a part in how the topic was ranked. Therefore, it may be that the overall priorities
reflect the related issues and concepts behind the title, rather than specific elements of any
suggested research. One strength of the Breakout Groups’ selection process was that it tended
to favor multi-disciplinary topics that integrate a large number of issues and concerns. As a
result, some of the more specific lower ranked topics are also represented in those with
higher ranking, although they are not explicitly stated in the topic description.

Each keypad used in the polling process was coded to reflect the professional activity
of the participant, allowing identification of the desired scientific opinion. It is acknowledged
that the voting audience contained a higher number of natural resource managers and
scientists relative to those from cultural resource disciplines, which may have contributed to
the low ranking for many of the social and archaeological topics. This was the subject of
considerable discussion among participants following the polling. Realistically there is a
considerable opportunity for collaborative work between "environmental,” "social,” and
"cultural” scientists, with several examples outlined during the discussion. Such collaboration
would add greatly to many projects. Many long held opinions on this subject were expressed
during the workshop discussion sessions. Integrating the groups to maximize positive results
from research topics is one of the challenges faced by both scientists and managers in
southern Nevada.

Communication among agencies and between agencies and scientists is also a
challenge, but will greatly facilitate the “out of the box” thinking and operating that will be
required to effectively address the most urgent research needs in southern Nevada, and
develop an interagency science and research strategy. The scientists who attended the August
workshop were all enthusiastic about the prospect of helping the agencies with issues and
problems, and most of them said that they would continue to help if called upon to do so. If
scientists and agency personnel develop strong partnerships that transcend traditional
boundaries of operation, we will increase our awareness of interfaces and connections (for
example, between agency lands and the urban environment), which will ultimately lead to
more effective land management.
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Background to the Two-workshop Process

In late 2005, under Assistance Agreement number FAA010017 (GBCESU)
“Ecological Health Assessment in Southern Nevada”, the Desert Research Institute was
tasked with conducting “...workshops and meetings with stakeholders engaged in science
and research activities benefiting resource management of public lands in southern Nevada.
The objective of these workshops and meetings is to gain insights and opinions from the
scientific community on the current status and needs for science research and monitoring in
southern Nevada.” The results from these workshops and meetings were intended to
“...provide information needed for a larger effort to develop a comprehensive interagency
science and research strategy.”

Accordingly, and working with the four southern Nevada federal land-management
agencies - the BLM, NPS, USFWS and USFS - (the partner agencies), DRI began a series of
meetings with the Southern Nevada Agency Partnership (SNAP) Science and Research Team
(S&RT) in early 2006, to design and implement a process for conducting workshops
specifically to address agency needs, in the bigger picture context of the Mojave Desert
ecosystem. Initially, the SR&T identified thirteen disciplines and themes under which issues
and questions related to resource management could be addressed, and a number of scientists
were selected and invited to participate in the workshop process throughout 2006, as a panel
of experts. In consideration of the forthcoming science and research strategy, agency needs
and concerns, and the Assistance Agreement, the S&RT and DRI developed a process which
resulted in two workshops conducted by scientists (including the panel of experts), and
attended by both scientists and agency resource specialists and managers.

Introduction

Although different in approach and style, the partner agencies raised a significant
number of shared issues during the May workshop. A lack of information in the form of
baseline data was consistently referred to, as was the need to operate at species-level scales.
Perhaps the most forcefully stated issues concern the increase in human population in the
region which causes pressure on the resources and concomitant increase in demands upon
agency personnel; and the necessity of meeting federal mandates that to some extent fosters a
“reactionary” approach to the exclusion of innovation and research. The level to which
agency activity is focused and driven by threatened and endangered species caused comment
and concern among the experts, and the change in effort on agency-specific biological
research resulting from the formation of the BRD in 1996 was also noted.

During the first day of the May workshop, the panel of 13 scientists met with resource
specialists from each of the four federal partner agencies in turn to discuss the questions and
concerns, which had been summarized in a pre-circulated document — Appendix 1 of this
document. The panel of scientists spent the second day of the workshop reviewing agency
issues and concerns in the context of current knowledge and agency needs.

Results of this workshop (Appendix 2) were presented as a report under research
themes, and included a synopsis of the agency questions and concerns, a summary of the
most current research and knowledge and new pertinent research for each theme. It also
included a list of suggested priority research areas for the agencies — a total of 57, and



bibliographies under theme headings. The individual sections of this report were written by
the panel of scientists, and the document was compiled by DRI.

Taking the results of the May workshop as its starting point, and informed by the pre-
circulated May report, the August workshop participants were charged with generating a
prioritized list of research needs for southern Nevada, together with lists of stressors and gaps
in knowledge. These objectives were agreed between the S&RT and DRI as part of the
approach toward meeting overall goals.

The August workshop “Research Needs for the 21% Century” built on the May
workshop (“Research Needs for Southern Nevada™), for which federal partner personnel
were asked to supply lists of their research and monitoring questions, and the research-related
issues that were of most concern to their staff. In this context, “research” was defined as “the
collecting of information” with an aim of “discovery and interpretation of facts, revision of
accepted theories, and/or practical application of such new or revised theories” (www.m-
w.com). It also included inventory and long-term monitoring, and might relate to one, or
multiple, species and communities. Questions related to policy and policy decisions were not
included.

Final Report Components

This Final Report provides the best available consensus on what scientists believe to
be appropriate for research priorities related to conditions in southern Nevada, and includes
five Appendices:

e Federal partner agency questions, issues and concerns provided for the May
workshop — Appendix 1.

e A report of the May workshop written by the panel of scientific experts — Appendix 2.
e The Breakout Group leaders’ summaries of the August workshop - Appendix 3.
e The Breakout Group Leader’s August Power Point presentations — Appendix 4.

e The report on the polling process conducted during the August workshop, prepared
by Strategic Initiatives for The Mary Orton Company — Appendix 5.

Although attaining all the research goals discussed and prioritized at the August
workshop is not immediately likely, they are agreed on by both agency representatives and
scientists, and many could be uniquely structured to solve important real world problems that
the agencies must face now, and increasingly as the 21% century progresses. This report
represents opinions regarding research and research-related activities, and is not a list of
action items for federal land managers to accomplish. It is recognized that decisions on
implementation of future research projects do not rest with any of the personnel who made
recommendations at either the May or August workshop.

The Breakout Groups

Although there were originally 13 disciplines and themes selected by the S&RT and
DRI, ten topics were identified as important during discussions among agency
representatives and the experts during the May workshop. Agencies requested the inclusion
of Air Quality as a discipline for May, but it was not included in August as local agencies are
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not involved and managers therefore decided to eliminate it. The ten topics were each
addressed by a Breakout Group at the August workshop and were led by the scientists who
participated in May, as follows:

e Humans and desert ecosystems” — Mark Brunson, Utah State University

e Inventory, monitoring and indicators — Jeff Herrick, US Department of Agriculture —
Agricultural Research Service

e Fire — Matt Brooks, US Geological Survey
e Invasive species — Stan Smith, University of Nevada - Las Vegas

e Water — Frank D’ Agnese, Earth Knowledge Inc. and Don Sada, Desert Research
Institute

e Geomorphology, geology and soils — Vic Baker, University of Arizona

e Landscape dynamics — Jim McMahon, Utah State University

e Cultural resources — Rick Ahlstrom, HRA Inc.

e Restoration — Kent Ostler, Bechtel Nevada and Dick Toth, Utah State University

e Species conservation and biodiversity - Brett Riddle, University of Nevada - Las
Vegas

Summaries of the Breakout Groups’ discussions and conclusions are attached as
Appendix 3. A total of 88 participants were somewhat evenly distributed among the Breakout
Groups (BGs), although the Cultural resources group, at 13, was the largest. Participants
self-selected the BG which they wanted to join, and the four partner agencies were
encouraged to send as many staff as possible to the workshop. Each group leader was
assisted by a facilitator, who had received training on taking notes and eliciting responses
during discussion. The groups consisted of a mixture of scientists and agency personnel, and
for all except Species conservation and biodiversity (which was a new theme added in July),
research questions from the May workshop were the starting point for discussion of stressors
and gaps in scientific knowledge.

A preliminary list of potential stressors on federal partner agency lands, identified by
the Lake Mead NRA and the USFS, was supplied to the groups to initiate discussion — the
following list is a condensed version of that:

e Burro and horse impacts

e (Cattle grazing and impacts

e Invasion of exotic plants

e Impact of subsidized and parasitic species

e Pesticides and herbicides, poisoning and trapping

e lllegal off road vehicle use

" The designations for each Breakout Group (e.g., Humans and desert ecosystems, Fire, Water, etc.) are used
throughout this report for clarity and emphasis.



e Wildfire

e Drought

e Water use and quantity associated with growth of region

e Water Quality; springs, surface water, lakes

e Change to riparian and spring habitats, impacts of decreases in flow

e Soil Disturbances (other than cattle, burro, vehicle, e.g. construction, visitor uses, past
mining impacts)

e Non-native animals (other than cattle, burros; crayfish, bullfrogs, Africanized bees)
e Regional air quality — haze, nitrogen deposition, dust deposition

e Visitor Uses: trails, desert soils disturbances

e Habitat Fragmentation — Highways (e.g., US Hwy 93), park roads

e Urbanization adjacent to boundary

e Impact of development on habitat and wildlife

e Recreation — habitat loss and degradation, wildlife mortality

e Highways, roads and trails

In discussion, seven of the groups decided that climate and climate change were the
most important stressors for southern Nevada (Table 1) followed by
urbanization/development, invasive plants/exotic species and altered water regimes/budget.
Most groups produced their own, topic-specific, list of stressors although the Inventory,
monitoring and indicators group discussed the list provided by the NPS and USFS and
decided they had nothing to add. Input from the other nine groups is shown in Table 1.

Gaps in knowledge were also discussed in most groups as a precursor to prioritizing
research needs, and the results are shown in Table 2. The Restoration group did not discuss
this subject, so the two group leads were each asked to supply some material for the table in
this report. Similarly, the Fire and Geology, geomorphology and soils BG summaries did not
include anything on gaps, but the BG leads in each case were able to supply notes from their
groups’ deliberations. The format of responses to this item vary slightly, the information
from this table was taken directly from the BG summaries in Appendix 3 (or was provided by
the leads as mentioned) and has not been edited.



Table 1. Additional stressors discussed during Breakout Groups.

Stressor

Invasive Species

ater

Breakout Group/Theme

Species Conservation
and Biodiversity

Humans and Desert

Ecosystems

Geomorphology and

Soils

Landscape Dynamics

Cultural Resources

Climate and climate change

Urbanization/development —
wildland-urban interface
Altered water regimes/budget

Invasive plant species - exotic species
Precipitation variability - cycles/trends

Humans on the landscape (increase, use
of natural resources)
Landscape fragmentation

Fire
Land use, land use change, land

ownership change
Habitat modification - change in dynamics

Nitrogen despositon

Livestock, wild horses, burros
(public perception, overgrazing)
Road proliferation

Recreation - increase and change

Social and demographic change,
cultural attitudes

Agency policies - lack of capacity for
rapid response

Illegal dumping - and collecting of
cultural resources

Contamination

ORYV use (especially illegal)
Landscape, aquarium and pet industries
Disease and parasite vectors
Subsidence

Decrease in soil quality/productivity
Surface disturbance - loss of crusts
Reservoir drawdowns

Lack of healthy ecosystems

Loss of pollinators

Lack of understanding of
ecosystem processes
Difficulty of cooperation between agencies

Top-down decisions - political agendas

Land managers' lack of understanding
of cultural resources
Increasing use fees
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Table 2. Gaps in knowledge identified during Breakout Group discussions.

Item Description
Fire Science The general lack of fire science studies in the Mojave Desert leads to the conclusion
Studies that virtually all potential fire research topics should be listed as information gaps,

which is not particularly useful when deciding what the research priorities should be.
What is more useful is the addition of the element of urgency to each of these
information gap topics. This is basically what led us to the prioritized research topics
listed in our report. The basic logic for the order that these topics were place in is as
follows.

Fire effects is the highest priority information gap that needs to be filled. An
understanding of effects of fire, both negative and potentially positive, needs to be
established before fire management plans can be developed. Although there is general
consensus that fire has mostly negative effects at lower to middle elevations in the
Mojave Desert (e.g. creosotebush through blackbrush), the details of these negative
effects (especially the magnitude of impact on soil seedbanks) need to be known to
develop effective management responses. Also, fire at higher elevations (e.g. PJ,
interior chaparral, ponderosa pine forests) may have very different effects and
dynamics, many of which may be considered positive in helping address land
management goals. This information gap can most likely be addressed by research
funded by the interagency Joint Fire Science Program, National Science Foundation,
USDA, or local sources such as the Southern Nevada Public Lands Management Act.

The design and evaluation of post-fire management treatments is the next information
gap priority. Once fire effects are understood well, then management responses to
mitigate known negative effects can be developed and evaluated. Current federal land
management policy calls mostly for standard responses which are applied broadly
across the western United States (e.g. seeding) with little understanding of the impact
that the types of species and their application rates, methods, and timings will have on
mitigating the negative effects of fire. This gap should be addressed by sufficient
funding of the monitoring phases of emergency stabilization, rehabilitation, and
restoration projects.

Fire trends, past, current, and future are important to know for planning current and
future management responses. As mentioned above, effects of fire may vary based on
elevation, but these relationships may change with regional changes in climatic
regimes. Also, the current spatial and temporal variation of fire across the landscape
needs to be placed in a historical context to fully evaluate its implications for land
management. This information would appropriately be funded by more traditional
sources of research funding, and local sources, such as those listed above for fire
effects.

Fire suppression and fuels management treatments are basically designed to minimize
the need for post-fire management intervention. | accordance with agency policies
regarding effectiveness monitoring, the evaluation of these treatments should be
supported by project funds directed at monitoring.

Finally, the topic of human interactions with fire places fire management in the
braoder context of land management and that that this implies. This research priority
recognizes that no aspect of land management should be addressed individually
without accounting for other influences that may be considered external to the
traditional management approach (e.g. the interactions of recreation considerations
with fire management).




Table 2. Gaps in knowledge identified during Breakout Group discussions (continued).

Item Description
. . 1. What biological attributes make good invaders?
Invasive Species 2. Does the genetic structure of invading populations differ from native species?
(posed as 3. What is the relationship between disturbance and invasion success?
unans_wered 4. What community/ecosystem attributes are resistant to invasion?
questions for 5. What key biotic interactions (e.g. competition, predator/parasite release, etc.) allow
?0“”16”‘ Ne\_/ada invasives to be successful?
invasive species) 6. What are the effects of species invasions on community structure?
7. What are the effects of species invasions on ecosystem function?
8. What are the effects of management on invaded systems?
9. How do we characterize “invasiveness” of ecosystems?

10. What are the tools and techniques available for invasive species management?
11. How do we create an early detection and risk management system?

Water - Research
Necessary to
Address Gaps in
Knowledge

Groundwater Systems

Develop and test an ecological systems conceptual model that integrates
groundwater modeling, spring ecology, and human dimensions to enable
interdisciplinary assessments of groundwater use and value.

Improve understanding of the geologic framework of aquifers to better quantify
water budgets (e.g., aquifer recharge and discharge rates), flow patterns, and
geochemistry.

Improve methods to quantify parameter uncertainty and propagate this through
models that are produced.

Develop methods to scale up from nested, local-scale groundwater models to
regional-scale flow system models.

Improve methods to characterize aquifers and construct groundwater models that
more accurately predict their response to human use.

Springs and Riparian

Improve knowledge of spring ecology by quantifying biotic and abiotic factors
affecting the abundance and distribution of species and the structure of aquatic and
riparian communities.

Use ecological information to assess the response of spring-fed aquatic and
riparian systems to incremental changes in use (ergo decreased spring discharge,
non-native ungulate use, recreation, etc.).

Develop integrated models that incorporate ecology, groundwater hydrology, and
human factors to enhance decision making capabilities for sustainable groundwater
use.

Inventory the biotic and abiotic characteristics of springs.

Determine and evaluate indicator species and conduct ecological studied to define
spring system biological integrity.

Conduct studies to understand of groundwater/surface water interactions and
relationships between biological and hydrological characteristics of springs.
Determine ‘reference conditions’ for springs in relation to factors such as
topographic setting and hydrology.

Determine effective restoration techniques and identify characteristics of seral
stages of biological change expected after restoration is initiated.

Conduct studies to understand the anthropogenic history of human interactions
with springs.




Table 2. Gaps in knowledge identified during Breakout Group discussions (continued).

Iltem

Description

Restoration

1. Spatial history of urbanization: 5-year increments

2. Demographic changes in human populations.

3. Major land use drivers (residential, recreation, grazing, etc.)

4. Inventory and scale of ecosystems degraded- local to regional.

5. Research in cause/effect relationships in the degradation of ecosystems.

6. There is no general synthesis of successful restoration techniques for the Mojave
Desert Ecosystem

7. There is tremendous variability among sites to be reclaimed and thus common
reclamation techniques are often not successful; need to identify key components
for successful restoration

8. Greater need to understand seed-soil-climate interfaces to understand germination
requirements and successful establishment.

9. Need to understand competition of exotics with natives during restoration effort.

10. Need to understand thresholds where plant communities can't recover naturally or
with assistance

Species
conservation and
biodiversity -
(listed in no
particular order)

Life histories

Habitat requirements

Species associations (e.g., plants/pollinators)
Metapopulation structure

Population genetics

Population dynamics

Current vs. historical distributions

Current vs. historical population connectivity

N~ wWNE

Humans and desert
ecosystems

Discussions took their starting point from the original list of knowledge gaps that had
been recommended for research after the May workshop, consisting of five topical
areas:

e Comprehensive study of recreation use patterns and visitor characteristics that
would identify likely locations of visitor use impacts; valuable, non-substitutable
recreation experiences; and visitor attributes useful for guiding visitor education
campaigns. “Recreation” was defined broadly to include a wide range of visitor
activities that typically occur during non-obligated time, including harvest of plant
materials for cultural, medicinal, or food purposes.

o Analysis of existing options for educational programs to identify those most
useful for reaching specific target audiences (e.g., rock climbers, OHV riders).

e Research on costs and benefits of visitor use limits, particularly in comparison to
costs/benefits of management that concentrates rather than restricts use.

e Examination of the underlying environmental values held by Clark County
residents with respect to southern Nevada desert ecosystems.

e Evaluation of alternate approaches to cross-boundary monitoring and planning
that could be effectively integrated across agencies and ownerships.

Geology,
geomorphology and
soils

Primarily: Consistent region-wide mapping at varying scales (from local high-
resolution to regional, lower resolution) of soils and associate geomorphic units.
Additionally, but not discussed in depth: Lack of knowledge of regional variations in
soil/ecological factors as they specifically affect soil variability on the landscape.
Lack of detailed knowledge of how soil function is impacted by both disturbance
and recovery processes.




Table 2. Gaps in knowledge identified during Breakout Group discussions (continued).

Item Description

We generally do not know much about any reciprocal effects “A” on “B” in nature.
L-andscape R h lly stud ffects of al hing, ignori iprocal
dynamics esearchers usually study one-way effects of almost anything, ignoring reciproca

effects.

We tend to consider trends or changes in ecological processes as being represented by
straight lines or smooth curves on a graph. In fact, thresholds (conditions where rapid
changes in a response variable over small changes in the value of a driver variable) are
likely common and important for management purposes. We do not know how to
predict these.

For many of the agencies involved in these discussions, there are good studies of the
natural history of species of concern, but little information at the community and
ecosystem level. This is caused by the need to spend time and energy, differentially,
on individual species of concern. This focus obviates some the important studies
necessary to meet larger land management goals.

One must be mindful of the limitations of alternative futures analyses. These analyses
are meant to provide a variety of different scenarios that can occur in response to some
sort of change in a system. The studies should also include the various potential
consequences of these scenarios. Ecologists and managers alike often forget that there
are considerations other than the ones based on good research and data collection that
guide final choices. This is where politics and human priorities, regardless of natural
system consequences, trump data. Plans for mitigation and/or restoration should be
developed for the consequences of various scenarios as a way to lessen the effects of
“bad” decisions.

While there are lots of data for the impacts of conspicuous landscape changes such as
building roads, fragmentation of natural communities, etc., there are few data on the
effect of the more subtle changes in landscape architecture.

For urbanization we have a good idea of the effects on the growing cities, e.g., heat
islands, but much less understanding of the influence of urbanization on surrounding
areas, e.g., urban areas as epicenters for the colonization of wildlands by non-native or
noxious species.

Cultural resources

e Information on the presence, nature, and condition of cultural-resource sites over
large areas of public land

o Detailed reconstructions of environmental conditions experienced by human
groups over the past 10,000 years

e Better tools for the time placement of the majority of archaeological sites that are
known from surface evidence alone

e Information on the effectiveness of procedures and tools for determining the
location and nature of buried archaeological deposits

e Conceptual and data-driven frameworks or models for describing and interpreting
spatial and temporal variability in human use of landscapes and landscape
elements

¢ Information on the effectiveness of steps taken to preserve and protect cultural
resources—education, signage, directing and restricting access, etc.

e A better understanding of the current land-use practices and concerns of American
Indian communities and of other “ethnically” defined groups; better information
on Traditional Cultural Properties important to these groups




Table 2. Gaps in knowledge identified during Breakout Group discussions (continued).

Item Description

o Indicators: there is inadequate information on relationships between indicators and
ecological processes/functions they are intended to represent, and how these
relationships vary across the landscape in southern Nevada.

e Inventory: biophysical and socioeconomic inventories are incomplete. These
inventories are required to design monitoring programs, and to interpret and apply
assessment and monitoring data to management.

o Implementation: there is insufficient knowledge of how to plan and implement
monitoring to support agency objectives. While much relevant information exists,
it has not been organized and interpreted so that it can be effectively applied.
Where science-based implementation guidance does exist, it is agency-specific,
making landscape-scale interpretations of the resulting data difficult or impossible.

Inventory,
monitoring and
indicators

Discussions on stressors and gaps in knowledge led to the development of a list of
research topics, and/or related issues (such as databases and GIS) which usually included a
revision of and expansion upon topics from the May workshop (which arose directly from
agency questions) as well as new topics (for specific information see individual BG
summaries included as part of this report as Appendix 3).

Using a mixture of discussion and self-adhesive dots (as a voting tool), each group
selected their three highest priority research, or related issues, topics. In the interest of
acquiring outside opinions by scientists on these issues, it was agreed among the S&RT
members and DRI that agency participants would not “vote” in the prioritization process
during the BGs. However, the only non-agency person in the Humans and desert ecosystems
group was the BG lead, so all participants in this group voted — with the caveat that they
consider science rather than policy and management. The Cultural resources group
conducted two voting sessions — results from the first of these (in which the scientists only
voted) became the group’s top three priorities and were carried forward into the polling
process. Results of their other session (in which everyone voted) are written up in their report
— see Appendix 3.

The selection of three priorities for each group resulted in an overall total of 30
topics, which were the subject of PowerPoint presentations on the second morning of the
workshop (see Appendix 4), and were then ranked by all participants using a facilitated
Decision Support Technology (DST) polling system (see Appendix 5).

The Polling Process

All participants participated equally in this process. By agreement among the S&RT
and DRI, everyone was pre-assigned to a polling group based on their professional
occupation and involvement in the overall workshop process. This resulted in a group of 12
“experts” which was the panel of scientists who had participated since May, met face to face
with agency representatives to hear their concerns, led the BGs, and had considerable
background understanding of the project. A second group consisted of “scientists” whose
title reflected their professional activities, and a third group comprised participants from the
state and federal agencies — “participants”. It was felt that this division would ensure that the
scientific opinion sought by the S&RT was obtained from the exercise.
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A very preliminary assessment of the DST graphics (“Polling Results” prepared by
Strategic Initiatives for The Mary Orton Company, Appendix 5) shows that in fact there was
a relatively close correspondence in polling between “expert”, “scientist” and “participant”
groups (Table 3). Topics for prioritization were generally quite broad, with the six issues

most highly ranked by all participants as follows — in order of priority:

e Integrated water-ecology model
e Alternative futures

e Ecological effects of invaders

e Restoration potential

o Fire effects

e Spring system biotic integrity

Table 3. Rank of top 30 topics presented for polling by occupation group.

Agency Groups
Shortened topic title Experts Scientists participants combined
Integrated water-ecology model 2 1 8 1
Alternative futures 1 3 5 1
Ecological effects of invaders 4 2 5 1
Restoration potential 6 6 1 4
Fire effects 7 5 2 4
Spring system biotic integrity 3 15 3 6
Mechanisms of invasion 7 4 5 6
Prioritize for conservation by filling information gaps 9 15 9 8
Biophysical and socioeconomic indicators 5 14 12 8
Visitor use patterns and characteristics 11 24 3 10
Urbanization effects 12 7 19 10
Threshold level of natural or artificial habitat 21 7 15 12
Fire trends, past current and future 24 9 9 12
Characterize/model groundwater systems 25 12 12 14
Management methods and effects 20 9 19 14
Soil-edaphic relationships 9 13 22 16
Landscape and climate change 12 9 24 16
Post-fire management 14 15 17 18
Fulfill information gaps necessary for conservation of 14 21 15 18
conservation of critical species of concern

Geologic, geomorphic and pedologic patterns 16 22 12 18
Treatment effectiveness 19 22 11 21
Complete inventories (terrestrial and aquatic) 16 20 22 22
Loss of soil function, recovery and indicators of soil 16 15 26 22
health

Plan and implement monitoring to support agency 26 19 19 24

objectives

Cultural resources historic context 22 26 17 25
Plant establishment techniques 22 25 28 26
Cultural resource inventory 29 27 25 27
Outreach programs analysis 27 28 29 28
Agency resource needs 28 29 29 29
Research methods 30 30 27 30
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It is important to note that the top three in this list of priorities identified by all
workshop participants (i.e., both scientists and managers) are identical to those selected by
scientists (see Table 3) and that Fire effects and Restoration potential are also both high on
everyone’s list.

Spring system biotic integrity was ranked considerably lower by the scientists group
than by the experts, and, conversely, threshold level of natural or artificial habitat was placed
lower by the experts. However, these are small differences in the overall process, and all
topics are potentially important.

Post-polling Discussions

The professional background of the participants resulted in an
ecological/environmental bias, in which social science issues featured as less of a concern,
with all three of the cultural resources group’s issues being placed low in the poll. The group
discussion following polling addressed participants’ inherent tendency to “vote” for issues
with which they were familiar. In general, the higher ranking issues were interdisciplinary
and the lower ones were theme-specific or with a narrower focus. A perceived lack of
cooperation and understanding between cultural resource specialists who generally had a
strong regulatory focus, and the broader environmental community was commented upon,
which generated discussion of potential collaborative studies, such as past human adaptation
to climate change, and the role of humans in the northward migration of mesquite.

The wording of the brief topic titles (which were used for polling) undoubtedly
played some role in how the topics “scored” — for example, the second of the Cultural
resources topics appeared as “cultural resources inventory” which sounds as though it would
probably be strongly theme/discipline-oriented. However, the topic is broader than it appears,
and relates to the history of human occupation and land use — which has multidisciplinary
components and shows potential for collaborative research involving archaeologists together
with other disciplines. Similarly, the second Water topic “spring system biotic integrity” calls
for current, historic and prehistoric condition assessments — which would utilize
archaeological research, and potentially involve archaeologists. Visitor use patterns and
characteristics was ranked low by scientists but third overall by agency participants. This
topic was one selected by the Humans and desert ecosystems group, which only included one
scientist and underscores the fact that the make up of the group affected the prioritization
process. It also serves as an example of the differences in perception of “importance”
between scientists and agency personnel — what scientists consider important isn’t
necessarily what the agencies actually need information about.

Additional discussion, following polling, involved the group’s comfort level with
“small scale” as scientists and managers. This tends to inhibit our thinking at the expense of
landscape related issues and contexts, and therefore also our collaborative and
multidisciplinary strategies. Similar inhibitions may relate to the concept of time, but are less
strongly expressed. However, there was discussion as to whether we should have approached
the workshop exercises from discrete short-term and long-term perspectives. Discussion also
addressed how we overcome our inertia — breaking traditions of collecting data the same way
and working with the same people. Perhaps we need to develop new teams and change the
way we ask questions. Interfaces and connections — between agency lands and the urban
environment, between archaeologists and ecologists, between events such as fire and the

12



cause of these events - are important issues and concerns for our changing society. If
scientists and agency personnel develop strong partnerships that transcend traditional
boundaries of operation, we will increase our awareness of interfaces and connections, which
will ultimately lead to more effective land management.

Similarities and Overlap among the Top 30 Topics

The 30 research topics and related issues discussed in this section consist of the most
critical three from each of the 10 BGs. All topics suggested by the BGs were evaluated, by
their group, on the following two questions as well as any additional theme-specific criteria
developed by the individual groups (see Appendix 3):

e Does the topic address more than one agency, region, discipline, topic, or issue; or
cross landscape boundary scales (ecotones, political boundaries, agency
jurisdictions)?

e Would addressing the topic have significance for long-term effective land
management?

A “yes” answer to these questions was considered to be greater justification for
selection of that topic as a BG priority than a “no” answer. The selection process was a
method for narrowing down the field and focusing scientists and agency participants’
thinking, in order to assist the scientists in making recommendations.

There are nine common threads that appear in topics/research issues put forward by
more than one BG, as follows:

e Processes (Invasive species, Species conservation and biodiversity, Geomorphology,
geology and soils, Landscape dynamics, Inventory, monitoring and indicators)

e Modeling (Water, Humans and desert ecosystems)
e Genetics (Invasive species, Species conservation and biodiversity)

e Retrospective analysis, long temporal frameworks (Fire, Water, Restoration, Cultural
resources)

e Alternative futures (Landscape dynamics, Inventory, monitoring and indicators)

e Indicator and rare species (Water, Restoration, Species conservation and biodiversity,
Cultural resources, Inventory, monitoring and indicators)

e System function (Invasive species, Restoration, Species conservation and
biodiversity)

e Effects of management (Fire, Invasive species, Restoration, Inventory, monitoring
and indicators)

e Education (Humans and desert ecosystems, Cultural resources)

One of the common threads, alternative futures, was unexpected. An alternative
futures analysis (scenario-based planning) uses both modeling and design techniques that
involve local stakeholder groups in decision-making. The spatially explicit futures models
address human-environment interactions through empirical representation of human-induced
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change across time. Past patterns and correlates of change are then used spatially to “project”
alternative future scenarios. Especially important to the future scenario modeling effort is
consideration of stakeholder priorities to indicate viable alternative land-use options, which
leads to the sharing of differing perceptions and views. Alternative futures analyses are
typically facilitated by outsiders, or persons not immediately involved in the region being
studied. They operate at local, landscape or regional scales, over a typical period of 20 to 50
years, involve both environmental and demographic data and are designed to specifically
address local issues and concerns - such as urban growth and development.

The term “retrospective analysis” is used by the editors of this report to describe a
group of strategies discussed, or proposed, by BGs and includes studies of fire histories, the
anthropogenic history of human interactions with springs, a synthesis of historical data for
restoration projects, and paleoenvironmental reconstructions. The research involved in
paleoenvironmental reconstructions, to use an example, may include climate, plant
associations and community boundaries, hydrology of springs and washes and alluvial
geology from the “environmental sciences” as well as packrat midden studies, tree-ring
analysis and anthropological research from the “cultural resources sciences”. The cultural
resource contribution to retrospective analysis for fire history, and for any project requiring a
long-term perspective on vegetation could therefore be considerable. Similarly, Cultural
resource inventory would provide indicator and rare species information of value to
researchers in other topic areas — for example, subsurface testing of archaeological sites for
section 106 or 110 compliance could provide charred seeds or other datable organic remains,
helping ecologists with paleoclimatic reconstruction. Buried archaeological sites with
preserved organic remains can provide one of the most accessible records of past vegetation
and animal communities. Prehistoric plant and animal remains provide important clues about
abundance and distribution of plant and animal communities, and even the charcoal
recovered from prehistoric fire hearths can give solid information about tree and woody
shrub species thousands of years ago.

Landscape scales and change were also perceived as critically important by Fire,
Water, Species conservation and biodiversity, Geomorphology, geology and soils, and
Landscape dynamics. During the May meeting, as well as the brief agency presentations in
August, there was a persistent acknowledgement by each of the agencies that a lack of
"approach™ or "decision-making process" accounted for a great deal of frustration and
fragmented research and analysis in the area of land management. The two most common
problems appeared to be a failure to put the issue being studied in a larger context of both the
bio-physical and political realms as well as a failure to integrate the various processes across
landscape scales (e.g. change in ground water levels, change in vegetation cover, change in
habitat, change in species, etc.). The Inventory, monitoring and indicators BG was the most
vociferous in its recommendations to coordinate and standardize agency requirements and
interactions, although this topic was also discussed by the Humans and desert ecosystems
group (see Table 4).

Scientific Opinion

Polling results from the experts (Breakout Group leaders) and scientists groups were
combined, in an effort to meet the goal of the workshop, which was to “...gain insights and
opinions from the scientific community on the current status and needs for science research
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and monitoring in southern Nevada.” Using the data presented in the graphs in Appendix 5
(Appendix C of that report) the number of scientists and experts (BG leaders) who ranked
each topic as highest priority was added to the number of scientists who ranked it second
highest priority. For example, four of these participants ranked “soil-edaphic relationships”
as the highest research priority and three as the second highest — for a total of seven. By
comparison, the “integrated water-ecology model” received 19 votes — and 21 votes if the
scientists and experts (BG leaders) who ranked it as the third highest priority are included.
Table 5 shows the scores for all topics. The full wording for all topic short titles is given in
the right hand column in Table 4, and the numbers in the central column in this table indicate
which ones were the top 10 priority topics identified by scientist participants.

The top three research topics identified by this group of scientists and BG leaders are
identical to those selected by all the workshop participants using the DST, but then scientific
opinion diverges. Urbanization effects was ranked 11" by all participants (Table 3) and
Threshold level of natural or artificial habitat was 12™. Prioritization for conservation by
filling information gaps and Visitor use patterns and characteristics were #s 8 and 10
respectively when all three groups of participants were combined, but the scientists ranked
them 15" and 24™ respectively — although the BG leaders who met with representatives from
the four partner agencies in May to discuss their questions, issues and concerns ranked them
somewhat higher (Table 3).

Top 10 topics selected by scientists Top 10 topics selected by all participants
1 Integrated water-ecology model 1 Integrated water-ecology model
2 Alternative futures 2 Alternative futures
3 Ecological effects of invaders 3 Ecological effects of invaders
4 Urbanization effects 4 Restoration potential
5  Mechanisms of invasion 5 Fire effects
6  Fire effects 6 Spring system biotic integrity
7  Restoration potential 7 Mechanisms of invasion
8  Biophysical and socioeconomic indicators 8  Prioritization for conservation by filling
information gaps
9  Spring system biotic integrity 9 Biophysical and socioeconomic indicators
10 Threshold level of natural or artificial habitat 10  Visitor use patterns and characteristics

In general, all these topics are broad and comprise several elements which might be
the subject of discrete studies, or for which some information is likely to exist already. Many
require operating at a landscape level scale, and most are multidisciplinary in nature. They
will be effectively addressed by broad subject solicitations, and selection of projects which
contribute to more that one topic will maximize returns for investment.
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Table 4. Summary of topics discussed in Breakout Groups (numbers in center column are scientist’s

ranking of priority for topic).

All topics discussed in Breakout Groups

Topics presented for polling exercise

Fire

Fire effects - is a grass fire regime developing in #6
the Mojave? What are additive effects to habitat of

fire plus other stressors? Is fire worse than, say,

road proliferation?

Post-fire management effects - for example, is
seeding effective without invasive removal? Is
seeding more effective than planting? Which
communities recover without assistance? What are
natural recovery pathways?

Fire trends - past, current and future - includes
analysis of distant and recent past burning patterns,
how these patterns are shifting, and predictions for
the future

Fire suppression effects

Fuels management effects, including post-fire
seeding, land use restrictions and other
management actions after fires

Human interactions with fire - past and current use
of fire as a management tool and effect on fire
regimes arising from human activity - e.g.
livestock grazing

Predictive fire modeling, and modeling effect of
predicted climate change on fire behavior

Invasive Species

What are the community/ecosystem/watershed #5
characteristics that are resistant to invasion?

What are key biotic interactions that allow invasive #3
species to be successful?

What biological attributes, including genetics,
make good invaders?

What are the relationships between disturbance and
invasion success, including alteration of natural
disturbance regimes?

What are the effects of invasions on community
structure and ecosystems?

What are the effects of species invasion on
ecosystem function, including productivity,
nutrient cycling, watersheds and the atmosphere?

What are the effects of management on native
systems (treatment and non-treatment)

How to characterize invasiveness of systems and
how can this information be used?

Fire effects - includes multiscalar effects and the
grass fire cycle

Post-fire management effects

Fire trends - past, current and future

Mechanisms of invasion - incorporates
ecophysiology, genetics, population biology and
invasiveness

Ecological effects of invaders - incorporates biotic
interactions, community structure and ecosystem
function

Management methods and effects - incorporates
methods development, early detection, risk
management and effects of removals
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Table 4. Summary of topics discussed in Breakout Groups (numbers in center column are scientist’s
ranking of priority for topic) (continued).

All topics discussed in Breakout Groups

Topics presented for polling exercise

What are the tools and techniques for invasive
management and their effects on native systems,
including inventory, monitoring, outreach, early
detection and risk management?

Water

Conceptual model development and testing.
Include ecological models - coupling, feedback
processes. Multiple factor/interactions systems
models (not predictive). Models need to be
developed in context of management decisions.

Determine factors affecting the abundance,
distribution and biotic integrity of riparian and
aquatic communities associated with springs

What time lags are there between pumping and
effects? If there is a change in management in
response to impacts due to groundwater
withdrawal, will system rebound and how long will
it take?

Need studies to understand components of water
budget (ET, recharge etc.) = sensitivity testing of
conceptual model

Need to identify appropriate indicator species
("canary") for stress to sensitive habitats/species =
evaluation of indicator species

Need to understand anthropogenic history of
human interaction at springs

Need to inventory springs - include temporary
ones, hydrologic and ecological components,
reference conditions

Improve understanding of geologic framework of
aquifer water budgets, recharge and discharge,
groundwater flow and geochemistry

How to quantify parameter uncertainty and
propagate it through models that are produced?

Characterize aquifers and construct groundwater
flow models to predict the responses to
groundwater pumping

How do you translate scale from nested
groundwater models to regional flow system
models?

Need research into potential water conservation
techniques

#1

#9

Integrated water-ecology model - includes water-
ecosystem-human dynamics for prioritizing
characterization and inventory programs, directing
research and management and directing decision
making

Spring system biotic integrity - including current,
historic and prehistoric condition in hydrologic
and landscape association contexts. Address
habitat modification, indicator and rare species

Characterize/model groundwater system
components at multiple scales including
sensitivity and uncertainty analysis and responses
to stressors (e.g., pumping)
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Table 4. Summary of topics discussed in Breakout Groups (numbers in center column are scientist’s

ranking of priority for topic) (continued).

All topics discussed in Breakout Groups

Topics presented for polling exercise

Restoration

What are the biotic and abiotic thresholds that #7
determine the recovery potential of the dominant
ecosystems within the region and what are the key
variables that define those thresholds?

What is the effectiveness of standard restoration
treatments for key ecosystems and different
disturbance regimes?

What are the plant establishment (seeds and
transplants) requirements for promising
revegetation species, what are the best treatments
to promote establishment, and which species
should be placed into seed increase or propagation
programs?

What information on restoration approaches can be
obtained from a synthesis of historic and current
information? Includes development of databases
and decision support systems

Key indicators of site recovery potential

Species Conservation and Biodiversity

Prioritize species (including migratory) for
conservation by filling information gaps using one
or more of the following approaches: molecular
phylogeny, phylogeography and population
genetics; range and distribution in Southern
Nevada in relation to overall species distribution
and range; functional importance to ecosystem or
associated species assemblages; species
vulnerability; species irreplaceability.

Importance of fragmentation on small populations

Identify cumulative effects of stressors and #10

synergistic interactions

Identify species guilds/assemblages that are
indicators of ecosystem health

Threshold levels of natural and artificial habitat
disturbance/degradation/fragmentation before
compromising species viability (including exotic
species) or loss of system function

Restoration potential - includes retrospective
analysis, identification of priority ecosystems and
collaborative experiments

Treatment effectiveness - includes retrospective
analyses, collaborative projects and rigorous
monitoring

Plant establishment techniques

Prioritizing species (including migratory) for
conservation by filling information gaps. Include
phylogenetic and biogeographic context,
geographic range, functional importance of
species, and species' vulnerability and
irreplaceability.

Fill information gaps necessary for conservation
of critical species of concern including life
histories, habitat requirements and ecosystem
processes, species associations, metapopulation
structure, population genetics and dynamics,
current vs historical distributions, vulnerability,
current vs historical population connectivity.

Determine threshold levels of natural or artificial
habitat disturbance/degradation/fragmentation
before compromising species viability or loss of
system function. Include influence of exotic
species.
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Table 4. Summary of topics discussed in Breakout Groups (numbers in center column are scientist’s
ranking of priority for topic) (continued).

All topics discussed in Breakout Groups

Topics presented for polling exercise

Fill information gaps necessary for conservation of
critical species of concern

Assemble research teams around targeted species
and biodiversity hotspots
Humans and Desert Ecosystems

Visitor use patterns and characteristics - including
recreation and non-recreation with emphasis on
data gaps

Outreach program analysis - what works? Includes
inventory of existing programs and study of
audience perceptions

Use limits - identify high and low capacity areas.
Impacts of use limits on visitor experience

Ecosystem values for residents and visitors

Multiple-agency management and partnership
formation - including cross-jurisdictional, local
government, NGO and private sector

Urban sprawl/local land use planning - effect on
wildlife migration, how to incorporate open space

Agency resource needs - applying predictive
models to suggest ecosystem responses to
variations in federal agency staffing levels

Law enforcement and compliance - what causes
vandalism on federal lands? What methods are
most likely to be effective against undesirable
behavior?

Geomorphology, Geology and Soils

Geology, geomorphic and soil patterns

Loss of soil function, soil recovery and the
indicators of sustainable soil health

Soil and its edaphic relationships

Pedogenic history as a baseline
Soil climate change vs climate change

Fire regimes and impacts on soil climates -
especially temperature and moisture

Function of the soil ecosystem health measured
with/by micro and macro biotic function

Visitor use patterns and characteristics - data gaps
should include cultural differences and hard-to-
observe activities such as gathering

Agency resource needs - modeling affects of
change including staffing, infrastructure, budgets
and local knowledge

Outreach programs analysis - what programs
exists, how effective are they and how is
information received?

Geologic, geomorphic and pedologic patterns -
spatial and temporal relationships between
landscape components, soil types and plant
communities.

Soil-edaphic relationships - includes ecological
factors (e.g., plant physiology) and micro
environmental factors

Loss of soil function, recovery and indicators of
soil health - testing, calibrating and developing
indicators of soil health. Includes evaluation of
existing indicators, and "early warning"
components.
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Table 4. Summary of topics discussed in Breakout Groups (numbers in center column are scientist’s

ranking of priority for topic) (continued).

All topics discussed in Breakout Groups

Topics presented for polling exercise

Restoration viability and sustainability
Wind and water erosion

Measurement of soil indicators - including
degradation and recovery

Soils and spring ecosystems

Landscape Dynamics
Alternative futures #2

Landscape change #4

Urbanization effects and boundaries

Road effects, both direct and indirect
Corridor size
Roads as routes for invasives

Role of landscape architecture in communities and
ecosystems

How do various attributes of conservation areas
influence them?

How do local processes influence regional
landscapes?

Effects of global change

Reciprocal effects of landscape features and
ecosystem processes

Identify important gradients (e.g., temperature,
moisture) that enable species to adjust their
distributions

Model the impacts of climate change

Cultural Resources

Importance of historical period cultural resources
and places important to living people as well as the
prehistoric

Concepts of the "natural™ environment need to
acknowledge presence and influence of humans

Paleoenvironmental reconstructions are important
for identifying appropriate and realistic goals for

efforts to maintain southern Nevada's "ecological
health"

Sampling strategies

Alternative futures - what development options
maximize natural values and minimize
environmental damage?

Landscapes and climate change - using landscape
gradients to predict response of landscape mosaics
to climate changes

Urbanization effects - proximal and distant
impacts of urbanization on critical features and
attributes of landscapes and conservation areas

Cultural resource historic context - organized in
terms of place, time and theme. Compile existing
knowledge and identify data gaps. Use for future
research and setting priorities.

History of human presence on the southern
Nevada landscape - cultural resource inventory -
include prehistoric and historic - identification,
evaluation, reporting and archiving.

Effective strategies for long-term preservation of
cultural resources - research methods for site
recognition, data collection, interpretation and
education
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Table 4. Summary of topics discussed in Breakout Groups (numbers in center column are scientist’s

ranking of priority for topic) (continued).

All topics discussed in Breakout Groups

Topics presented for polling exercise

Basic tools to evaluate encountered cultural
resources

Methods and chronologies as a basis for
understandng human interaction over time with the
environment

Testing current methods and developing new ones,
including GIS

Collecting data appropriate to answer questions
Preservation thresholds

Private vs public resource preservation

Education (outreach) - best methods and strategies
Connection with other sciences

Land use through time

Effectiveness of current management policies/laws
Fire use by humans, water use by humans -
impacts of water use to spiritual uses

Inventory, Monitoring and Indicators

Combine monitoring (e.g., water/wells) and #8
compile protocols. Identify key areas

Coordinate federal agencies' relationships to
county and local governments

Establish long term monitoring sites on landscape
scales - first determine qualifying attributes of sites
- regional scale for water, soil and a broad range of
human impacts

Why is multiple indicator species monitoring
important?
Determine functional elements of systems

So what? Effectiveness monitoring + process
monitoring for general long-term trend

Keep compatible procedures throughout long term
monitoring (100 yrs+)

Develop, select, calibrate and provide information
necessary to interpret biophysical and
socioeconomic indicators - including development
and use of alternative future scenarios to help
identify future stressors and help guide
biophysical monitoring plan

Complete biophysical and socioeconomic
inventories necessary to design monitoring
programs, and to interpret and apply assessment
and monitoring data to management

Develop guidance necessary for agencies to plan
and implement monitoring in support of their
collective objectives. Clearly define objectives,
standardize and coordinate across federal, state
and local agencies
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Table 5. Research priorities identified by scientists and experts during polling process.

Total
Total "votes"
Ranked Ranked 2nd  "votes" for Ranked 3rd for
highest highest highest and highest highest
priority by priority by second priority by three
this number  this number highest this number priority
Topic name of scientists  of scientists priority of scientists levels
Integrated water-ecology model 14 5 19 2 21
Alternative futures 10 9 19 3 22
Ecological effects of invaders 8 9 17 4 21
Urbanization effects 5 7 12 4 16
Mechanisms of invasion 5 6 11 4 15
Fire effects 4 5 9 8 17
Restoration potential 4 5 9 6 15
Biophysical and socioeconomic indicators 7 2 9 6 15
Spring system biotic integrity 3 6 9 2 11
Threshold level of natural or artificial habitat 4 4 8 5 13
Landscape and climate change 5 3 8 4 12
Management methods and effects 1 7 8 2 10
Soil-edaphic relationships 4 3 7 8 15
Post-fire management 1 6 7 3 10
Geologic, geomorphic and pedologic patterns 1 4 5 5 10
Loss of soil function, recovery and indicators of soil 0 5 5 5 10
health
Fulfill Information gaps necessary for conservation of 4 1 5 3 8
critical species of concern
Characterize/model groundwater systems 1 4 5 2 7
Plant establishment techniques 1 4 5 0 5
Plan and implement monitoring to support agency 0 5 8
objectives
Prioritize for conservation by filling information gaps 3 1 4 6 10
Complete inventories (terrestrial and aquatic) 2 2 4 3 7
Cultural resources historic context 4 0 4 2 6
Fire trends, past current and future 1 2 3 8 11
Visitor use patterns and characteristics 1 2 3 5 8
Treatment effectiveness 2 1 3 1 4
Outreach program analysis 1 2 3 1 4
Cultural resources inventory 2 1 3 1 4
Research methods 2 1 3 0 3
Agency resource needs 0 1 1 2 3

Issues Considered Important by Several Background Groups but not in the Top 30

Table 4 is a compilation of the topics discussed by the individual BGs (left column)
as well as those that were presented for the polling exercise (right column). The data for this
table were extracted from the BG leaders’ reports (Appendix 3), the flip charts used during

BG discussions, and the BG leaders’ PowerPoint presentations (Appendix 4).
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In the process of refining their top three research topics and/or related issues, many of
the groups made them broad and inclusive to try and capture some aspects of the other topics
discussed (see Appendix 3 for details, as well as Table 4). The other topics discussed are also
of critical importance, particularly if they cross cut several BGs. Those which do so are listed
below:

e Human interactions with the landscape (e.g., springs) and ecosystem processes such
as fire, over time

e Fire regimes — impacts on soils, fire suppression effects, fuel management effects

e Climate change — impacts on landscapes, as part of soil change, influence on fire
behavior

e Roads as routes for invaders, and in context of system stressors

e Agency partnerships to combine monitoring and protocols and address sociological
issues

e Fragmentation effect on small populations and species viability

Many of these cross-cutting issues/topics present opportunities for, and would be
more effectively accomplished with, collaborative activity not only between agencies but
also between environmental and social scientists. In fact, teams of agency personnel, agency
scientists and academic scientists in a variety of social and environmental fields are needed to
address many of the questions successfully.

Summary

The Ecosystem Health Assessment workshop process was designed by the SNAP
S&RT and implemented by DRI with assistance from the four federal partner agencies, the
S&RT and the University of Nevada, Las Vegas, Public Land Institute. This has resulted in a
prioritized list of research topics for southern Nevada, based on scientists’ knowledge and
experience.

The top 10 of these are:
e Integrated water-ecology model
e Alternative futures
e Ecological effect of invaders
e Urbanization effects
e Mechanisms of invasion
o Fire effects
e Restoration potential
e Biophysical and socioeconomic indicators
e Spring system biotic integrity
e Threshold level of natural or artificial habitat
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These topics are broad, multidisciplinary, and are connected by variables such as
spatial scale and human and urban interactions with the natural environment. Changing
environments, whether from human action or climatic factors, present a “moving target” for
managers and scientists and this underscores the value of long term monitoring, and the need
for collaboration and sharing of information and data.

The opinions presented provide the best available scientific advice on what research
is needed for southern Nevada. Policy recommendations are outside the scope of this project.
The need for continued efforts to integrate and standardize agency activity — at all levels — is
clear, and will become more urgent as we develop real multidisciplinary studies and increase
and activate our collaborative networks.
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APPENDIX 1. Combined and Ranked Questions from Partner Agencies - into
disciplines and issues categories
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These will form the basis for discussion on May 3. Agencies will meet with the Panel of
Experts in two-hour time blocks (see Agenda) and will pose questions and raise discussion
topics of their own choice — based upon the material in this document.

The role of the Panel in this is largely as listeners, soliciting information when needed to
assist them in completing their task for this first workshop — which is a synthetic state-of-
the-science document (directly related to the subjects discussed with Agencies) with an
accompanying bibliography. This document will contain not only new, relevant and
appropriate research results, technologies and techniques — but will also provide Expert
feedback on the overall “importance” of issues and questions raised by Agencies in the
context of Ecosystem Health in Southern Nevada.

Color codes indicate the origin of questions:

NO COLOR: F&WS Ecological Services and National Wildlife Refuge System
GREEN: USFS

YELLOW: BLM

BLUE: NPS

GRAY : Cultural Resources Team

Upper case letters at the end of each (most) questions indicate the urgency or priority for
addressing that question, or comment:

H : high priority

M : medium priority

L: low priority

Notes on the ranking procedure from BLM

In general, if questions were supported by funding from other sources they were allocated a low
priority/urgency (L), and regional research questions were ranked high (H). For example: there
are a lot of desert tortoise questions, which were ranked low urgency as there is considerable work
being done on tortoise-related issues and Clark County has invested substantially in this already.

The Ash Meadows is unique and should be provided with whatever is necessary for it to be a
functional system. The Sociology questions include some which are educational and may overlap
with the SNPLMA (Southern Nevada Public Lands Management Act) Public Information and
Education program, or in a Clark County program.

Notes from F&WS:

Overall, F&WS needs a better understanding of the entire Death Valley Regional Flow as well as
site specific current conditions. There is a need to understand the relationship of water/current
conditions with biological resources, so that the impacts on wildlife refuges of increased water
usage from development in the Las Vegas, Pahrump, and Amargosa Valleys can be predicted.
Long-term spring discharge monitoring is critical. H

Need research that addresses the interactions between human activities and its affects on
ecosystems, plant and wildlife populations. For example, what is the effect of OHV road creation
on plant and animal populations? What is effect of fragmenting wildlife and plant populations by
development in southern Nevada? What is the affect of introduced exotic species? What is the
affect of pollutants on wildlife species?
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“Big picture” questions from NPS

What abiotic processes “drive” ecosystem function and plant, animal, community viability? H
What are the key indicators of resource condition? Is it possible to develop indicators? H
What is the “health assessment”/condition of resources? H

What are the trends in resource condition? H

What are the ecosystem functions/key resource dynamics?

What key conservation measures maintain resources? H

What are the key resource drivers? (climate, fire regime, e.g.) M

What impacts (stressors) are occurring within agency management control; what are the long term
impacts to resources of concern? M

What activities propose impacts to resources or threats to resource integrity? M

How are resources distributed across the landscape in relationship to activities that may impact
resources or threaten resource integrity? M

What areas/resources are outside of the normal range of variation? M

Animal biology

Understand cumulative effects analysis for growth induced impacts to wildlife (including bighorn
sheep) populations in Clark County including increased recreation uses (appropriate day use levels
for minimizing effects to species), highway widening and increased traffic levels, and urban
development in basins. Corollary: Is there a critical width for effective wildlife corridors? L

> Assess the biological resources associated with the habitat in and around Corn Creek.
What kind of habitat exists there now and how valuable is it and to which species?

To what extent are free-ranging dogs impacting the desert tortoise and other vulnerable
wildlife; what are effective control methods? L

What is the status of the relict Pahranagat (Microtus montanus fucosus) and Ash Meadows
( M. m. nevadensis) montane voles? M

How do desert tortoises respond to wildfires? L

What is the rangewide and southern Nevada environmental baseline for the Mojave Desert
tortoise? L

What is the current distribution and density of the desert tortoise, inside and outside of
critical habitat? Trends? L

Do local desert tortoise populations interact through a metapopulation dynamic? At what
temporal scale? L

How does desert tortoise distribution, density, and demography vary with habitat, human
use or other threats, and management? L

How do the following management actions affect desert tortoise populations: highway
fencing, fire restoration, invasive plant species abatement/restoration, raven control?

Avre there adverse population-level effects of commercial collection of reptiles; what
species are at most risk? L

What beneficial and negative factors are affecting the bighorn sheep population on the
Desert National Wildlife Range? Are mountain lion numbers out of balance with the
bighorn population? L

vV VvV VY VvV V¥V ¥V VV VYV V¥V
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Plant ecology

Determine the long-term effects of using cultivated native grasses to restore springs across the
Mojave Desert. M

Determine the impact of bighorn sheep guzzlers on surrounding vegetation.

» How does soil moisture affect riparian and semi-riparian plants?

» What is the relationship between vegetation on spring mounds and the water table?

» What competitive grasses can be used in a restoration program to out-compete invasive
non-native vegetation? Can we increase seed production of salt grass (Distichlis spicata)
or can it be grown and transplanted from a “sod farm?” L

» What is the best method to control native plants that have reached “pest” status, i.e.,
cattails and Phragmites?

» How does fire retardant affect the growth of native and non-native plant species? M

L/M

L/M
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What are appropriate “condition assessment” indicators or native plants and vegetation
communities? M

Landscape ecology and ecosystem processes
» What are the seasonal dynamics of moist soil seeps, soil chemistry, and vegetation? M/L
» What are the trophic dynamics and interactions among major ecosystems on the refuges; in
particular, the trophic role of springs in relation to the surrounding uplands? M/L
» What are the ramifications of supplementing water for horses and burros; i.e., what are the
effects on springs (e.g., effects on nutrient dynamics, effects on riparian vegetation) and
other species? M/L
What are the effects of water development (wells, guzzlers, etc.) and livestock distribution
on vegetation, including sensitive plants and soil properties? M/L
What are the effects of various weed control methods (e.g., goat grazing, prescribed fire,
chemicals, etc.) on refuge ecosystems? M/L
What are the relative sensitivities of animal and plant communities to ecosystems stresses,
I.e., what species and ecosystems functions are likely to change or be lost first? H
What are the key species whose presence or absence can critically alter the composition of
local communities? M/L

Y VWV VYV V¥V

M/L

M/L
M/L

M/L

What natural resources are associated with spring communities? H

Riparian habitat and springs
Determine the impacts of protective fencing on sensitive aquatic fauna. (i.e., is some disturbance
required for spring snails and other species?). M

» What are the effects of hydrocarbons (or other chemicals) from motorized vehicles in
runoff into spring or riparian habitats? M

» What are the unique or specific habitat requirements of native springsnail populations in
important springs or streams in southern Nevada? M



» How do we maintain genetic flow of native fish species (e.g., Ash Meadows pupfish,
Cyprinodon nevadensis mionectes) within a spring system while preventing the spread of
non-native species (e.g., large-mouth bass)? M

» What role did the now extinct species, Ash Meadows poolfish (Empetrichthys merriami),

play in the Ash Meadows ecosystem? Does the closely related Pahrump poolfish (E.

latos), which has been extirpated from its native habitat, fill the same niche and can it be

safely and successfully relocated in the Ash Meadows system? M

Why is the Devils Hole pupfish (Cyprinodon diabolis) population declining? M

How do we increase the number of Devils Hole pupfish? M

Can native fish such as the Devils Hole pupfish be successfully propagated in artificial

refugia? M

What can be done to prevent excessive predation of razorback sucker egg and larvae? L

What is the best way to stock razorback sucker in Lake Mead? L

What are the effects of environmental contaminants on razorback sucker recovery in Lake

Mead? L

YVV VYVV

Where are spring sites? L

What is the flow rates/regimes? H

Air quality
Determine the impacts of dust palliatives on sensitive flora and fauna and their communities
(desert tortoise, Las Vegas bearpoppy, others) M

Geomorphology/geology
> Prior to restoration of spring/stream systems within the refuges, an improved
understanding of stream channel morphology and natural change thresholds (e.g., the
geomorphic dynamics of multiple parallel channel formation) is needed. M

Issues of erosion rates and the covering or exposure of cultural resource site locations. M

Soils

Better understand dynamic soil properties to determine if any such properties can be effectively
used as an indictor of ecosystem change. H

Identify soil/vegetation characteristics that can be predictive of Las Vegas bearpoppy habitat
across its range. H

» What are the relationships between soil and vegetation specific to sensitive plants (e.g.,
component analysis, i.e., minerals, etc.) H

» What are the effects of public use on soil properties?

» What are the effects of dust on desert landscapes, primarily plants and cryptobiotic crust?
H
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Archaeolog

M

M

Cultural resource is both hard science as well as soft or social

science. What we sometimes define as natural process are actually cultural processes or
manipulations of human behavior (impacts and mitigations). Environmental factors influencing
cultural manipulation, influencing ecosystems, influencing culture, and the regeneration of the
cycle over time.

1. How do we adequately recognized and evaluate this interconnected

process?

2. How do we portray this integrated cultural/natural science?

In southern Nevada we have a unique landscape that includes high

snow-bearing peaks and plateaus draining into major water systems of

rivers, springs, and wetlands.

1. How has resource utilization of various environmental zones

influenced settlement patterns?

2.  What was the environment from late Pleistocene to present? How have these changing
environments influenced human occupation? Manipulation of the landscape? (Need for
paleoenvironmental reconstruction studies - Paleonidology studies. Pollen studies. Ostracod
studies.)

The Las Vegas area seems to be a hub of cultures flowing in and out
of the area, following these waterways, creating trails and routes,
influencing the populations they encounter and establishing cultural
identity.

1. Who are the “Virgin Anasazi?” Are they true Anasazi or existing
populations influenced by Anasazi?

2.  What was the Numic spread?
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3. How do you identify ethnicity/culture from the archeological record?
4. What are the trails and routes? What were their main purposes?
Ceremonial? Trade? Who used them?

5. How does the movement and influence of populations relate to
ceremonial and sacred sites (traditional cultural properties/places [TCP])?
6. What and where are these TCPs?

Structures are the manifestations of social engineering. They are

the remnants of human manipulation of the environment and survival within the environment, a
satisfaction of socioeconomic (industry, recreation, education, transportation, etc.) needs.

1. What are these structures?

2. What are the influences to building these structures? Utilitarian? Engineering? Aesthetics?
3. What is their significance and how do we evaluate them?

Data is the archive and administrative record of all research.

Acrtifacts and specimens are the tangible evidence of research.

1. How do we synthesize and evaluate the data and collections that are generated by these
projects into a system that can be shared/accessed for research and education?

2. Have standardizations been developed and implemented among agencies? Are we looking at
quality control of the data?

3. Everybody seems to be collecting voucher specimens which are

dispersed in repositories throughout the US. Should we be looking at

systems where projects can share voucher specimens so that we eliminate

duplication of efforts?

4. Should we be looking at an interagency centralized repository for the handling of archives,
artifacts, and specimens?

5. How will the information be accessed?

Sociology
Model sociodemographic structure of urban areas and its impact on adjacent natural areas.H
Determine what methods increase public commitment to protecting public lands. H

Determine carrying capacity at sensitive areas within the refuges. M

What forms of recreation are compatible with the sensitive species/habitats in the refuges?
What is the best way to measure and track the cumulative effects to listed and sensitive
species from multiple use activities on public lands? H

What is the visitor carrying capacity for recreation activities on the Spring Mountains NRA
in relation to the sensitive, endemic species? Could also be applied to other public lands
with sensitive resources such as Lake Mead NRA, Red Rock NCA, Sloan Canyon NCA,
etc. M

How do we prevent dumping of aquarium fish into native waters? How do we become
effective at getting the message out?

» How are budget cuts (both within school systems and federal agencies) impacting the
teaching of natural sciences and outdoor education? How do we overcome these impacts?

>
>
>
>

A\
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Create curriculum to educate and instill benevolence in students (and adults) regarding
natural resources, sensitive species, and the desert environment.

Finance videos and other educational material for distribution to schools.

Develop liaison with school district to endorse outdoor education and include natural
resources in science programs.

Develop promotional materials to increase public awareness and benevolence towards
sensitive species.

Develop promotional materials to increase ecotourism in southern Nevada.

Develop and implement methodologies to reduce damage by public to sensitive resources.
Develop partnerships with user groups to conserve natural resources.

Invasive plants and animals

Determine the effect of herbicides, specifically those targeting weeds common to Mojave Desert
scrub communities, on the desert tortoise. H

Quantify the effectiveness of goats for exotic species control. Corollary: Determine transmission
potential of Johnn's Disease and other communicable diseases between goats and desert bighorn
sheep in the Mojave Desert environment. L

>

>

What factors control the dynamics of colonization and invasion by populations that are
recovering.

What impacts are invasive aquatic species (e.g., crayfish, Procambus clarkii, and
Melanoides tuberculata) having on native spring and stream systems and habitats in
southern Nevada, particularly native endemic species such as fishes and invertebrates (e.g.,
endemic springsnails)? What are the competitive interactions between Melanoides and
native endemic snails under predation pressure by introduced crayfish? M

What are the best methods for controlling crayfish, Melanoides, and non-native fish
without harming the spring/stream system and its native endemic species? M

How do we prevent the invasion of new species such as the zebra mussel, milfoil,
mudsnail, etc.? M
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Is the application of a pre-emergent herbicide (e.g., Oust) along roads an effective method
to control the spread of invasive weeds, particularly Sahara mustard? H

How do we control red brome in the Mojave Desert? M

How serious is the invasion of five-hook bassia? How is it controlled? (Little research has
been done on this species.)

What are the effects of herbicides on endemic aquatic invertebrates and fish? M

What roles can fire and flooding play in the control of invasive plant species on Refuge
lands?

VV VY

Where are the exotic plant and animal species located in the NRA?
What adverse impacts to habitats/species of concern have occurred from non-native species?

What are the rates of spread/invasion of non-native plants? H

Groundwater hydrology

Accurately quantify water-budget terms (e.g., recharge, natural discharge, evapotranspiration,
spring discharge, stream baseflow, withdrawals by pumping, interbasin flows). Corn Creek and
Pahranagat specifically mentioned by F&WS. M/H

Define the hydrogeologic framework and reducing uncertainty associated with corresponding
hydraulic properties. M/H

» How is groundwater pumping affecting the water temperatures, habitat, distribution, and
physiology of the Moapa dace? M/H

» What are the effects of springflows on surface soil moisture? M/H

» What are the effects of rainfall, or the lack thereof (i.e., drought) on springs and soil
moisture. M/H

How do human impacts and natural environmental factors influence and affect hydrologic function
of groundwater resources? M/H

Land degradation and habitat fragmentation

Identify critical threshold for road/trail density where habitat quality is significantly reduced.
Develop models to assess the cumulative impacts of urban expansion on adjacent natural systems,
using a select number of disturbance front indicators. H

» Can native springsnails and their habitat requirements be used as indicators of ecosystem
health of important springs or stream systems? H

» What are the direct and indirect effects of dirt roads on sensitive species and springs,
including weed dynamics, prevention of genetic flow, dust, etc? H

» How do we redesign roads crossing large wetlands (such as the Carson Slough at Ash
Meadows NWR) that will not impede the flow of water and wildlife? M

» How are desert tortoise and small mammal populations responding to highway
exclusionary fencing? L
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» What are the effects to desert tortoise populations that result from major utility corridors; is
there a threshold width at which desert tortoise habitat becomes functionally fragmented?
L

» How does development and human induced environmental stresses, e.g., non-native
species and pollutants etc, affect the ability of plant and wildlife species to disperse and
colonize new habitat? H

Restoration
» What process should be undertaken or monitoring parameters implemented to determine
the success/effectiveness of spring and riparian restoration activities on refuges in the
Desert NWR complex?
» How do we monitor the success of desert spring and stream restoration? What are the key
indicator species that should be monitored?

What is the effectiveness of current restoration activities? H

What mitigation activities/conservation measures are necessary? What is the effectiveness of
current mitigation activities? M

What restoration activities are needed? M

Fire
Understand post-fire effects on desert seed bank (both native and exotic) and restoration
treatments that can be most effectively used. H

> An assessment of the fire history for all refuges within the Desert NWR complex is
needed. What role did fire play in maintaining spring/riparian/wetland vegetation? H

» What role should fire play today in areas with invasive plant species?

> Is seeding of native plants an effective post-fire rehabilitation tool; what techniques are
most effective with limited resources? H

> Are fire breaks an effective wildfire management tool for Mojave desert scrub
communities; can fire breaks be established without increasing desert tortoise habitat
fragmentation or public access into desert tortoise habitat? M

Ant - oy o v s e o 0 e SRR L
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Monitoring/sampling issues
Develop a consolidated geospatial database of soils and corresponding ecological site information
for Clark, and relevant portions of Nye and Lincoln Counties. H

>
>

Monitor groundwater levels in and around the entire Corn Creek area. M/L

A comprehensive water quality sampling effort of all the springs and wells at Ash
Meadows NWR (including some upgradient wells outside of Ash Meadows) is needed to
help identify sources of water and flow paths. (Sampling effort should include physical
parameters, anions, cations, metals, and isotopes.) H

An updated analysis of trends in spring discharge and well levels on Ash Meadow NWR is
needed. The FWS has 15 years of data for some monitoring sites, but what does it all
mean? H

Can water monitoring activities throughout southern Nevada be coordinated between the
various land-management agencies to be consistent in methods and to avoid duplication of
efforts? Is it feasible to give responsibility for water monitoring to one agency or is
duplication necessary to ensure reliability of data? M/L

Survey/mapping of non-native vegetation is needed for all refuges within the Desert NWR
Complex. M/L

Baseline information (inventory and monitoring) is needed on small terrestrial vertebrates
and terrestrial invertebrates. M/L

Identified Research Needs
» A better understanding is needed of the unique soil at Ash Meadows NWR that is
associated with some of the last pristine alkaline wet meadows in the world. Initiate an
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ecosystem research program in alkali meadow habitats to clarify climate and groundwater
impacts on soil carbon dynamics and trophic dynamics.

Need research that begins to address the affects of climate change (temperature change,
increased nitrogen deposition, shifts in rainfall patterns etc.) on plant and wildlife species
in southern Nevada.

An assessment of vegetative community change through time is needed for all refuges
within the Desert NWR Complex (e.g., dendrochronology studies, aerial and satellite
imagery — past, present and future).

Basic life history information is needed for all of the endemic species in Ash Meadows
NWR.

Need research and long term studies to better understand differences between annual
variability and long term trends in species and ecosystems in southern Nevada, i.e., we
need to be able to distinguish between a bad year due to drought and a bad year because
the population is declining due to current management.

Need research on the long-term viability of plant, animal and ecosystems in Clark and
Lincoln counties.

Need research into habitat restoration technology with better follow-up on projects to
determine on what is working and what is not. Better data sharing of restoration
information.

Need research to better understand parasite, disease and pathogen transmission in southern
Nevada plant and wildlife species.

Research into the factors (biotic and abiotic) that affect and define the distribution of rare
and endemic species. This information will be needed if we want to expand current
populations of endemic species or create new populations elsewhere.

Research that identifies the separate and combined effects of physical and biotic factors in
limiting the establishment and growth of recovering species in degraded systems. (e.g. how
do we get species like desert tortoise to recover in ecosystem that is being invaded by
exotic grasses or hammered by OHV activity; how do we restore sensitive aquatic species
in degraded aquatic habitat?

Research that identifies and addresses how to manage the long term threats to ecosystem
sustainability in southern Nevada.

Research and inventories into the patterns of species distributions, habitat, genetic diversity
in southern Nevada. This information will be critical to managing species.

Research into the biology of rare and endemic species and develop the scientific
information needed to sustain and manage populations of concern.
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Executive Summary

Overall the first workshop was considered by both the experts and the federal agency personnel
as quite successful, with a high level of listening, questioning and exchanging of information
among the participants. The panel of experts commended the agencies involved for the diversity
and nature of their questions, for their honesty in discussions and for their seeking outside advice
in addressing concerns.

Although different in approach and style, the four agency groups raised a significant number of
shared issues. A lack of information in the form of baseline data was consistently referred to, as
was the need to operate at species-level scales. Perhaps the most forcefully stated issues concern
the increase in human population in the region which causes pressure on the resources and
concomitant increase in demands upon agency personnel; and the necessity of meeting Federal
mandates that to some extent fosters a “reactionary” approach to the exclusion of innovation and
research. The level to which agency activity is focused and driven by threatened and endangered
species caused comment and concern among the experts, and the change in effort on agency-
specific biological research resulting from the formation of the BRD in 1996 was also noted.

Agencies requested the inclusion of Air Quality as a workshop topic, however, there was no
discussion of air quality-related questions - perhaps because local agency personnel have not
been involved with these concerns. It is included as a section in this report partially as a
recommendation for local involvement as part of the “big picture” — although we realize that
time and personnel are constraints upon adding activities to currently overloaded schedules.

In organizing the second workshop (August 15-16, 2006) we face challenges of relevance and
timeliness. How can the experts and other workshop participants make recommendations for
sound science and research that fit the needs of agencies, and that they have time and personnel
to implement? Continued “buy in” to the workshop process will provide a reality check and
help ensure that the first criterion is met; increased cross-agency communication and
collaboration may help the latter. Communication at all levels is critical — as well as agencies
talking to and working with each other, involvement of the public, educational institutions and
NGOs will, in the long term, facilitate some agency activities.

In the interim, it is hoped that suggestions in the “Research Needs/Needed
Research/Recommendations/Proposed Science” sections of this report will provide both
sufficient guidance to enable agencies to respond to SNPLMA Round 7 proposals, and topics for
discussion at management and resource specialist levels within agencies.

The editors of this Report attempted to provide consistency in organization and clarity. It was
not our intention to ensure grammatical correctness.

Introduction

In the context of this project, ecosystem health is defined as ““a state in which ecological
processes are properly functioning, so that the structure, organization and activity of the system
is sustained, producing resources and satisfying values”. Assessing this condition is done
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through the measurement of suites of indicators and indexes, and comparison of these
measurements with past metrics in order to determine trend.

The Desert Research Institute (DRI) is partnering with BLM, NPS, F&WS and USFS to identify
and prioritize research needs for Southern Nevada, to enhance management capability and to
enable agencies to direct SNPLMA funding where it is most needed. DRI has been meeting with
the Interagency Science and Research Team to develop the strategy for this one-year (2006) task.
DRI has assembled a Panel of Experts to review management issues, and is organizing two
workshops to acquire both agency input and expertise from the scientific community.

The overall project deliverables, provisionally scheduled for October, include a report
summarizing prioritized research needs for Southern Nevada, which will provide guidance for
agency and interagency response to research proposals, and provide a framework for future
agency management strategies.

To ensure that this final report focuses on issues that are relevant to the four agencies, and to
structure the organization of the workshops, DRI requested lists of questions and concerns from
the agencies, which were supplied by the Science and Research Team members. These agency
questions and concerns, broadly grouped by resource area and/or management issue, were
discussed at the first workshop (May 3-4) when the Panel met with agency personnel, in two-
hour time blocks (one for each of four agencies).

This report is organized into topics that were identified as important during discussions among
agency representatives and the Panel, and provides both a summary of state-of-the-science
knowledge and pertinent research gaps or needs relating to agency questions, issues and
concerns. The topics covered are:

Humans and desert ecosystems Geomorphology/geology and soils
Inventory, monitoring and indicators Landscape dynamics

Fire Cultural resources

Invasive species Restoration

Water Air quality

Each topic report concludes with a section on recommendations, research needs or proposed
science to address research needs of specific issues stated by the agency representatives. Some
suggestions for research priorities for the second workshop (August 15-16) have also been made.
A list of references/bibliography has been compiled as a separate document.
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Humans and Desert Ecosystems in Southern Nevada
Mark Brunson, Department of Environment and Society, Utah State University, Logan.

This section covers a wide range of issues pertaining to the relationships between desert
ecosystems and the people who live near, use, and/or manage natural environments in southern
Nevada. To fully address the issues identified by the agencies would require drawing on ideas
from psychology, sociology, economics, cultural geography and history, making it infeasible to
assess the state of relevant science in this document. However, it is possible to organize them
into three broad questions, and then to focus on gaps in social science knowledge about those
topics as it has been applied to public land management in arid and semi-arid ecosystems.

The questions raised in the pre-workshop documents and during the workshop itself fall into
three broad categories of human/environment interactions. The question categories are:

e Who is using public lands in southern Nevada, which locations are most sought after for
which uses, and what benefits do they obtain from those lands? This category includes
questions about the locations and types of public land uses taking place, demographic
characteristics of users, and the features of preferred experiences in nature including
recreation, scenic viewing, non-commercial harvest of plant materials, etc.

e How can tools for visitor management and education be used to reduce or contain
impacts of recreation use on southern Nevada ecosystems? This category represents the
largest number of questions, including those pertaining to public awareness-building,
enforcement of laws and agency regulations, and recreation user capacities.

e How are broad demographic and socioeconomic trends in Clark associated with changes
in desert ecosystems? This category includes “big-picture” questions that are most useful
in planning and prediction of future impacts and use trends.

In our subsequent discussions, the scientist panel identified a fourth category of social science
question worthy of research: How can strategies be designed for cross-boundary management
that account for inter-agency differences in policies, resources, and organizational cultures?

Uses, locations and benefits

Research on recreation users, locations, and preferred experiences is useful for predicting where
activities and associated impacts are most likely to occur, and also for identifying situations
where it may be more difficult to restrict use for ecosystem protection (e.g., experiences for
which no equivalent substitute exists, such as rock climbing in Red Rock Canyon NCA). Profiles
of participants in specific activities are useful for designing and targeting educational messages.
Many studies exist of recreation visitor attributes, including demographic variability in activity
choices, recreation experience benefits, and attachment to “special places” or regionally and
nationally known destinations. Typically such research is site- and activity-specific, undertaken
in response to specific management concerns. A literature search found no recreation use studies
for southern Nevada, but within specific activities Clark County recreationists should be similar
to those elsewhere in the West. Cordell (2004) offers the best comprehensive study of outdoor
recreation use on public lands. Also the Forest Service, through its National Visitor Use
Monitoring (NVUM) process, collects data periodically on use of the Spring Mountains. While
use patterns vary across agencies — e.g., water activities concentrated at Lake Mead, winter
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sports at Spring Mountains — NVUM data may offer some insights into recreation visitation on
other agencies’ lands as well as on Forest Service land.

Other than recreation, ecosystem services and land uses of deserts and rangelands have received
almost no research attention. Few studies exist of scenic beauty judgments for desert landscapes,
nor has there been research on non-commercial harvesting of pifion nuts or other products except
in the context of traditional Native American uses.

Tools for reducing or containing impacts

Various tools have been used to reduce impacts of human uses. Those drawing the most interest
from southern Nevada agency representatives were public education and visitor (or “carrying”)
capacities. Both have been a focus of much research, but again not in southern Nevada. Studies
abound of influences on environmentally responsible behavior. Outdoor recreation participation
is positively associated with pro-environmental behaviors, and research suggests that it matters
little whether those activities are appreciative (e.g., hiking) or involve more intense resource use
(e.g., hunting, OHV riding). However, few studies have linked education campaigns designed to
improve ecological awareness with changes in specific behaviors during recreation experiences.
Also, it is difficult for pro-environmental messages to compete in the “information marketplace”
with other messages that are more relevant to everyday concerns. Programs aimed at motorized
recreationists such as Tread Lightly! appear to influence behaviors positively, but systematic
research on such efforts is lacking. Nor do studies yet exist of how changes in educational
systems (e.g., No Child Left Behind) affect children’s ability to gain environmental awareness.

Many researchers have explored the potential for visitor capacities to improve recreation
experiences and maintain environmental quality. While use limits have been shown to enhance
the quality of recreation experiences in crowded settings, the weight of evidence suggests that
use limits are counter-productive for protecting ecosystem characteristics because displaced
users disperse to multiple alternative destinations, and the relationship between use levels and
environmental impacts is non-linear with most impacts occurring even at low levels of use
(Hammitt and Cole 1998). Increasingly scientists urge managers to find ways to concentrate
visitors as much as is feasible in environments that are more resistant to use impacts. However,
little research has evaluated the effectiveness of such strategies, nor of their effects on visitor
experience quality.

Demographic and socioeconomic trends

Phenomenal population growth in Clark County is a primary driver of ecosystem change.
Managers expressed interest in gaining a better understanding of socio-demographic change in
the region and its effects on desert ecosystems. Studies of population growth elsewhere in the
Intermountain West have found that natural amenities are primary reasons for in-migration, but
this may not apply to Las Vegas. While much has been written on the growth of Las Vegas and
the “boomburbs” of Henderson and North Las Vegas, very little has examined how that growth
is influenced by the natural environment or on how the nature of that growth affects residents’
attitudes toward the southern Nevada desert. A chapter in Rothman’s (2003) Neon Metropolis
probably comes closest.
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Cross-agency management

Ecosystem processes, wildlife, and recreationists all cross agency boundaries at will. Therefore it
can be helpful to develop planning, management, and monitoring strategies that are shared
among agencies. Many researchers have examined the “cultures” of land management agencies
and barriers to cooperation; more recently much has been written about the potential for cross-
boundary stewardship in the context of ecosystem management (e.g., Knight and Landres 1998).
But almost all of this literature is theoretical or conceptual; few case studies exist of how cross-
agency cooperation can be used to assess and sustain ecosystem health and none have been
conducted in southern Nevada.

Recommended research areas

e A comprehensive study of recreation use patterns and visitor characteristics across public

lands managed by the four federal agencies would be useful in identifying:
0 where recreation use impacts on ecosystems are most likely to occur and increase
0 which locations or ecological community types are especially valued for
recreation and therefore may be poor candidates for strategies to limit or contain
use
O what visitors characteristics may be useful for targeting information/education
campaigns to specific user populations.
Such a study could also consider leisure uses such as harvest of medicinal, food, and
other plant materials.

e Although it may be unreasonable to expect public education campaigns to affect
recreation behaviors on a region-wide scale, analysis of existing educational programs
(e.g., Tread Lightly!) would be useful for identifying approaches that can reach specific
populations such as rock climbers or OHV riders.

e As visitation increases and pressure increases to implement recreation use limits at
popular settings, research is needed which compares the social and ecological impacts of
capacity-based approaches to those of management strategies that seek to concentrate
use.

e On a more fundamental level, it would be helpful for managers and outreach coordinators
to learn which components of desert ecosystems (if any) are most valued by Clark
County residents and therefore might be used in developing ecosystem protection and
education strategies.

e Finally, research is needed that evaluates pilot projects for monitoring or planning
involving multiple land management agencies.
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Inventory, Monitoring and Indicators in Southern Nevada

Jeffrey E. Herrick, USDA-ARS, Jornada Experimental Range, Las Cruces
Donald W. Sada, Division of Hydrologic Resources, Desert Research Institute, Reno
Mark Brunson, Department of Environment and Society, Utah State University, Logan

All four agencies identified needs for tools that would increase their ability to (1) identify and
monitor key socioeconomic and biophysical DRIVERS of ecosystem change, (2) cost-effectively
monitor the single and cumulative impacts of these drivers on TRENDS in ecosystem condition
and on the status of individual species, and (3) monitor the EFFECTS and EFFECTIVENESS of
specific management actions, including restoration.

(1) DRIVERS. At least two agencies expressed a need to better understand current and potential
future socioeconomic and biophysical drivers. This information should improve the ability to
create land use management plans; to predict what types of prevention, mitigation and
restoration activities will be required in the future; and to identify where they most need to be
applied. This requires high-quality inventories of the spatial variability in ecosystem response as
a function of underlying soils and geomorphology. These factors control water and nutrient
availability, which determine both the type of plant and animal communities that can exist in this
arid environme