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Southwest Biological Science Center Updates

As a unit of the U.S. Geological Survey (USGS), the mission of the Southwest Biological Science
Center (SBSC) is to provide quality scientific information needed to conserve and manage natural and
biological resources, with an emphasis on the species and ecosystems of the southwestern United
States. The SBSC has two research branches: Terrestrial Dryland Ecology and River Ecosystem
Science, which includes the Grand Canyon Monitoring and Research Center (GCMRC). Both branches
conduct research on the biology, ecology, and natural processes of the Southwest. SBSC has two
research stations in Arizona (Flagstaff and Tucson) and one in Moab, Utah. You can find the SBSC

online at: https://usgs.gov/centers/sbsc.

WELCOME

Below are recent products and activities coming from the SBSC, and SBSC personnel have an asterisk
after their names. If you would like more information about the SBSC or with anything in this month’s
update contact Todd Wojtowicz (twojtowicz@usgs.gov).

IMAGE OF THE ISSUE
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Water from Glen Canyon Dam’s four jet tubes during the November 2018 High-Flow
Experiment (HFE) on the Colorado River. For more information on Colorado River HFEs:
https://www.usgs.gov/centers/sbsc/science/high-flow-experiments-colorado-river?qt-
science_center_objects=0#qt-science_center_objects
(Photo credit: Mike Moran, USGS)
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OUTREACH

Media, Broadcasts, Books and Films

Find us on Twitter

Look for us on Twitter (https://twitter.com/usgsaz). We post photos depicting field work, restoration approaches,
arthropods, wildlife, flowers, and beautiful natural areas. We also provide links to our website and highlight some or
our recent science.

Where Have All the Turtles Gone, and Why Does It Matter?

1) National Geographic published an article about a recently
published paper with SBSC’s Jeff Lovich* as the lead author.
The article focuses on the global status of turtles and the
ecological roles they play. Jeff and one of the paper’s co-
authors, Whit Gibbons, were interviewed for the article. The
National Geographic article is titled What if There Were No
More Turtles and can be found here:
https://www.nationalgeographic.com/animals/2018/09/turtles-
endangered-biodiversity-ecology-tortoise-terrapin-
animals/?user.testname=none. The paper the article is based
on is titted Where Have All the Turtles Gone, and Why
Does It Matter? and can be found here:
https://academic.oup.com/bioscience/advance- . r ,
article/doi/10.1 093/b|OSC|/b|y095/5079873 Moroccan turtle (Photo credit: Jeff Loich, USGS)

2) Anthropocene Magazine recently published an article also featuring Jeff Lovich’s* Where Have All the Turtles
Gone, and Why Does It Matter? manuscript. The article discusses the global status of turtles and their ecological
roles. Lovich was quoted in the piece and the article, titled The missing turtles of the Anthropocene, can be
found here: http://www.anthropocenemagazine.org/2018/10/anthropocene-missing-turtles/.

Using Criollo Cattle to Develop More Sustainable Grazing Strategies

1) SBSC’s Mike Duniway* and Matt Redd, the director of the
Canyonlands Research Center, were interviewed by John
Hollenhorst from the NBC affiliate in Salt Lake City, KSL

TV. The interview involved a field trip and a discussion of a new
Criollo cattle research project, as well as USGS drought
experiments and dust studies. The new Criollo study will
evaluate if using these cattle can yield more sustainable
grazing strategies in the Southwest. The interviews were
incorporated into a video titled Criollo cows could be savior
for Utah Ranchers (https://ksltv.com/406949/criollo-cows-
savior-utah-ranchers/).

2) The Deseret News published an article that quoted SBSC’s
Mike Duniway* and Matt Redd, the director of the Canyonlands
Research Center. The article also discussed Criollo cattle, and s
how this breed might be used to develop more sustainable Criollo cattle in the American Southwest.
grazing strategies in the Southwest. The title of the article is (Photo credit: Mike Duniway, USGS)
Are cows that were good enough for Columbus good for

Utah? and can be found here: https://www.deseretnews.com/article/900052482/are-cows-that-were-good-
enough-for-columbus-good-for-utah.html.
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Aquatic Insects in Grand Canyon and Experimental Bug Flows on the Colorado River

1) Scientific American published an article titled Re-
engineering the Colorado River to save the Grand
Canyon: Can dam releases that mimic natural flows
restore the Grand Canyon ecosystem? The article
focuses on the effects of Glen Canyon Dam on the Grand
Canyon. Much of the article is about the experimental flows
from Glen Canyon Dam that occurred this past summer
(dubbed “bug flows”), which attempted to increase the
reproductive success of aquatic insects, prey that native fish
species and the economically important rainbow trout in the
Colorado River downstream of Glen Canyon Dam rely on.
SBSC’s Ted Kennedy*, Jeff Muehlbauer*, and Ted Melis*
were quoted in the article and the reporter joined
Muehlbauer and David Goodenough* on an insect sampling
trip. The article can be found here:
https://www.sqlentlflcamerlcan.com/artlcle/re-englnee_zrlng- Insect eggs (white material on o water level) in the Colorado River
the-colorado-river-to-save-the-grand-canyon/. A published during the first week of the experimental bug flows

paper that was important in the initiation of the summer bug (Photo credit: Ted Kennedy, USGS)

flows was mentioned in the article and it can be found here:
https://academic.oup.com/bioscience/article/66/7/561/2463266.

2) The Arizona Republic published an article exploring many biological and ecological aspects of the Colorado
River in Grand Canyon. In addition to text, the article contains videos and slideshows. The article repeatedly
refers to research on aquatic insects in the Colorado River and SBSC’s Ted Kennedy* and Megan Daubert* were
quoted in the piece. Additionally, Brece Hendrix* and Chyenne Szydlo* were photographed handling insect traps.
The experimental bug flows that occurred from May to August of this year was discussed in the article, and
Kennedy’s paper on aquatic insects was a major motivator in initiating the bug flows. The Arizona Repubilic article
is titled Unnatural wonder: A journey into the heart of a river forever changed by human hands and can be
found here: https://www.azcentral.com/in-depth/news/local/arizona-environment/2018/10/21/grand-canyon-rafting-
fishing-trip-shows-colorado-river-challenges/757278002/. Kennedy’s paper about Glen Canyon'’s effects on
aquatic insects can be found here: htips://academic.oup.com/bioscience/article/66/7/561/2463266.

3) Ted Kennedy* and Anya Metcalfe* were quoted in a recently published book titled Downriver: Into the future
of water in the West by Heather Hansman. Additionally, a manuscript published by the Kennedy lab was cited in
the book. The manuscript is titted Flow management for hydropower extirpates aquatic insects undermining
river food webs and can be found here: https://academic.oup.com/bioscience/article/66/7/561/2463266.

Methane in Icelandic Lakes

Dickson College interviewed Kristin Strock =
about her Icelandic lakes methane project.
SBSC'’s Bridget Deemer* is a collaborator
on the project. The researchers are
measuring methane production,
consumption, and emission in lcelandic
lakes with the ultimate goal of
understanding the effects of increasing : e
temperatures on methane, a Strong Lake jupavatn, oe of the lakes apled by te ese team in Iceland.
greenhouse gas, being liberated from lakes. (Photo credit: Bridget Deemer, USGS)

In a recent research trip, Bridget and other members of the research team sampled physical, chemical, and
biological components of nine Icelandic lakes. The all-female research team have the official label of “National
Geographic Explorers”. The interview can be found here:
http://www.dickinson.edu/news/article/3399/podcast_dickinson_college _team_explores_icelands lakes on_national
_geographic_research_trip.
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High-Flow experiment on the Colorado River

1) Mike Moran*, Deputy Chief of SBSC’s Grand Canyon
Monitoring and Research Center (GCMRC), was quoted
in an Arizona Republic article about the High-Flow
Experiment that began on November 5 at Glen Canyon
Dam on the Colorado River. High-Flow Experiments are
used to move sediment from the bed of the Colorado
River to build and maintain sandbars and beaches in
Grand Canyon. The experiments also provide GCMRC
scientists opportunities to study the effects of this
strategy in Grand Canyon. The Arizona Republic article
can be found here:
https://www.azcentral.com/story/news/local/arizona-
environment/2018/11/05/grand-canyon-flooded-high-
flow-experiment-colorado-river-federal-officials-glen-
canyon-dam-lake-mead/1861287002/. ,

Glen Canyon Dam’s Jet tubes during the high-flow experiment on

2) Scott VanderKooi*, Chief of SBSC’s Grand Canyon November 5, 2018. (Photo credit: Todd Wojtowicz, USGS)
Monitoring and Research Center, was quoted in an

Arizona Republic article about the elevated flows from Glen Canyon Dam that occurred from November 5-8. The
article can be found here: https://www.azcentral.com/story/news/local/arizona-environment/2018/11/19/fat-fish-
after-grand-canyon-flood-isnt-all-good-news-colorado-river/1954378002/.

Beyond the Rim

An Arizona PBS documentary titled Beyond the Rim: The Next 100 Years of the Grand Canyon aired on February
26 and quotes SBSC’s Ted Kennedy* and Anya Metcalfe* (from about 17:30 to 20:35). The 40-minute documentary
focuses on Grand Canyon National Park, its volunteers, its visitors, Native Americans associated with Grand
Canyon, the Colorado River, historical scientific explorations of Grand Canyon, the flora and fauna of Grand Canyon,
and more. The documentary can be found here: https://azpbs.org/2019/02/beyond-the-rim-the-next-100-years-of-
grand-canyon-national-park/.

Vegetation Recovery on Abandoned Oil and Gas Well Sites

1) A USGS press release was published on February 12 highlighting a
recent manuscript that describes the use of satellite data to assess
vegetation changes on abandoned oil and gas sites and presents
results on vegetation recovery on those well sites on the Colorado
Plateau. The manuscript was written by scientists from the Western
Geographic Science Center and Southwest Biological Science Center
scientists Mike Duniway* and Travis Nauman®. The title of the press
release is Vegetation recovery on abandoned oil and gas well sites
is variable: after five years, one-third of sites recover more than 50
percent and can be found here:
https://www.usgs.gov/news/vegetation-recovery-abandoned-oil-and-
gas-well-sites-variable-colorado-plateau. The paper the press release
based on can be found here:
https://www.sciencedirect.com/science/article/pii/S0303243418303027.

2) SBSC’s Mike Duniway* and Western Geographic Science Center’s
Miguel Villarreal were interviewed by KRCC, a Colorado Springs public
radio station about a paper that presents results on vegetation
recovery on abandoned oil and gas well sites on the Colorado Active well pad on near Canyonlands National Park, Utah.
Plateau. The paper the interview was based on can be found here: (Photo credit: Mike Duniway, USGS)
https://www.sciencedirect.com/science/article/pii/S0303243418303027.
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Future of the Colorado River Symposium

The Moab Times-Independent published an article about the Future of the Colorado River public symposium that
was held last October. The article described the event and its speakers including the presentations given by SBSC’s
Sasha Reed* and Paul Grams*. Reed talked about riparian plant communities and the nonnative tamarisk. Grams
discussed the effects of dams on river channel characteristics, sandbars, sediment movement, and experimental
flows. The title of the article is River symposium: Let’s figure out how to do a good job and can be found here:
https://moabtimes.com/2018/10/26/river-symposium-let-s-figure-out-how-to-do-a-good-job-38767/.

Spotted Owls and Barred Owls

A press release put out by the journal Ecological Applications titled Owls against owls in a challenge for survival
is about a recently published paper with SBSC’s Charles Yackulic* as the lead author. The press release discusses
the findings of Yackulic and his co-authors who were trying to determine if controlling barred owls, managing habitat,
or both would support northern spotted owl populations most. Here is the press release:
https://www.esa.org/esa/owls-against-owls-in-a-challenge-for-survival/. Here is the paper the press release is based
on: https://esajournals.onlinelibrary.wiley.com/doi/full/10.1002/eap.1861.

Colorado River Delta and Minute 319 Pulse Flow

Pamela Nagler* was interviewed by the Mexican-based PMD Comunicacion SC while in Mexicalia, Mexico from
October 23-25 for a wrap-up meeting about the bi-national Minute 319 pulse flow that occurred in 2014. The
interview focused on Colorado River Delta research conducted by Pamela’s long-time collaborator who recently
passed away. In addition, she was asked about other results regarding the 2014 pulse flow on native plant species
and the history of Colorado River flows reaching the delta.

Drought on the Colorado Plateau

Alix Pfennigwerth* was interviewed for Science Moab, a weekly
radio program that focuses on Colorado Plateau research. Alix
spoke about the USGS Colorado Plateau Extreme Drought in
Grasslands Experiment (EDGE), and about the general topics
about drought and plant ecology on the Colorado Plateau. Here is
the link to the interview: https://www.kzmu.org/plant-resiliency-to-
drought/. For more information about EDGE:
https://www.usgs.gov/centers/sbsc/science/colorado-plateau-
extreme-drought-grassland-experiment-edge?qt-
science_center_objects=0#qt-science center_objects.

EDGE rainout shelter in a dryland ecosystem
(Photo credit: Mike Duniway, USGS)
Citizen Science in Grand Canyon

Anya Metcalfe* is featured in the USGS Ecosystems Podcast Series — Outstanding in the Field podcast titled Citizen
Science—Your Data in Action. In the podcast, Anya discusses aquatic insects in the Colorado River in Grand
Canyon, the effects of Glen Canyon Dam on those insects, and the potential beneficial effects of experimental “bug
flows” from Glen Canyon Dam on aquatic insects during the summer of 2018. To listen to the podcast:
https://www.usgs.gov/mission-areas/ecosystems/science/usgs-ecosystems-podcast-series-outstanding-field ?qt-
science_center_objects=0#qt-science _center_objects.

Soil Erosion in the West

Mike Duniway* was quoted by 91.5 KRCC, an NPR Station, in an article titled Soil erosion in the West is getting
worse and the air is getting dustier and can be found here: https://www.krcc.org/post/soil-erosion-west-getting-
worse-and-air-getting-dustier. The article referenced a recently published paper about wind erosion and dust in
moisture-limited regions of the US. Duniway is the lead author and the paper is co-authored by SBSC'’s Alix
Pfennigwerth*, Stephen Fick*, Travis Nauman*, and Jayne Belnap* as well as a collaborator from University of
Colorado Boulder. The paper can be found here: https://esajournals.onlinelibrary.wiley.com/doi/10.1002/ecs2.2650.
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Students Learning about Plants and Soil in Utah

Ohio Wesleyan University published a video depicting undergraduate students learning about plants and soil outside
of Moab, UT. Sean Hoy-Skubik* and Mike Duniway* are shown teaching students in the field. The link to the video is
here: https://www.youtube.com/watch?time_continue=1&v=c2VnAgQWijU.

Food Drive in Moab, Utah

SBSC personnel in Moab, Ut, along with National Park Service and the Synergy Company were acknowledged by
the Moab Sun News for the amount of food they collected during a local food drive. Collectively, the three
organizations collected and donated over 3,700 pounds of food. SBSC’s Hilda Smith* and Erika Geiger* organized
SBSC'’s role in the Moab food drive. The article is titled A Moab partnership bares fruit — and other food and can
be found here: http://www.moabsunnews.com/news/article 2ae5d6ca-c7e7-11e8-ab43-e78e2dcd764c.html.

Public, Partner, and Youth Outreach Activities

Upper Colorado River Commission

Scott VanderKooi*, Chief of SBSC's Grand Canyon Monitoring and Research Center (GMCRC), gave an invited
presentation on GCMRC activities at the 283rd meeting of the Upper Colorado River Commission on December 12,
2018 in Las Vegas, NV. The Commission's meeting was held in conjunction with the annual meeting of the Colorado
River Water Users Association. His talk focused on two experimental flows released from Glen Canyon Dam on the
Colorado River in 2018 and the responses of key biological and physical resources downstream in Glen and Grand
Canyons. Experimental bug flows to benefit aquatic insect abundance and diversity downstream of the dam were
conducted from May through August 2018 and a High-Flow Experiment to manage limited sand resources

occurred in November 2018.

National Park Service, Bureau of Land Management, Forest Service, and Tribal Partners

1) Jayne Belnap* gave a talk on the ecosystem role of biocrusts to the National Park Service employees and other
interested people in the public in the Grand Junction, CO area on November 5. This talk was followed by a walk,
where naturally occurring biocrusts were viewed and discussed.

2) Kirsten Ironside* gave a presentation to the superintendent of Bryce Canyon National Park and staff, the Bryce
Canyon Natural History Association board, and representatives from the Dixie National Forest on the importance
of wilderness areas in national parks for mountain lion reproduction.

3) Travis Nauman* and Mike Duniway* shared results from their recent Colorado River Basin salinity studies with
staff of the Moab Bureau of Land Management on December 11. Travis gave a presentation on the work the
USGS has been conducting to better understand where the high salt-contributing lands are located, including both
irrigated agriculture and areas of rangeland and forest with high bare-ground exposure and highly saline soils.

4) On February 22nd, SBSC scientist Sasha Reed* helped host a Science-Management Day, bringing together
scientists, managers, and stakeholders in the Southwest. Attendees included Althea Walker, Tribal Climate
Science Liason, and Steve Jackson, Director of the USGS Southwest Climate Adaptation Science Center, Lance
Porter, Bureau of Land Management's Canyon Country District Manager, Dana Witwicki and Rebecca Weissinger
of the National Park Service, and Zach Low of the Manti-La Sal U.S. Forest Service, as well as many others from
regional agencies, and 40 graduate students and professors from Utah State University. The event was a part of a
Utah State University Climate Adaptation Science (CAS) graduate program Reed co-developed, which strives to
give graduate students land management and policy experience during their formative graduate school years.
Climate adaptation is a focus and a large part of this program is providing internships where graduate students
spend their summer in agency settings. The program is supported by the National Science Foundation. For more
information, look to the CAS program website (https://climateadaptation.usu.edu/) and/or contact Reed
(screed@usgs.gov).
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Glen Canyon Dam Adaptive Management Program

1) Scott VanderKooi*, Chief of SBSC’s Grand
Canyon Monitoring and Research Center
(GCMRC), and GCMRC staff participated in a
September 27 webinar to update Glen Canyon
Dam Adaptive Management Program
stakeholders on the possibility of conducting a
High-Flow Experiment released from Glen
Canyon Dam into Glen and Grand Canyons in
early November. Tim Petty, the Assistant
Secretary for Water and Science, also
participated in the webinar. The objective of
High-Flow Experiments is to maintain or
enlarge sandbars and beaches along the
Colorado River by managing limited sediment
resources. VanderKooi, along with GCMRC
staff members David Topping*, Helen Fairley*,
and Jeff Muehlbauer* provided an overview on
the status of resources including sand and
sediment, native and nonnatives fishes
including the endangered humpback chub, the
aquatic foodbase, riparian vegetation, and
archeological and cultural resources. Updates on water resources and hydropower were provided by the Bureau
of Reclamation and Western Area Power Administration.

Glen Canyon Darh/a‘sseen from the Colorado River. (Photo credit: Todd Wojtowicz, USGS)

2) Scott VanderKooi* and Katrina Grantz from the Bureau of Reclamation briefed the Assistant Secretary for
Water and Science, Tim Petty, and representatives from federal and state agencies involved in the Glen Canyon
Dam Adaptive Management Program on October 16 concerning a potential High-Flow Experiment proposed to be
released from Glen Canyon Dam in early November. The briefing provided an overview of the recommendation
from a technical team, which reviewed Colorado River resources of concern, to proceed with a High-Flow
Experiment.

3) Scott VanderKooi*, Dave Lytle* (SBSC's Center Director), and GCMRC staff attended the winter meeting of the
Glen Canyon Dam Adaptive Management Program's Adaptive Management Working Group (AMWG) in Phoenix,
AZ on March 6-7, 2019. The first day of the meeting was attended by Dr. Tim Petty, secretary for Water and
Science and chair of the AMWG, and Kiel Weaver, Deputy Assistant Secretary for Water and Science.
VanderKooi and GCMRC Deputy Chief Mike Moran* provided a preview of results to be presented at the March
12-13, 2019 Annual Reporting Meeting to AMWG stakeholders. In addition, VanderKooi presented on potential
flow experiments that may be conducted in 2019 and future years in Glen and Grand Canyons and research and
monitoring activities to be conducted in support of these experiments as well as budget considerations associated
with a change in the budget model of the Glen Canyon Adaptive Management Program from support derived from
Glen Canyon Dam power revenues to appropriated funding.

4) Personnel from GCMRC met with stakeholders for their annual reporting meeting on March 12-13, 2019 in
Phoenix, Arizona. GCMRC scientists provided oral and poster presentations on recent findings regarding a wide
variety of topics including water quality, nonnative and native fish, sediment, sandbars, archeological and cultural
resources, recreation, riparian vegetation, and the aquatic food base. The annual reporting meeting this year
included a session on March 13 entirely devoted to High-Flow Experimental releases and their effect on various
resources.

5) Scott Vanderkooi*, Mike Moran*, and Helen Fairley* from the GCMRC attended a meeting of the Glen Canyon
Dam Adaptive Management Program's Technical Working Group (TWG) in Phoenix, Arizona on March 14,
2019. Vanderkooi gave presentations on possible experimental actions for calendar year 2019 and the status of
biological conservation measures from the Long-Term Experimental and Management Plan. Moran gave a
presentation on the GCMRC Fiscal Year 2018 budget and expenditures.
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Restoration Assessment and Monitoring Program for the Southwest (RAMPS)

1) Molly McCormick*, project coordinator for the Restoration Assessment and Monitoring Program for the
Southwest (RAMPS), visited Flagstaff High School's pre-AP Biology classes and talked about arid ecosystems
and restoration.

2) SBSC’s Restoration Assessment and Monitoring

Program for the Southwest (RAMPS) co-organized the )
Southwest Vegetation Management Association annual
meeting in Tucson, AZ. The meeting included 22 oral
presentations, four poster presentations, offered a class for
herbicide applicators licenses, and offered continuing

education credits for managers maintaining those licenses.
There were 75 people in attendance over the three days, ) %)
including land managers from federal and state 5‘@
organizations and academia across the Southwest. L

3) The USGS Restoration Assessment and Monitoring \S
Program for the Southwest (RAMPS) and project partners
on the Navajo Nation were awarded a Bureau of Indian \ ' ‘

Affairs Tribal Resiliency grant for their project Building

Res"iency With Native seeds: A ReStoration Training Molly McCromick, RAMPS prject coordinator, and National Park Service
Model for Southwest Tribes. The prOjeCt will build social attendee at a multi-day meeting with 40 USGS scientists and resource
and ecological resiliency by addressing harmful managers in southeast Utah. (Photo credit: Mike Duniway, USGS)

environmental trends, such as drought and soil erosion, through a series of workshops and demonstration sites.
The project will train at least 52 tribal members and staff from three tribes in six communities across the Little
Colorado River and Verde River Valleys in effective restoration practices using native seeds. The project is an
example of how RAMPS works with stakeholders within the Department of Interior, tribal governments, and state
agencies to provide guidance and support for effective restoration strategies across the Southwest. The RAMPS
consortium of over 100 entities works together to increase land productivity and to reduce threats posed by
environmental hazards. RAMPS is coordinated by the SBSC and more information about this program can be
found by contacting the program manager, Molly McCormick* (mmccormick@usgs.gov), or by going to the
RAMPS website: www.usgs.gov/SBSC/RAMPS.

4) Seth Munson* and Molly McCormick* from RAMPS went on a tour with the Arizona Public Service (APS)
natural resource specialist to discuss research questions regarding right of way maintenance in desert chaparral
vegetation communities.

5) Molly McCormick* from RAMPS gave a presentation at the Central Arizona Conservation Alliance (CAZCA)
restoration lab. Members of CAZCA are looking to build some experimental gardens as part of the USGS RAMPS
RestoreNet project. To get more information about RAMPS: www.usgs.gov/SBSC/RAMPS. For more information
about the RestoreNet project: https://www.usgs.gov/centers/sbsc/science/restorenet-distributed-field-trial-network-
dryland-restoration?qt-science_center_objects=0#qt-science_center_objects.

6) Molly McCormick provided an update on the RestoreNet project to the partners at the Diablo Trust Cooperative
Resource Operational Plan (CROP) meeting.

7) RAMPS helped facilitate a multi-day meeting with 40 USGS scientists and resource managers in southeast
Utah. The objectives of the workshop included building a shared vision, identify research needs, and generating
management options that address threats caused by increasing aridity. The group is now solidifying that vision in
preparation for funding proposals that will support implementation.

8) RAMPS was recently mentioned in the National Seed Strategy Progress Report
(https://www.blm.gov/sites/blm.gov/files/uploads/NationalSeedStrategy MakingProgress_2018.pdf, page 8) for
supporting the science needs of a multi-agency working group on the topic of plant materials development.
RAMPS, along with SBSC scientist Rob Massatti*, helped supplement the Progress Summary Tables (Appendix
1) with ongoing research going on across the Southwest that supports the Seed Strategy.
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9) The first workshop of the Bureau of Indian Affairs (BIA)-funded "Building Resilience with Native Seeds" was
held on April 2 in Window Rock, AZ. Participants included twenty-three employees of tribal land management
agencies of three tribes (Diné, Hopi, and Yavapai-Apache). In this workshop, participants reviewed restoration
ecology and techniques for arid lands, learned about the newly-formed Diné Native Plant Program, and sowed
native plant seeds in the greenhouse. The plants will be installed at an experimental plot and demonstration
garden in a subsequent workshop. This was the first in a six-workshop series designed to "train the trainers". The
participants will be given resources so that they can train their colleagues in techniques for restoring arid lands.
Ramps assisted in the writing of the BIA-funded proposal.

10) The Ramps team, led by Mike Duniway*, is partnering with the Bureau of Land Management (BLM) national
office to improve reclamation success on western public lands in seven states. The group is currently conducting
a structured analysis of existing reclamation standards and practices, including scientific literature, reports, and
policies. The next stage is to talk with BLM field office staff to better understand practices at the field-office level.
The project will produce a practical technical reference or guidebook that can be used to inform management or
policy decisions.

11) Ramps recently partnered with the National Park Service (NPS), Society for Ecological Restoration, and
Strategic Habitat Enhancement, LLC (SHE) on techniques for restoring pollinator habitat in the Sonoran Desert.
Participants included 30 NPS resource managers and field staff, private citizens, and organizations working on
medium scale (1 acre or more) pollinator habitat projects. The workshop was held at NPS Desert Research
Learning Center (DRLC) in Tucson. After learning about pollination ecology and techniques for supporting
pollinators in arid lands, participants help install 20 native plant species as part of the DRLC pollinator
demonstration garden.

12) On April 4, Molly McCormick* and Rob Massatti* participated in the research committee for the Institute for
Applied Ecology's Southwest Seed Partnership. The committee is comprised of representatives from National
Forest Service, Bureau of Land Management, National Park Service, U.S. Geological Survey, New Mexico State
University, and University of Arizona. The group is working on sharing the latest research, identifying gaps in
knowledge, and then making progress on filling those gaps on the topic of native plant materials development for
arid land restoration.

Youth and Student Outreach

1) Erika Geiger* and Sasha Reed* were on the planning committee for the Moab, UT Festival of Science, which
occurred from October 3-7. SBSC had a presence at every event and led three of them, including a plant and

biological soil crust hike. The festival of science attracts people of w

all ages, including many young people.

2) Bridget Deemer™ is part of an all-woman National Geographic
Explorers research team exploring the potential effects of
increasing temperatures on methane, a strong greenhouse gas,
being liberated from lakes. As part of this project, an
undergraduate student from Dickinson College visited SBSC’s
Grand Canyon Monitoring and Research Center and Northern
Arizona University to run methane concentration samples at the
Colorado Plateau Stable Isotope Laboratory in coordination
with Deemer.

3) David Ward* spoke to 21 students at a Yavapai COIIege Icelandic lake sampled as part of the methane project.
aquaculture class in Chino Valley, AZ about ammonia cycling in a (Photo credit: Bridget Deemer. USGS)
filtration and control of invasive aquatic species context.

4) Morgan Ford* conducted a comprehensive lab tour for approximately 20 Prescott College students conducting
their Grand Canyon Semester. This included an explanation of aquatic insect research, a tour of the SBSC insect
lab facilities, a discussion of some of the current issues surrounding Grand Canyon, and an exploration of
potential internship opportunities for interested students.

5) David Ward* gave a lecture at Northern Arizona University to approximately 80 undergraduate students in a
vertebrate zoology class about the conservation of southwestern native fish on February 4.
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6) SBSC’s Sasha Reed* and Lucretia Olson from the U.S. Forest Service will serve on a panel that was requested
by the University of Montana’s graduate students to field questions and share perspectives about federal science
careers.

7) Ted Kennedy’s* aquatic ecology research group hired an intern from a local high school to complete a project
examining the effects of wildfire/ash flow on the macroinvertebrate community structure in Shinumo Creek in
Grand Canyon. This internship is being conducted as part of a senior project to graduate with high honors from
school.

8) Morgan Ford* brought microscopes and various other sample processing equipment to Northland Preparatory
Academy and Sinagua Middle School to assist them with a water quality project both schools are working on. This
included a brief discussion of water quality assessment principles, and then a hands-on lab where each student
was instructed to sort and properly identify the invertebrates they collected from leaf-packs collected from a small
stream in the area to assess its quality.

9) David Ward* held a fish show and tell for two 7" grade classes in a Flagstaff,
Arizona middle school. 65 students attended the show and tell and the topic was
native and invasive species of the Colorado River.

10) Kirsten Ironside* gave a presentation to the middle school students of Maine
Consolidated School in Parks, AZ on bats last Thursday (2/28). The presentation
showed students how to access USGS National Gap Analysis Project (GAP) models
and use sciencebase.gov for finding information on bats. Kathryn Thomas* assisted
with developing the presentation and Kathryn’s vertebrate biodiversity and renewable
energy project (https://www.usgs.gov/centers/sbsc/science/nforming-renewable-
energy-development-siting-decisions-vertebrate-biodiversity?qt-

science_center objects=0#qt-science_center objects) was helpful for identifying bat
species habitat at the school, and will also help the students design bat houses and
roosts in support of their Natural Heritage grant to create a school yard bat sanctuary.

11) The SBSC was one of several Flagstaff science centers to participate in Flagstaff's  Batcaptured by USGS researchers.
6" annual STEM Celebration Night at Northern Arizona University. Todd Wojtowicz* (Photo credit: USGS)
attended the event on behalf of SBSC, and Morgan Ford* and Shellie Puffer* helped Wojtowicz prepare for the
event. The SBSC table contained a display of aquatic and terrestrial insects, images of turtles, and literature about
SBSC science. The other Flagstaff USGS science centers that participated at Flagstaff's STEM Night were the
Astrogeology Science Center; Geology, Minerals, Energy, and Geophysics Science Center; Western Geographic
Science Center; and Arizona Water Science Center.

12) David Ward gave a guest lecture at the Yavapai College Aquaculture Class in Chino Valley on April 2 to about
20 students on reproduction and spawning in fish.

Grand Canyon River Guides Training Seminar

Scott VanderKooi*, Chief of the Grand Canyon Monitoring and Research Center (GCMRC), Helen Fairley*, David
Ward*, Anya Metcalf*, and Paul Grams™ attended the Grand Canyon River Guides Training Seminar on March 31.
Ward and VanderKooi gave a hands-on presentation about native and non-native fish of the Colorado River, Metcalf
spoke about insects and the experimental Bug Flows that occurred on the Colorado River during the summer of
2018, Grams spoke about sand bars and High-Flow Experiments on the Colorado River, and Fairley spoke about the
relationship between dam-regulated flows, sediment supply, vegetation encroachment, and archaeological site
preservation.

Restoration Meeting

Rebecca Mann*, Natalie Day*, Colin Tucker*, and Steve Fick* from SBSC, plus Kristina Young (University of Texas
at El Paso and Science Moab) organized and hosted a working group meeting for Canyon Country Restoration
researchers and practitioners in Moab, UT on March 19™. Approximately 35 people participated in the event,
representing the local Moab area plus closely neighboring communities including Monticello, UT, and Grand
Junction, CO. Restoration-oriented presentations were given by local experts, including Mike Duniway* (SBSC).
These were followed by a group discussion how the local restoration community can build capacity for partnerships
and networking. The meeting was sponsored by the Society for Ecological Restoration, Southwest Chapter.
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Public Presentations

1) Sash Reed* and Paul Grams* gave presentations at a community symposium titled The Future of the
Colorado River. Sasha talked about riparian plant communities associated with large rivers and Paul spoke
about river sediment.

2) SBSC scientist Sasha Reed* gave an invited talk to the Moab, Utah community at a Science on Tap event. The
talk was titled The word on the street: NEW things we have learned about our desert ecosystems in the last
20 years, and more than 160 people attended the talk. For more information about the talk or the event, please
contact Reed (screed@usgs.gov).

3) David Ward* gave a presentation at the Museum of Northern Arizona about the fishes on Arizona to about 60
people.

4) David Ward* gave a presentation to the public in Flagstaff, AZ at their monthly Science on Tap event on April
18. His presentation was titled Colorado pikeminnow: forgotten predator of the lower Colorado River and 70
people were present to hear David’s talk.

SCIENCE

Published Papers, Reports, Data Releases, etc.
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Nagler, P.L.*, Marithi Sridar, B.B., Olsson, A.D., van Leeuwen, W.J.D., and Glenn, E.P., 2018, Chapter

6: Hyperspectral remote sensing tools for quantifying plant litter and invasive species in arid ecosystems, in
Thenkabail, P.S., Lyon, G.J., and Huete, A., eds, Hyperspectral remote sensing of vegetation, second edition, CRC
Press- Taylor and Francis group, Boca Raton, London, New York, p. 97-130,
https://www.crcpress.com/Hyperspectral-Remote-Sensing-of-Vegetation-Second-Edition-Four-Volume/Thenkabail-
Lyon-Huete/p/book/9781138066250.

Nauman T.W.*, and Duniway, M.C.*, 2019, Relative prediction intervals reveal larger uncertainty in 3D approaches
to predictive digital soil mapping of soil properties with legacy data: Geoderma, v. 347, p. 170-184,
https://www.sciencedirect.com/science/article/pii/S0016706118319347?dgcid=coauthor.

Pennington, V.E., Bradford, J.B.*, Palmquist, K.A., Renne, R.R., and Lauenroth, W.K., 2019, Patterns of big
sagebrush plant community composition and stand structure in the western United States: Rangeland Ecology and
Management, https://www.sciencedirect.com/science/article/pii/S1550742418303385#ks0005.

Ravi, S., Gonzales, H.B., Buynevich, 1.V, Li, J., Sankey, J.B.*, Dukes, D., Wang, G., 2018, On the development of a
magnetic susceptibility-based tracer for aeolian sediment transport research: Earth Surface Processes and
Landforms, https://doi.org/10.1002/esp.4536.

Reis, C.R., Reed, S.C.*, Oliveira, R.S., and Nardoto, G.B., 2019, Isotopic Evidence that Nitrogen Enrichment
Intensifies Nitrogen Losses to the Atmosphere from Subtropical Mangroves: Ecosystems,
https://link.springer.com/article/10.1007/s10021-018-0327-0.

Rhodin, A.G.J., Stanford, C.B., van Dijk, P.P., Eisemberg, C., Luiselli, L., Mittermeier, R.A., Hudson, R., Horne, B.D.,
Goode, E.V., Kuchling, G., Walde, A., Baard, E.H.W., Berry, K.H., Bertolero, A., Blanck, T.E.G., Bour, R., Buhimann,
K.A., Cayot, L.J., Collett, S., Currylow, A., Das, I., Diagne, T., Ennen, J.R., Forero-Medina, G., Frankel, M.G., Fritz,
U., Garcia, G., Gibbons, J.W., Gibbons, P.M., Shiping, G., Guntoro, J., Hofmeyr, M.D., Iverson, J.B., Kiester, A.R.,
Lau, M., Lawson, D.P., Lovich, J.E.*, Moll, E.O., Paez, V.P., Palomo-Ramos, R., Platt, K., Platt, S.G., Pritchard,
P.C.H., Quinn, H.R., Rahman, S.C., Randrianjafizanaka, S.T., Schaffer, J., Selman, W., Shaffer, H.B., Sharma,
D.S.K., Haitao, S., Singh, S., Spencer, R., Stannard, K., Sutcliffe, S., Thomson, S., and Vogt, R.C., 2018, Global
conservation status of turtles and tortoises (order Testudines): Chelonian Conservation and Biology, v. 17, no. 2, p.
135-161, http://www.chelonianjournals.org/doi/full/10.2744/CCB-1348.1.

Sankey, J.B.*, Chain, G.R., Solazzo, D., Durning, L.E.*, Bedford, A., Grams, P.E.*, and Ross, R.P., 2018, Sand
classifications along the Colorado River in Grand Canyon derived from 2002, 2009, and 2013 high-resolution
multispectral airborne imagery: U.S. Geological Survey data release, https://doi.org/10.5066/P99TN424.

Schwemm, C.A., Drost, C.A.*, Orrock, J.L., Coonan, T.J., and Stanley, T.R., 2018, Comparison of estimators for
monitoring long-term population trends in deer mice, Peromyscus maniculatus, on the California Channel Islands:
Western North American Naturalist, v. 78, no 3, https://scholarsarchive.byu.edu/wnan/vol78/iss3/14/.

Scott, M.L., Webb, R.H., Johnson, R.R., Turner, R.M., Friedman, J.M., and Fairley, H.C.*, 2018, Evaluating riparian
vegetation change in canyon-bound reaches of the Colorado River using spatially extensive matched photo

sets, in Johnson, R.R., Carothers, S.W., Finch, D.M., Kingsley, K.J., and Stanley, J.T., eds., Riparian research and
management--Past, present, future, v. 1, General technical report RMRS-GTR-377: Fort Collins, Colo., U.S.
Department of Agriculture, Forest Service, Rocky Mountain Research Station, p. 148-

173, https://doi.org/10.2737/RMRS-GTR-377.

Thomas, K.A.%, Falvo, C.I.P., Enns, K.D., Bell, T.M., and Everette, A.L., 2018, Central Mojave Desert Vegetation
Mapping Project, California, 1997-1999: U.S. Geological Survey data release, https://doi.org/10.5066/POOUBEGT.

Thomas, K.A.*, Shryock, D.F., and Esque, T.C., 2019, Arizona hedgehog cactus (Echinocereus triglochidiatus var.

arizonicus)—A systematic data assessment in support of recovery: U.S. Geological Survey Open-File Report 2019-
1004, 36 p., https://doi.org/10.3133/0fr20191004.
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Unema, J.A., Topping, D.*, Caster, J.*, and Kohl, K.A.*, 2018, Geomorphic Change-Sediment Transport Data for the
Little Colorado River, Arizona, USA: U.S. Geological Survey data release, https://doi.org/10.5066/P9G2V5LZ.

van Riper, C., lll.*, Puckett, S.L. and Darrah, 2018, Influences of the invasive tamarisk leaf beetle (Diorhabda
carinulata) on avian diets along the Dolores River in southwestern Colorado USA: Biological Invasions, v. 20, no. 11,
p. 3145-3159, https://doi.org/10.1007/s10530-018-1764-6.

Waller, E. K., Villarreal, M.L., Poitras, T.B., Nauman, T.W.*, and Duniway, M.C.*, 2018, Landsat time series analysis
of fractional plant cover changes on abandoned energy development sites: International Journal of Applied Earth
Observation and Geoinformation, v. 73, p. 407-419,
https://www.sciencedirect.com/science/article/pii/S0303243418303027.

Wang G., Li, J. Ravi, S., Theiling, B.P., and Sankey, J.B.*, 2018, Fire changes the spatial distribution and sources of
soil organic carbon in a grassland-shrubland transition zone: Plant and Soil,
https://link.springer.com/article/10.1007%2Fs11104-018-3895-z.

Ward, D.L.*, 2018, Hatchery Trout Predation Data, Arizona: U.S. Geological Survey data release,
https://doi.org/10.5066/PORLNCAE.

Wood, T.E., Gonzélez, G., Silver, W.L., Reed, S.C.*, and Cavaleri, M.A., 2019, On the shoulders of giants:
Continuing the legacy of large-scale ecosystem manipulation experiments in Puerto
Rico: Forests, https://www.mdpi.com/1999-4907/10/3/210.

Yackulic, C.B.*, 2019, Northern spotted owl data and analysis code, Cascade Range, Pacific Northwest, USA: U.S.
Geological Survey data release, https://doi.org/10.5066/P90O0IIRH.

Yackulic, C.B.*, Bailey, L.L., Dugger, K.M., Davis, R.J., Franklin, A.B., Forsman, E.D., Ackers, S.H., Andrews, L.S.,
Diller, L.V., Greme., S.A., Hamm, K.A., Herter, D.R., Higley, J.M., Horn, R.B., McCafferty, C., Reid, J.A., Rockweit,
J.T., and, Sovern, S.G., 2019, The past and future roles of competition and habitat in the range-wide occupancy
dynamics of northern spotted owls: Ecological Applications,
https://esajournals.onlinelibrary.wiley.com/doi/full/10.1002/eap.1861.

Presentations, Posters, Lectures, Workshops, and Panels

Bair, L.*, 2018, Socioeconomic considerations of environmental flows: using bioeconomic modeling to identify cost-
effective approaches for managing invasive species in the Grand Canyon, USA [presentation]: Department of Interior
Economics Training Workshop.

Burger, W., Ravi, S., Grandstaff, D., Li, J., Wang, G., Sankey, J.B.*, and Van Pelt, R., 2018, Spatial Analysis of Post-
Fire Sediment Redistribution Using Rare Earth Element Tracers [presentation]: American Geophysical Union
meeting.

Dean, D.J.*, Buscombe, D., and Topping, D.J.*, 2018, Comprehensive sediment-transport measurements on a large
sand-bedded river: bedform tracking, acoustical suspended-sediment measurements, and physical sampling on the
Lower Chippewa River, WI [poster]: American Geophysical Union meeting.

Deemer, B.*, 2018, Analysis and management of the aquatic environment [presentation]: Dickinson College.

East, A.E., Jenkins, K.J., Happe, P.J., Bountry, J.A., Beechie, T.J., Mastin, M.C., Sankey, J.B.*, and Randle, T.J.,
2018, Controls on fluvial morphology in Olympic National Park, Washington, USA: physical factors or wolf-driven
trophic cascades? [presentation]: American Geophysical Union meeting.

East, A.E., Logan, J.B., Mastin, M.C., Ritchie, A.C., Bountry, J.A., Magirl, C.S., and Sankey, J.B.*, 2018, Fluvial

geomorphic evolution under sediment-starved vs. sediment-rich conditions: Response to the world’s largest dam
removal, Elwha River, Washington, USA [presentation]: American Geophysical Union meeting.
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Fairley, H.*, 2019, Understanding dam effects on downstream archaeological resources: lessons learned from three
decades of research downstream from Glen Canyon Dam, Arizona [presentation]: Society for American Archaeology
meeting.

Fairley, H.*, 2019, U.S. Geological Survey Research in Grand Canyon National Park: A Century of Collaboration
[presentation]: Grand Canyon Historical Society symposium.

Jarchow, C.J.*, Waugh, W.J., Nagler, P.L.*, and Glenn, E.P., 2019, Using landscape-scale evapotranspiration
estimates to explain groundwater dynamics at Uranium Mill Tailings Radiation Control Act (UMTRCA) sites in the
arid southwestern United States [presentation]: European Geoscience Union General Assembly 2019.

Kasprak, A.*, Sankey, J.B.*, Buscombe, D., Durning, L.*, Caster, J.*, Grams, P.*, East, A., and Butterfield, B., 2018,
Flow Alteration, River Valley Morphology, and the Influence of Glen Canyon Dam on Sediment Availability along the
Colorado River in Grand Canyon [presentation]: American Geophysical Union meeting.

Li, J., Wang, G., Ravi, S., and Sankey, J.B.*, 2018, Fire changes micro-scale stable isotopes of soil nitrogen (N)
spatial heterogeneity in a grassland-shrubland system [presentation]: American Geophysical Union meeting.

McCormick, M.*, Munson, S.*, Butterfield, B., Bradford, J.*, Copeland, S., Conn, J., and Gornish, E., 2018, RAMPS:
Restoration Assessment and Monitoring Program for the Southwest [poster]: Southwest Vegetation Management
Association annual meeting, Tucson, AZ.

McCormick, M.*, Munson, S.*, Butterfield, B., Bradford, J.*, Copeland, S., and Gornish, E., 2018, RAMPS:
Connecting science and land management [presentation]: Southwest Vegetation Management Association annual
meeting, Tucson, AZ.

Munson, S.M.*, and Bunting, E.L., 2018, Plant production responses to water balance differ across dryland
ecosystems and are enhanced under extremes [presentation]: American Geophysical Union Annual Meeting.

Nagler, P.L.*, Jarchow, C.J., Barreto Mufioz, A., Combs, T. P., and Didan, K., 2019, Remote sensing time-series
analysis of plant cover change in restoration areas in the riparian zone of the Colorado River Delta [poster]:
RiversEdgeWest.

Nagler, P.L.*, Jarchow, C.J., Barreto-Muriez, A., and Didan, K., 2018, Environmental pulse flows as a tool for
restoration of plant communities: a case study of remote sensing methods to measure greenness and
evapotranspiration in the lower Colorado River Delta [poster]: American Geophysical Union meeting.

Nagler, P.L.*, Jarchow, C.J., Barreto Munoz, A., and Didan, K., 2019, Greenness and evapotranspiration in the lower
Colorado River Delta in response to environmental pulse flows [presentation]: USDA Agriculture Research Service.

Nagler, P.L.*, Jarchow, J., Didan, K., and Barreto Munez, A., 2019, Remotely sensed evapotranspiration in the lower
Colorado River Delta in response to environmental pulse flows [presentation]: European Geoscience Union General
Assembly 2019.

Nagler, P.L.*, Jarchow, C.J., Waugh, W.J., Barreto Mufioz, A., Hermann, S., and Didan K, 2019, Remote sensing
estimates of evapotranspiration at a southwestern uranium mill tailings site [presentation]: RiversEdgeWest.

Nagler, P.L.*, Jarchow, C.J., Waugh, W.J., Barreto Mufioz, A., Hermann, S., and Didan K, 2019, Remote sensing
estimates of evapotranspiration at a southwestern uranium mill tailings site [presentation]: USDA Agriculture
Research Service.

Nouri, H., Nagler, P.*, Borujeni, S.C., Jarchow, J., Barreto Munez, A., and Didan, K., 2019, Effects of spatial

resolution of satellite images on the remote sensing-based evapotranspiration estimation of urban greenery
[presentation]: European Geoscience Union General Assembly 2019.
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Noori, B., Nouri, H., and Nagler, P.L.*, 2019, Water demand of desert margin farmlands: remote sensing and
modeling approaches [presentation]: European Geoscience Union General Assembly 2019.

Palmquist, E.*, Allan, G., Whitham, T., Ogle, K., Butterfield, B., and Shafforth, P., 2018, Genetic structure and gene
flow in woody riparian plants: implications for restoration in the Grand Canyon [presentation]: 2019 Riparian
Restoration Conference.

Reed, S.C.*, 2018, The Future of Riparian Vegetation Communities along the Big Rivers [presentation]: The Future
of the Colorado River: A Community Symposium.

Reed, S.C.*, 2019, Exploring the structure and function of our U.S. drylands: stories of resilience and change
[presentation]: University of Montana's Organismal Biology, Ecology, and Evolution program.

Reed, S.C.*, 2019, Challenges and solutions for our global drylands: a biogeochemical perspective [presentation]:
Stanford University, School of Earth, Energy, & Environmental Sciences.

Sankey, J.B.*, Kapsrak, A.*, Caster, J.*, Sankey, T., Andrews, T.*, Solazzo, D., 2018, Integrating LIDAR and SfM
data from ground-based, unmanned (UAV) and manned aerial platforms to estimate sediment budgets for aeolian
dunefields [presentation]: American Geophysical Union meeting.

Sankey, J.B.*, Kapsrak, A.*, Caster, J.*, Sankey, T., Andrews, T.*, Solazzo, D., 2018, Integrating LIDAR and SfM
data from ground-based, unmanned (UAV) and manned aerial platforms to estimate sediment budgets for aeolian
dunefields [presentation]: American Geophysical Union meeting.

Tennant, L.*, 2018, Effects of body size on vulnerability to predation in juvenile roundtail chub stocked in the upper
Verde River, Arizona [presentation]: Desert Fishes Council meeting.

VanderKooi, S.*, 2018, Glen Canyon Dam Adaptive Management Program—science support and lessons learned
[presentation]: Middle Rio Grande Endangered Species Collaborative Program workshop.

Ward, D.*, 2018, Forgotten secrets of invasive fish eradication [presentation]: Desert Fishes Council meeting.

PUBLICATIONS HIGHLIGHTED BY OTHER SCIENTISTS & ORGANIZATIONS

River Bounces Back After World’s Largest-Ever Dam Removal

The journal Nature highlighted a recently published paper with co-authors from the USGS and Bureau of Land
Management (BLM). The authors of the paper are from the Pacific Coastal and Marine Science Center (Amy East
(lead author), Joshua Logan, and Andy Richie), Washington Water Science Center (Mark Mastin), Arizona Water
Science Center (Chris Magirl), and Southwest Biological Science Center (Joel Sankey*) from the USGS, and
Jennifer Bountry from the BLM. The title of Nature article is River bounces back after world’s largest-ever dam
removal and can be found here: https://www.nature.com/articles/d41586-018-07707-0. The paper the article is
based on can be found here: htips://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2018JF004703.

Global Conservation Status of Turtles and Tortoises (Order: Testudines)

The Chelonian Research Foundation published a press release about a paper that reviewed and analyzed the
conservation status and threat categories of all recognized species of turtles and tortoises. SBSC scientist Jeff
Lovich* is a co-author on that paper. The press release can be found here:
http://www.chelonianjournals.org/page/Global-Review-of-Turtle-and-Tortoise-Status-Reveals-Extent-of-Extinction-
Crisis. The paper that the press release is based on can be found here:
http://www.chelonianjournals.org/doi/full/10.2744/CCB-1348.1.
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Effectiveness of Ultrasonic Imaging for Evaluating Presence and
Maturity of Eggs in Fishes in Remote Field Locations

A manuscript co-authored by SBSC’s David Ward* along with two
collaborators from the USGS Arizona Cooperative Fish and Wildlife
Research Unit (including the lead author) was one of four papers
highlighted in the November 2018 issue of Fisheries magazine. The
highlighted paper describes an ultrasonic, nonlethal method to
determine sex and maturity in fish species. The Fisheries magazine

. . . Endangered humpback chub
highlight can be found on page 548 of the November issue: (Photo credit: David Ward, USGS)

https://afspubs.onlinelibrary.wiley.com/doi/epdf/10.1002/fsh.10011. The

manuscript the highlight is based on is titled Effectiveness of ultrasonic imaging for
evaluating presence and maturity of eggs in fishes in remote field locations

and can be found here: https://afspubs.onlinelibrary.wiley.com/doi/full/10.1002/nafm.10200.

AWARDS

Bridget Deemer* was recently accepted for an editorial fellowship with the Limnology and Oceanography Letters
journal. The two-year fellowship allows early-career scientists to gain experience in scientific publishing, peer-review,
and scientific writing.

The USGS Restoration Assessment and Monitoring Program for the Southwest (RAMPS) was recently awarded

a NASA Space Grant to support a Northern Arizona University undergraduate research intern for the 2019-2020
school year. The intern will assist with installing and measuring sites for RestoreNet, an ecological restoration field
trial network designed to strengthen DOI land treatment outcomes across environmental gradients in the Southwest.
For more information on RestoreNet: https://www.usgs.gov/centers/sbsc/science/restorenet-distributed-field-trial-
network-dryland-restoration?qt-science_center_objects=0#qt-science_center_objects.

OTHER NOTABLES

Minute 319 Pulse Flow

Pamela Nagler* was in Mexicalia, Mexico from October 23-25 for a wrap-up meeting about the bi-national Minute
319 pulse flow that occurred in 2014. There were representatives from American and Mexican non-governmental
organizations and universities, USGS, Bureau of Reclamation, Colorado River Commission of Nevada, Arizona
Department of Water Resources, and the International Boundary and Water Commission (IBWC) present at the
meeting. The meeting consisted of presentations about the results of the Mlnute 319 pulse flow of 2014 and
fieldtrips. . e | il

Weed Management Meeting

Kathryn Thomas™ attended the Sonoran Cooperative Weed
Management Area meeting (So-CWMA) in Tucson November 7th.
The So-CWMA is re-initiating after a multi-year hiatus. Thomas
provided information on previous collaborative efforts in Arizona
which she led or collaborated with: the Southwest Exotic Plant
Mapping Program (SWEMP) and the Arizona Wildlands Invasive
Plant Working Group.

Economics Workshop

Nonnative Russian thistle (Salsola tragus) growmg on a sand
Lucas Bair* attended a Department of Interior (DOI) Economics dune in southern Arizona. (Photo credit: USGS)
Training Workshop from September 25-27 in Washington, D.C. The objectives of the workshop were to provide
training on new economic tool used for analysis and data visualization, discuss the DOI’s current economics needs,
share current DOI research, and develop a economics community of practice to leverage expertise across the DOI.
Lucas also served on a panel and gave a presentation at the workshop.
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Sediment Workshop in Flagstaff

The Sediment Transport Opportunities for Proposals (STOP) interdisciplinary
workshop was held on October 24 on the USGS Flagstaff Science Campus (FSC),
Flagstaff, AZ. Tim Titus from the Astrogeology Science Center led the workshop and
personnel from Geology, Minerals, Energy, and Geophysics Science Center; Western
Geographic Science Center; Astrogeology Science Center; Arizona Water Science
Center; and Southwest Biological Science Center served on the program committee
and as facilitators during the workshop. Representatives from all five science centers
located on the FSC, several Northern Arizona University departments, and the
National Park Service attended the workshop. Several interdisciplinary project ideas
were developed in the workshop and those ideas are currently being developed into
proposals.

Dust samplers at a site in Utah are being used to

help understand the transport of sediment via wind.
(Photo credit: Erika Geiger, USGS)

Sesquicentennial Colorado River Exploring Expedition

SBSC’s Paul Grams*, Joel Sankey*, Lucas Bair*, Helen Fairley*, Ted Kennedy*,
Anya Metcalfe*, Charles Yackulic*, Bridget Deemer*, Maria Dzul*, Tom Gushue*, Emily Palmquist*, Pamela Nagler*,
Sasha Reed*, Molly McCormick*, Todd Wojtowicz*, Mike Moran*, Scott VanderKooi*, and Ted Melis* met with
organizers of the Sesquicentennial Colorado River Exploring Expedition (SCREE), of which the USGS is a partner.
SCREE will celebrate the John Wesley Powell expedition that started in 1869 to explore the Green and Colorado
Rivers by having their own expedition of the Green and Colorado Rivers starting in May 2019. This project will give
rise to a diverse array of outreach and educational material highlighting USGS science, including SBSC science.
SBSC personnel provided scientific information about the Colorado River to USGS’s manager of Youth and
Education Programs Eleanour Snow as well as Anne Scott (USGS), Bill Banks (USGS), and Tom Minckley
(University of Wyoming).

USGS Drought Workshop

A number of USGS Southwest Region ecologists participated in an Ecological Drought Workshop in Denver, CO on
April 11. The goals of the workshop were to advance the USGS Integrated Ecological Drought Strategy by
discussing and developing interdisciplinary approaches for addressing ecological drought vulnerability in several
basins across the United States. The working group brought together participants with expertise in surface water
hydrol