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SOUTHERN CALIFORNIA ACADEMY OF SCIENCES
About the Academy

The objectives of the Academy are to promote fellowship among scientists and those interested in
science; to contribute to scientific literature through publication of pertinent manuscripts; to
encourage and promote scholarship among young scientists; and to provide information to the
membership, to the public, and to the public agencies on such matters as may be of joint interest
to the sciences and society.
ARTICLE II – OBJECTIVES in the By-Laws of the Southern California Academy of Sciences

The Academy utilizes dues and contributions to promote student research, from high school
students through the college graduate level with the following activities:
• Research Training Program: High school students conduct research with professional
mentors and present their results at the Annual Meeting. Top presenters also attend the
national conference of the American Junior Academy of Science held in conjunction with
the American Association for the Advancement of Science.
• Research support: Undergraduate and graduate students receive grants to help cover
their research costs.
• Cash awards: Undergraduate and graduate students receive awards for best presentation
and best poster at the Annual Meeting.
The Academy is working toward expanding its student programs by increasing the number of
student participants, as well as increasing the amount of research support and cash awards.
Contributions are vital in helping the Academy achieving this goal.
The Southern California Academy of Sciences is a Federally recognized 501(c)(3) non-profit organization

Please join us for future meetings!

May 5, 2023
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SOUTHERN CALIFORNIA ACADEMY OF SCIENCES
President’s Message

Friends and colleagues,
Welcome to the 2022 Annual Meeting of the Southern California Academy of Sciences at
California State University Fullerton. It has been a long two years and we were thrilled to see those
who joined us virtually last year. This year, we are all grateful for the opportunity to gather again
as a community. We've assembled a diverse selection of symposia and speakers, which we will
highlight with three symposia: Urban Biodiversity, Microplastics, and Drought and Water. Our
plenary speaker this year is Dr. Jason John who serves in the California Natural Resources Agency.
He will discuss his work and contributions to the state’s 30x30 initiative in a talk titled, “30x30
California: Accelerating Conservation of our lands and Coastal Waters to Protect Biodiversity,
Increase Access to Nature, and Combat Climate Change.” In the afternoon, contributed paper
presentations will cover a variety of topics ranging from physiology and ecology to parasitology.
To round out the day we will finish with an evening poster session that will include our high school
members enrolled in the SCAS Research Training Program.
As the President of the SCAS Board of Directors, and on behalf of the Board, I would like to thank
all our members, past and present, for your contributions to the Academy. Last year, SCAS was
the recipient of a generous donation from the Daniel Guthrie trust. Dr. Guthrie served on the SCAS
board for over 40 years in nearly even capacity (president, secretary, treasurer, SCAS Bulletin
editor, and annual meeting coordinator). He was both a SCAS fellow and was the inaugural
recipient of the Daniel Guthrie Service award. The SCAS board is honored and humbled by his
gift. Additionally, I would like to acknowledge our donor members, as well as our partners-in-kind
(The Natural History Museum of Los Angeles County, American Institute of Fishery Research
Biologists, and the Southern California Society of Parasitologists) for their generous support of
SCAS and the SCAS Research Training Program.
If you have scientific papers to publish, remember that the SCAS Bulletin waives page charges for
SCAS members who don’t have funding to publish. The goal of the Bulletin is to report on research
activities of SCAS members, scientific research conducted in southern California, and research
that is of interest to the membership. I would like to give a special thanks to the editors of the
Bulletin, Dan Pondella and Larry Allen for all their hard work.
Finally, I am pleased to announce that next year’s annual meeting will be held at UC Santa Barbara
on May 5, 2023. Thank you for your continued support of SCAS. I look forward to chatting with
you soon!
Lisa Collins, Ph.D.
SCAS President
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BOARD OF DIRECTORS

The academy is always seeking members who would like to become more involved in our activities
by serving on our Board of Directors. The board meets once a month to plan and direct the society’s
activities, which include organizing the annual meeting, publication of the Bulletin, offering
financial support to undergraduate and graduate students, and operating a Research Training
Program for high school students. Please let any Board member know if you are interested in
becoming more involved.
Officers
Lisa Collins, President
Shelly Moore, Vice-President and Web Administrator
Edith Read, Recording Secretary
Amber Brown, Treasurer
Shana Goffredi, Corresponding Secretary and Smilodon Editor
Daniel J. Pondella II and Larry G. Allen, Editors - Bulletin
Board of Directors
2019-2022: Mia Adreani, Lisa Collins, Julianne Passarelli, Edith Read, Richelle Tanner
2020-2023: Amber Brown, David Ginsburg, Shana Goffredi, Gordon Hendler, Gloria Takahashi
2021-2024: Ann Bull, Kimo Morris, Shelly Moore, Tiffany Pereira, Greg Pauly
Advisory Board (Past-Presidents)
Ralph Appy, Jonathan Baskin, Brad Blood, John Dorsey, John Roberts
Research Training Program Committee
Kimo Morris (Chair), Gloria Takahashi, Lisa Collins, Shelly Moore, Juli Passarelli, Greg
Pauly
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STUDENT AWARDS

Graduate, undergraduate, and high school students who elect to participate are eligible for Best
Student Presentation or Poster awards. The American Institute of Fishery Research Biologists
(AIFRB), Southern California Society of Parasitologists (SCSP) and the Southern California
Academy of Sciences Research Training Program (SCASRTP) will also present awards. The
program will denote students competing for an award with a § for SCAS, £ for AIFRB, † for
SCSP and ‡ for SCASRTP.
The M. James Allen SCAS Award was established to recognize students that best exemplify the
skills required to prepare and deliver an oral presentation at the SCAS Annual Meeting. This award
is named in honor of Dr. Jim Allen, a local expert in fish ecology, mentor to many, and long-time
SCAS Board member. Dr. Allen was always supportive of students, through his participation in
SCAS, AIFRB, as well as serving on many Master’s and Ph.D. student thesis committees. He
served as head of the Fish Biology Department at the Southern California Coastal Water Research
Project (SCCWRP) and was lead scientist on the Southern California Regional Bight Survey Fish
and Invertebrate Committee. Known as a “walking encyclopedia of fish,” his extensive publication
record and willingness to give guest lectures for his many colleagues at local universities will never
be forgotten.
2021 STUDENT AWARD WINNERS
BEST ORAL PRESENTATION, M. JAMES ALLEN AWARD
Daniel Metz, University of California, San Diego
DETECTING THE HIDDEN DYNAMICS OF SOCIAL ORGANIZATION IN COLONIES
USING PROJECTION MATRIX MODELS
BEST ORAL PRESENTATION, HONORABLE MENTION -- TIE
Jack May, California State University, Long Beach
THE INFLUENCE OF ENVIRONMENTAL AND SOCIAL FACTORS ON AGGREGATION
BEHAVIOR OF THE LEOPARD SHARK (TRIAKIS SEMIFASCIATUS) AT SANTA
CATALINA ISLAND, CALIFORNIA
Bruno Passarelli, University of California, Los Angeles
METAZOAN PARASITES OF THE CALIFORNIA GRUNION LEURESTHES TENUIS IN THE
SOUTHERN CALIFORNIA BIGHT
BEST POSTER PRESENTATION
Shereen Lam, California State University, Fullerton
A LOOK INTO VIVIPAROUS FEMALE SURFPERCH (EMBIOTOCIDAE) OVARIES AND
OFFSPRING DEVELOPMENT
BEST POSTER PRESENTATION - HONORABLE MENTION
James Sturges, Cal Poly Pomona
USING STEREO-VIDEO SURVEYS TO ASSESS FINE-SCALE HABITAT USE PATTERNS
ON THE PALOS VERDES REEF RESTORATION PROJECT
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AIFRB
American Institute of Fishery Research Biologists
Award for Best Student Paper in Fisheries Biology
For the past 25 years the Southern California and Baja California, Mexico District of the AIFRB has
granted cash awards to honor graduate and undergraduate students of fisheries-related papers presented at
the annual meeting of the Southern California Academy of Sciences. Once again, we are pleased to award
the efforts of student fishery research biologists at this year’s meeting.
PAST AWARD RECIPIENTS
2021
No Award Given
2020
No Award Given
2019
KATHRYN SCAFIDI, CALIFORNIA STATE UNIVERSITY, NORTHRIDGE
2018
No Award Given
2017
RACINE RANGEL, CALIFORNIA STATE UNIVERSITY, LONG BEACH
2016
BARBARA WEISER, CALIFORNIA STATE UNIVERSITY, NORTHRIDGE
2015
ARMAND BARILOTTI, CALIFORNIA STATE UNIVERSITY, LONG BEACH
2014
BONNIE AHR, CALIFORNIA STATE UNIVERSITY, LONG BEACH
2013
MICHAEL FARRIS, CALIFORNIA STATE UNIVERSITY, LONG BEACH
2012
No Award Given
2011
CHRISTOPHER CHABOT, UNIVERSITY OF CALIFORNIA, LOS ANGELES
2010
DOMINIQUE RICHARDSON, UNIVERSITY OF CALIFORNIA, LOS ANGELES
2009
KIM ANTHONY, CALIFORNIA STATE UNIVERSITY, LONG BEACH
2008
CHRIS MARTIN, CALIFORNIA STATE UNIVERSITY, LONG BEACH
2007
CHRISTOPHER MULL, CALIFORNIA STATE UNIVERSITY, LONG BEACH
2006
JULIANNE KALMAN, UNIVERSITY OF CALIFORNIA, LOS ANGELES
2005
BARBARA ZIEGLER, CALIFORNIA STATE UNIVERSITY, LONG BEACH
2004
KIMBERLY JOHNSON, CALIFORNIA STATE UNIVERSITY, LONG BEACH
2003
MATTHEW NEILSON, CALIFORNIA STATE UNIVERSITY, LONG BEACH
2002
DANIEL CARTAMIL, CALIFORNIA STATE UNIVERSITY, LONG BEACH
2001
DARIN TOPPING, CALIFORNIA STATE UNIVERSITY, LONG BEACH
2000
KRISTINA LOUIE, UNIVERSITY OF CALIFORNIA, LOS ANGELES
1999
FREDRICK STENGARD, UNIVERSITY OF SOUTH FLORIDA, ST. PETERSBURG
1998
THOMAS EVEN, UNIVERSITY OF CALIFORNIA, SANTA BARBARA
1997
MASON POSNER, UNIVERSITY OF SOUTHERN CALIFORNIA/NATURAL HISTORY MUSEUM OF LOS ANGELES COUNTY
1996
INGO GAIDA, UNIVERSITY OF CALIFORNIA, LOS ANGELES
1995
SABRINA DRILL, UNIVERSITY OF CALIFORNIA, LOS ANGELES
1994
BLAISE EITNER, UNIVERSITY OF CALIFORNIA, LOS ANGELES
1993
JOSEPH SISNEROS, CALIFORNIA STATE UNIVERSITY, LONG BEACH
1992
REFIK ORHUN, SAN DIEGO STATE UNIVERSITY/HUBBS SEA WORLD RESEARCH INSTITUTE
1991
CHRISTINA SWANSON, UNIVERSITY OF CALIFORNIA, LOS ANGELES
AIFRB GOALS: The chief objective of the Institute is to foster professional development and performance of its members,
and to recognize their competence and achievements. The Institute was incorporated to advance the theory and practice of
fishery science and thereby to promote the conservation and wise utilization of natural resources, and to establish and
maintain high professional standards through recognition of achievement and adherence to a code of ethics, known as
Principles of Professional Conduct for Fishery Biologists. The Membership consists of professional scientists of proven
achievement in the field of fishery biology who, by meeting certain standards of achievement, may attain the rank of
Associate, Member or Fellow; AIFRB encourages student membership as well. Presently, the Institute includes
approximately 1,000 fishery biologists from the United States, Canada and Mexico, as well as other nations.
The AIFRB is a 501(c)(3) tax-exempt organization (EIN 91-2145620). In planning your charitable contributions this year,
please consider making a donation to our District to help build our student scholarship and award programs. Your donation
check (payable to American Institute of Fishery Research Biologists) can be sent to: Heather Gliniak, Secretary-Treasurer,
AIFRB Southern California & Baja California, Mexico District, California Department of Fish and Wildlife, 4665 Lampson
Ave, Suite C, Los Alamitos, CA 90720.
For more information on local meetings and activities, contact the District Director, Evelyn Bond, Assistant Biologist,
ECORP Consulting, Inc., evelyn.bond@gmail.com
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STUDENT GRANTS

The Southern California Academy of Sciences provides research grants to graduate and
undergraduate students. The winners are required to present their research at the following year’s
Annual Meeting and provide an article for the SCAS Newsletter Smilodon.
2021 GRANT AWARDS
-- Sean Farmer, California State University, Northridge: Does evaporative water loss limit the
range of the paradoxically rate Common Garter Snake (Thamnophis sirtalis) in Southern
California?
-- Karina Brocco French, University of California, Irvine: Host-microbial relationships reveal
impacts of pollutants on coastal ecosystems near the Port of Los Angeles
-- Kiran Reed, California State University, Northridge: Evaluating the nonconsumptive effects of
giant sea bass (Stereolepis gigas)
2020 GRANT AWARDS
-- James Chhor, California State University, Long Beach: Effects of microplastic exposure on the
early life and development of California grunion (Leuresthes tenuis)
-- Racine Rangel, University of California, Irvine: Do climate conditions affect host-parasite
relationships in marine snails?
-- Austin Pyles, California State Polytechnic University, Pomona: Habitat use and nesting patterns
of garibaldi (Hypsypops rubicundus) on harbor breakwalls in southern California and potential
implications on reproductive success

6

SCAS Research Training Program
Acknowledgements

SCAS RTP Committee Members
•
Lisa Collins, Santa Monica College – Geology
•
Gordon Hendler, LA County Natural History Museum – Echinoderm Curator
•
Shelly Moore, Santa Ana College – Biology
•
Kimo Morris, Santa Ana College – Biology
•
Juli Passarelli, Cabrillo Marine Aquarium – Education and Collections Curator
•
Gloria Takahashi, Cerritos College – Biology
Guest Presenters
•
Ann Bull, UC Santa Barbara – Ecology, Evolution, & Marine Biology
•
Juli Passarelli, Cabrillo Marine Aquarium – Education and Collections Curator
•
Greg Pauly, LA County Natural History Museum – Herpetology Curator
•
Danny Tang, Orange County Sanitation District – Ocean Monitoring Program
Paper and Poster Judges
•
Ann Bull, UC Santa Barbara – Ecology, Evolution, & Marine Biology
•
Scott Coffin, State Water Resources Control Board
•
Nancy Caruso, Get Inspired
•
Ann Dalkey, Palos Verdes Peninsula Land Conservancy
•
Minhan Dinh-Mahavongtrakul, Santa Ana College – Biology
•
Candice Groat, CSU Dominguez Hills
•
Gordon Hendler, LA County Natural History Museum – Echinoderm Curator
•
Arjun Nair, Santa Ana College – Biology
•
Greg Pauly, LA County Natural History Museum – Herpetology Curator
•
Bob Phalen, UC Irvine – APHEL School of Medicine
•
Edith Read, Ballona Wetlands
•
John Roberts, CSU Dominguez Hills – Biology
•
Gary Shin, Cypress College – Biology
•
Gloria Takahashi, Cerritos College – Biology
•
Danny Tang, Orange County Sanitation District – Ocean Monitoring Program
Host Institutions
•
Cabrillo Marine Aquarium
Students and Their Mentors
•
Sabreen Alam – Shi Fu, Stony Brook University
•
Ananya Bharathwaj – Goran Bozinovic and Lindsey Griffin
•
Kavya Gupta – Chris Lee, UC San Diego
•
William Huang – Xianfeng David Gu, Stony Brook University
•
Ziyi Huang – Parvin Shahrestani, CSU Fullerton
•
Su Kara – Peter Chang, UC Irvine
•
Doyoon Kim – Emma Rocheteau, University of Cambridge, UK
•
Alex Liu – Moatasem Fouda, UC Irvine
•
Ananya Sriram – Stacey Smith, University of Ottawa
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2022 ANNUAL MEETING CSUF: SCHEDULE AT A GLANCE
Main Events: CSU Fullerton, Titan Student Union

FRIDAY

May 6, 2022

Time

Symposium
Alvarado Room

Symposium
Hetebrink Room

Symposium
Tuffree Room

8:30-9:45

Urban Biodiversity

Microplastics

Drought and Water

9:45-10:05
10:05-11:05

Break
Urban Biodiversity

11:05-11:30
11:30-12:00

Microplastics

Drought and Water

Break
SCAS President’s Address & Awards Presentation
Location: Portola Pavilion B

12:00-1:00

Plenary Speaker: Dr. Jason John
30x30 California: Accelerating Conservation of our Lands and Coastal Waters to
Protect Biodiversity, Increase Access to Nature, and Combat Climate Change
Location: Portola Pavilion B

1:00-2:30

Lunch

Time

Symposium
Alvarado Room

Symposium
Hetebrink Room

Symposium
Tuffree Room

2:30-3:45

Urban Biodiversity

Parasitology

Marine Contributed

3:45-4:05
4:05-4:55
5:00-7:00

Break
Urban Biodiversity

Terrestrial Contributed

Marine Contributed

Poster Session
Location: Portola Pavilion C
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Friday, May 6, 2022 Plenary Speaker
30X30 CALIFORNIA: ACCELERATING CONSERVATION OF OUR LANDS AND
COASTAL WATERS TO PROTECT BIODIVERSITY, INCREASE ACCESS TO NATURE,
AND COMBAT CLIMATE CHANGE
Jason John, Ph.D.*
California’s lands and coastal waters sustain a breadth of habitats and species found nowhere else on
Earth. These ecosystems sustain our communities, support our economy, provide for our recreation,
and anchor our history, culture, and traditions. Our rich, diverse natural environment forms our identity
as Californians. In October 2020, Governor Newsom issued the Nature-Based Solutions Executive
Order N-82-20, advancing biodiversity conservation as an administration priority and elevating the role
of nature in the fight against climate change. As part of this Executive Order, California committed to
the goal of conserving 30 percent of our lands and coastal waters by 2030 (30x30). 30x30 California is
part of an international movement to conserve natural areas to protect biodiversity, expand equitable
access to nature and its benefits, combat climate change, and build our resilience to climate impacts.
The 30x30 Initiative is ambitious and achievable and will require a diverse constituency to help it
become a reality. Come hear about progress toward 30x30 and how you can join the movement.
*Dr. Jason John joined the California Natural Resources Agency in November of 2021 as an
Environmental Scientist for Biodiversity and Habitat. Jason has previously worked at Agency on
the Pathways to 30x30 team and Monitoring and Stewardship Unit as a Science Fellow with the
California Council on Science and Technology (CCST). Over the previous 7 years, Jason worked
with marine mammals on both the West and East coasts of the United States as well as in Antarctica.
His work with endangered and threatened species, including manatees and beluga whales, focused
on informing conservation and management policy through understanding the interactions between
these animals and their environment. Jason received his PhD in Physiological Ecology from UC
Santa Cruz and, prior to this, worked for 6 years in biotech, medical technology, and physical
therapy. When not at work, Jason enjoys trying out new recipes (occasionally successfully), reading,
and hiking with his wife.
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SYMPOSIA SESSIONS

Time

8:30

8:45

9:00

8:30 – 9:30 AM

Alvarado Room

Hetebrink Room

Tuffree Room

Urban Biodiversity

Microplastics

Drought and Water

Chair: G. Pauly
Los Angeles Natural History
Museum

Chair: W. Cowger
Moore Institute for Plastic
Pollution

Chair: T. Pereira
Desert Research Institute

1. Rachman, R. CSU Northridge.
Blockbuster year for monarchs;
community science in Los Angeles
County, California, captures record
overwintering numbers of Danaus
plexippus.

10. S. Coffin. California State
Water Resources Control
Board. Risk characterization of
microplastics in San Francisco
Bay, California.

17. T. Pereira. Desert
Research Institute. The
zero year: Defining
drought through science
and art.

2. M. Romolini. Loyola
Marymount University. LA River
stew-map: a research method and
application for understanding and
facilitating collaborative
environmental stewardship

11. L. Thornton Hampton.
Southern California Coastal
Water Research Project
Authority. California
microplastics health effects
workshop: informing
management strategies for the
aquatic environment.

18. M. Kirby, CSU,
Fullerton. Using lake
sediments for a deeper time
(Holocene) understanding
of California’s drought,
flood, and pluvial history.

3. D. Cooper. Resource
Conservation District, Santa
Monica Mountains. Mapping the
vegetation of the Los Angeles
River channel.

12. S. Belontz. CSU San
Marcos. Using AFM-IR
technology to understand
micro- and nanoplastic
abundances in single-use
bottled water.

4. § G. Gonzalez, § T.W.
Delaney. UC, Los Angeles.
Habitat suitability across
9:15
taxonomic groups informs
decision-making for conservation
in a megacity.
5. A. Zellmer. Occidental
College. Urban wildlife corridors:
9:30 building bridges for wildlife and
people.

13. L. Darjany. Moore
Institute for Plastic Pollution.
Research. Characterization of
microplastics in drinking water
for accreditation.
14. § K.Wiggin. Scripps
Institution of Oceanography.
Microplastics as vectors of
human pathogens to shellfish
bound for human consumption.

19. L. Cunningham.
Western Watersheds
Project. Mojave Desert
grasslands: 40 years of
collecting historical
ecological evidence of
native plant community
diversity during droughts.

Symbols denote student award categories: § for SCAS and £ for AIFRB
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SYMPOSIA SESSIONS

Time

10:05

10:20

10:35

10:50

10:05 – 10:50 AM

Alvarado Room

Hetebrink Room

Tuffree Room

Urban Biodiversity

Microplastics

Drought and Water

Chair: G. Pauly
Los Angeles Natural History
Museum

Chair: W. Cowger
Moore Institute for Plastic
Pollution

Chair: T. Pereira
Desert Research Institute

6. § N. Castillo. CSU,
Northridge. Comparative lifehistory strategies of invasive
brown widows and native
western black widows in urban
southern California.

15. A. Gray. UC, Riverside.
Microplastic fate and
transport in watersheds.

7. J. Vendetti. Natural
History Museum of Los
Angeles County. Multiple
introductions of the Spanish
milk snail, Otala lactea
(Müller, 1774) in southern
California and Texas, USA.

16. § A. Karapetrova. UC,
Riverside. Aeolian transport
of microplastics in the alpine
environments of North
American West Coast
ranges.

20. P. Allen, N. Filannino.
Resource Conservation
District of Santa Monica
Mountains. Native plants
on working landscapes:
trends in water-wise
agriculture and fire
prevention strategies.

8. § S. Fisher. La Sierra
University. A plague of
lizards: parthenogenic
whiptails are spreading
throughout urban southern
California.

21. A. Heggli. Desert
Research Institute.
Managing resource and
hazard: towards improved
decision support tools.

9. G. Pauly. Natural History
Museum of Los Angeles
County. Eradication of an
invasive lizard species in a
southern California
neighborhood through
community engagement.

Symbols denote student award categories: § for SCAS and £ for AIFRB
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SYMPOSIA & CONTRIBUTED

Time

2:30

2:45

3:00

3:15

2:30 – 3:30 PM

Alvarado Room

Hetebrink Room

Tuffree Room

Urban Biodiversity

Parasitology

Marine Contributed

Chair: G. Pauly
Los Angeles Natural History
Museum

Chair: J. Passarelli
Cabrillo Marine Aquarium

Chair: R. Tanner
Chapman University

22. § C. Kays. UC, Los
Angeles. Enhancing
biodiversity and water
quality in Los Angeles:
expanding application of the
greenway concept.

29. D. Buth. UC, Los Angeles.
Inferred interspecific interaction
between marine copepods
Pseudomyicola spinosus
(Myicolidae) and Modiolicola
gracilis (Lichomolgidae) when
parasitizing the bay mussel, Mytilus
galloprovincialis.

35. § P. Nilsson. CSU
Long Beach. Echinoid
larvae express foodconditioned
morphological plasticity
at ecologically relevant
culture densities.

23. A. Clause. Natural
History Museum of Los
Angeles County. Plastic
pollution, freshwater turtles,
and you.

30. J. Passarelli. Cabrillo Marine
Aquarium. A redescription of
Lepeophtheirus longipes Wilson,
1905 (Copepoda; Caligidae)
parasitic on giant sea bass,
Stereolepis gigas Ayres, 1859
(Polyprionidae), off California.

36. § B. Steiner. CSU
Long Beach Variable
expression of foodconditioned phenotypic
plasticity in feeding
larvae of diverse
echinoderms.

24. K. Delaney. Santa
Monica Mountains National
Recreation Area. Wildfire
and drought: the challenges
of reintroducing a threatened
amphibian to the largest
urban national park in the
United States.
25. § S. Wenner. UC,
Berkeley, National Park
Service. Lizard tales on a
landscape scale: how
historical and contemporary
variables shape functional
connectivity in Blainville’s
horned lizards (Phrynosoma
blainvillii).

31. R. Appy. Cabrillo Marine
Aquarium. transmission of the
tapeworm, Acanthobothrium
parvinuncinatum
(Onchoproteocephalidea) from the
round stingray, Urobatis helleri.
(Myliobatiformes: urotrygonidae).

37. S. Kahane-Rapport.
CSU, Fullerton.
Comparative morphology
of rorqual whale baleen.

32. †, §D. Metz. Scripps
Institution of Oceanography. The
first reported freshwater trematode
with a soldier caste also has the
most morphologically extreme
soldiers.

38. § J. Teeple. CSU
Fullerton. Analyzing
flow using accurate
manta anatomy.

26. E. Urquidi. CSU, San
Bernardino. Effect of
urbanization on western
3:30
fence lizards (Sceloporus
occidentalis).
Symbols denote student award categories: § for SCAS and £ for AIFRB

39. §, £ K. Rutledge.
UC, Los Angeles. Fluid
dynamics of chemical
scent detection in
stingrays.
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SYMPOSIA & CONTRIBUTED

Time

4:05

4:20

4:35

4:05 – 4:35 PM

Alvarado Room

Hetebrink Room

Tuffree Room

Urban Biodiversity

Terrestrial

Marine Contributed

Chair: G. Pauly
Los Angeles Natural History
Museum

Chair: J. Passarelli
Cabrillo Marine Aquarium

Chair: R. Tanner
Chapman University

27. J. Yoder. CSU,
Northridge. Diversity and
distribution of urban lawn
weeds in Los Angeles city
parks.

33. K. Biardi. CSU,
Fullerton. Effects of
herbivore-induced vegetation
change on interactions
between rodents and
songbirds in shortgrass
steppe.

40. §, £ K.C. Reed1 CSU,
Northridge. Model apex
predator (giant sea bass)
impacts behavior of
mesopredatory fished around
Santa Catalina Island, CA.

28. N.L. Smallwood. CSU,
Los Angeles. The ecological
role of native plant
landscaping in residential
yards to urban wildlife.

34. W. Meyer III. Pomona
College. Describing
pollinator assemblages on
fall-blooming native
California sage scrub shrubs.

41. §, £ J. Peria, CSU,
Northridge. Seasonal
movement of giant sea bass
(Stereolepis gigas) within the
Southern California Bight.

Brainstorm session

42. §, £ B. Chubak. CSU,
Northridge. Evaluating the
impact of a marine heatwave
on the diet, growth,
reproduction, and condition
of a temperate reef fish.

Symbols denote student award categories: § for SCAS and £ for AIFRB
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POSTER SESSION: 5:00 – 7:00 PM
43. COMPARING COMMUNITY SCIENCE AND CAMERA TRAP OBSERVATIONS TO
STUDY THE IMPACT OF THE COVID-19 SHUTDOWN ON URBAN WILDLIFE
§ S.M. Wong1,2,3, E. Schissler1,2, E. Rosen2,3, M. Swomley1,2, A.J. Zellmer1,2. 1Department of Biology,
Occidental College, 1600 Campus Rd. Los Angeles, CA 90041 USA; 2Arroyos & Foothills
Conservancy, Pasadena, CA, 91102, USA.; 3Westridge School, 324 Madeline Dr. Pasadena, CA 91105
USA.
44. BURGLING BOBCATS. ON THE POTENTIAL FOR LEVERAGING A GLOBAL NETWORK
OF SECURITY CAMERAS FOR SCIENTIFIC WILDLIFE OBSERVATIONS &
CONSERVATION
§ R.-A. Arias1,2,3, A.G. Privett-Mendoza2,3, A.J. Zellmer2,3. 1Crescenta Valley High School, La
Crescenta-Montrose, CA 91214; 2Department of Biology, Occidental College, 1600 Campus Rd. Los
Angeles CA 90041; 3Arroyos & Foothills Conservancy P.O. Box 1, Pasadena, CA 91102.
45. THOSE DAM WILDLIFE: A BIOLOGICAL SURVEY OF TERRESTRIAL MAMMAL
SPECIES AT HANSEN DAM
A.G. Privett-Mendoza1,2, S. Oganseyan1, A.J. Zellmer1,2, R.N. Fisher3, C.J. Hitchcock3. 1Arroyos &
Foothills Conservancy P.O. Box 1, Pasadena, CA 91102; 2Department of Biology, Occidental College,
1600 Campus Rd. Los Angeles CA 90041; 3San Diego Field Station, U.S. Geological Survey 4165
Spruance Road Suite 200, San Diego, CA 92101.
46. UNDISCOVERED HIGHWAYS: URBAN STREAM BEDS AS A POTENTIAL SOURCE OF
CONNECTIVITY FOR URBAN WILDLIFE
§ E.Woods, R.-A. Arias, M. Swomley, A. Grace Privett-Mendoza, A. Zellmer. Arroyos & Foothills
Conservancy P.O. Box 1, Pasadena, CA 91102; Department of Biology, Occidental College, 1600
Campus Rd. Los Angeles CA 90041.
47. URBAN DARK-EYED JUNCOS DEFENDED TERRITORIES LESS AGGRESSIVELY
DURING THE COVID-19 LOCKDOWN
§ M. Walters1, E.S. Diamant1, F.Wong1, C. Cen1 and P.J. Yeh1,2. 1Department of Ecology and
Evolutionary Biology, University of California, Los Angeles, CA 90095. 2Santa Fe Institute, Santa Fe,
NM 87501.
48. HOW MUCH SEED DO WE NEED? SUCCESS OF VARIED SEEDLING DENSITIES AND
WATERING EFFORTS ON SOUTHERN CALIFORNIA SHRUBLAND RESTORATION IN
PLASTIC TREE SHELTERS
§ M.A. Jeffus1, E.J. Questad1. 1California State Polytechnic University, Pomona.
49. SEED PREFERENCE OF SMALL MAMMALS AND BIRDS AND ITS IMPACTS ON
COASTAL SAGE SCRUB RESTORATION EFFORTS
§ A.L. Bartling1, § S.C. Dansereau1, § M.R. Mejia1, § A.W. Rondon1, T.N. Edwards1, E.J. Questad1.
1
California State Polytechnic University, Pomona, CA 91768.
50. HERBIVORE INFLUENCE ON POST-FIRE SAGE SCRUB SUCCESSION
W.M. Meyer III1,2, K. Madunich1, L. Thomey1, C. Halligan1, E. Halligan1, C. Parry1, R. Scaff3, I.
Jones3, A. Jaramillo1, A.N.T. Phan3. 1 Pomona College, Biology Department, Claremont, CA 91711. 2
Robert J, Bernard Field Station, Claremont, CA 91711. 3 W.M. Keck Science Department, Claremont
CA 91711.
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51. THE EFFECT OF FIRE ON RODENT POPULATION RECOVERY IN CALIFORNIA
SHRUBLANDS
§ R.M. Jensen1, T. Karels1, J.G. Moriarty2, and S.P.D. Riley2. 1Karels Research Group, Department of
Biology, California State University, Northridge, Los Angeles, CA 91330. 2Santa Monica Mountains
National Recreation Area, 401 West Hillcrest Drive, Thousand Oaks, CA 91360.
52. IMPACTS OF SEDIMENT AUGMENTATION ON PLANTS, INVERTEBRATES, AND
BIRDS IN A SOUTHERN CALIFORNIA SALT MARSH
§ E.R. Esparza, California State University Long Beach, Long Beach, CA 90840.
53. HUMBOT: BIO-INSPIRED HUMMINGBIRD AIRCRAFT
‡ A.Liu, University High School, Irvine, CA, 92612.
54. ASSESSING THE EFFICACY OF PATTERN RECOGNITION SOFTWARE TO IDENTIFY
INDIVUAL SOUTHERN PACIFIC RATTLESNAKES
§ C.R. Percival1, W.M. Meyer III1,2, W.K. Hayes3. 1 Pomona College, Biology Department, Claremont,
CA 91711. 2 Robert J, Bernard Field Station, Claremont, CA 91711. 3 Loma Linda University,
Department of Earth and Biological Sciences, Loma Linda CA 92350.
55. TRAPPING DATA: A MACHINE LEARNING PIPELINE FOR PROCESSING ANIMAL
TRAP IMAGES
§ M. Gonzalez1, M. Ogden2, H. Baez1 and A. Zellmer2. 1Department of Computer Science, Occidental
College, Los Angeles, CA, 90041. 2Department of Biology, Occidental College, Los Angeles, CA,
90041.
56. DEEP TRANSFER LEARNING FOR AUTOMATED DIAGNOSIS OF SKIN LESIONS FROM
PHOTOGRAPHS
‡ D. Kim1, E.C. Rocheteau2. 1Grover Cleveland High School, Reseda, CA 91335. 2Department of
Computer Science and Technology, University of Cambridge, Cambridge, CB3 0FD, UK.
57. EYE-NET: A HOLISTIC MACHINE LEARNING ENSEMBLE FOR THE EFFICIENT AND
INTERPRETABLE DIAGNOSIS, LESION LOCALIZATION, SEVERITY ASSESSMENT,
AND CLINICAL EVENT PREDICTION OF DIABETIC RETINOPATHY
§ J. Liu1 and J. Cuadros2, 3. 1Palos Verdes Peninsula High School, Los Angeles, CA 90274. 2Clinical
Informatics Research, Center for Information Technology Research in the Interest of Society, School
of Optometry, University of California, Berkeley, CA, 94720. 3EyePACS, Inc., San Jose, CA, 95112.
58. ARGUS III: A NOVEL IMAGE OPTIMIZATION AND AUGMENTATION FRAMEWORK
TO ENABLE AN IMPROVED PATIENT EXPERIENCE FOR THE NEXT GENERATION
EPIRETINAL PROSTHESIS
‡ W. Huang1. 1Palos Verdes Peninsula High School, Rolling Hills Estates, CA 90274.
59. THE IMPACT OF TIO2 ON THE NETWORK MECHANICS OF HUVEC
‡ S. Alam1, S. Fu2. 1Portola High School, Irvine, CA 92618. 2Department of Materials Science and
Chemical Engineering, Stony Brook University, Stony Brook, NY 11790.
60. A NOVEL METHOD TO PREDICT THE RISK OF HEART FAILURE IN PATIENTS WITH
HYPERTROPHIC CARDIOMYOPATHY
‡ A. Sriram1, S. Smith?2. 1The Harker School, San Jose, CA, 95129. 2Department of Mathematics and
Statistics, University of Ottawa, Ottawa, Ontario, Canada, K1N 6N5.
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61. ENERGY EFFICICNECY BETWEEN DIFFERENT SYNAPTIC VESICLE RELEASE
LOCATIONS
‡ K. Gupta1, C. Lee2, P. Rangamani2. 1Westview High School, San Diego, 1300 Camino Del Sur, San
Diego CA 92129; 2 Rangamani Lab, Department of Mechanical and Aerospace Engineering, University
of California, San Diego, La Jolla, CA.
62. MICROPLASTICS IN SURFACE SUBTIDAL SEDIMENTS OF NEWPORT BAY
§ C. Murphy-Hagan1, H. Chin1, T. Cho1, B. Huynh1, S. Singh1, and A.B. Gray1. 1Department of
Environmental Sciences, University of California Riverside, Riverside, CA, 92501.
63. CHARACTERIZATION
AND
QUANTIFICATION
OF
MICROPLASTIC
CONCENTRATIONS IN THE BENTHIC AND PELAGIC HABITATS OF THE SAN PEDRO
SHELF.
§ S. Singh1, H. Hapich1, T. Le1, H. Nogi1, B. Badwal1, C. Murphy-Hagan1, and A.B. Gray1
1
Department of Environmental Sciences, University of California Riverside, Riverside, CA,
92501.
64. MICROPLASTICS CONTAMINATE SURFACE WATERS AND ZOOPLANKTON IN
SOUTHERN CALIFORNIA
S.C. Leigh1, C. Bowers2, § K. Kaufman1, § K. Mosqueda1, R. Nolasco1, J. Teeple2, E.W. M. PaigTran2. 1Department of Biology, California State University Dominguez Hills, Carson, CA, 90747, USA
2
Department of Biological Sciences, California State University Fullerton, CA, 92831, USA.
65. ASSESSING THE RELATIONSHIP OF MICROPLASTICS IN M. CALIFORNIANUS AND
THE MARINE ENVIRONMENT
R. Sepahi and J. Landry. Department of Environmental Science, Loyola Marymount University, Los
Angeles, CA, 90045.
66. THE MULTIGENERATIONAL EFFECTS OF PAH EXPOSURE ON THE PHENOTYPIC
EXPRESSION OF D. MELANOGASTER
‡ A.R. Bharathwaj1, L. Griffin2, G. Bozinovic2. 1Westview High School, San Diego, CA, 92129. 2Boz
Life Science Research and Teaching Institute, San Diego, CA 92109.
67. SPATIAL AND TEMPORAL VARIATION IN THE FISH AND INVERTEBRATE
ASSEMBLAGES AT INNER CABRILLO BEACH, SAN PEDRO, CALIFORNIA
B.J. Allen1, S.R. Contreras1, A.I. Guerrero1, G. Fernandez1, Y. Leon1, A. Loera1, S. Terry1 and J.K.
Passarelli2. 1Department of Biological Sciences, California State University, Long Beach, CA, 90840.
2
Cabrillo Marine Aquarium, San Pedro, CA, 92866.
68. SPATIAL AND HABITAT VARIATION IN DIET COMPOSITION AND ASSOCIATED LIFE
HISTORY PATTERNS OF (HYPSYPOPS RUBICUNDUS) IN THE SOUTHERN
CALIFORNIA BIGHT
B. E. Calderon1, C. M. Williams1,2, J. L. Eagleton1,2 and J. T. Claisse1,2. 1Department of Biology, Cal
Poly Pomona, Pomona, CA 91768. 2Vantuna Research Group, Department of Biology, Occidental
College, Los Angeles, CA 90041.
69. COMPARATIVE GENOMICS TO HIGHLIGHT THE EVOLUTION OF HEMOGLOBIN
SUBUNIT ALPHA IN PACIFIC ROCKFISHES (SEBASTES SPP.)
§, £ A. Huang, S. Kelley and J. Heras. Department of Biology, California State University San
Bernardino, San Bernardino, CA 92407.
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70. HUNGRY FOR ORTHOLOGS: A MOLECULAR EVOLUTIONARY ANALYSIS OF THE
GUT IN FOUR PRICKLEBACK SPECIES (FAMILY STICHAEIDAE)
§, £ S. Kelley1, A. Huang1, M. Herrera2, D. German2, and J. Heras2. 1Department of Biology, California
State University, San Bernardino. 2Department of Ecology and Evolutionary Biology, University of
California, Irvine.
71. MULTIPLE FACTORS IMPACT CONDITION INDEX OF Ostrea lurida, Mytilus
galloprovincialis, AND Magallana gigas
B. Herrera, B.A. Quintana, L. Rodriguez, J. Demoranville, T. Miller, D.C. Zacherl. Department of
Biological Science, California State University, Fullerton, CA, 92831.
72. IS METABOLIC RATE SEX-SPECIFIC IN TIGRIOPUS CALIFORNICUS?
§ M. Jah1, S. Edmands2 and S.L. Applebaum1. 1Environmental Studies Program, Wrigley Institute for
Environmental Studies, University of Southern California, Los Angeles, CA 90089. 2Department of
Biological Sciences, University of Southern California, Los Angeles, CA 90089.
73. COMPARATIVE GENOMIC ANALYSES OF THE ACE2 GENE IN TUNA TO BETTER
UNDERSTAND CARDIOVASCULAR ADAPTATIONS
§, £ N. Erickson, J. Heras. California State University, San Bernardino, CA 92407.
74. YOU HEARD IT EAR FIRST-THE ROLE OF THE MANDIBLE IN MYSTICETE AUDITORY
RECEPTION
M.N. Wilson1, P. Krysl2, T. W. Cranford 3, E.M. Paig-Tran1.
1
FABB Lab, Department of Biology, California State University Fullerton 90032. 2Department of
Structural Engineering, University of California San Diego 92093. 3Department of Biology, San Diego
State University 92182.
75. MOMMA CAN YOU SEE ME: DOES WATER CLARITY DETERMINE LOCATION
CHOICE FOR MOTHER AND CALF HUMPBACK WHALES?
§ M. Najera1, I. Mandon1, J. Wotawa1, C. Steele1, C. Wyels1 and R. Cartwright2. 1 California State
University Channel Islands, Camarillo, CA 93012; 2 The Keiki Kohola Project, Lahaina, Hawaii 96767.
76. CALVES AT PLAY: NEONATE HUMPBACK WHALE BEHAVIOR WHEN ESCORTS ARE
PRESENT VS ABSENT
A. Arias1, C. Henry1, C. Camarillo1, C. Steele1, C. Wyels1 and R.Cartwright2. 1California State
University Channel Islands, Camarillo, CA 93012; 2The Keiki Kohola Project, Lahaina, Hawaii 96767.
77. IDENTIFYING WHALES THROUGH FLUKEPRINTS FOR UNDERSTANDING
MIGRATION PATTERNS AND CALF MORTALITY
§ R. Torres1, B.L. Acevedo1, J. Gaines1, C. Steele1, C. Wyels1 and R. Cartwright2, Department of
Environmental Science and Resource Management, 1California State University Channel Islands,
Camarillo, CA 93012, 2The Keiki Kohola Project, Lahaina, Hawaii 96767.
78. MEASURING CALF AGE STRUCTURE IN A POPULATION OF HUMPBACK WHALES IN
MAUI, HI BASED ON CALF DORSAL FIN CURVATURE
§ N. Perez1, I. Mandon1, § V. Celaya1, M. Daniels1, C. Steele1, C. Wyels1 and R. Cartwright2.
1
California State University Channel Islands, Camarillo, CA 93012. 2The Keiki Kohola Project,
Lahaina, Hawaii 96767.
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ORAL ABSTRACTS IN PROGRAM ORDER

1. BLOCKBUSTER YEAR FOR MONARCHS; COMMUNITY SCIENCE IN LOS ANGELES
COUNTY, CALIFORNIA, CAPTURES RECORD OVERWINTERING NUMBERS OF
DANAUS PLEXIPPUS
§ R.M. Rachman1, I. Howard2, E. Pelton2. 1California State University, Northridge, Department of
Biology, 18111 Nordhoff Street Northridge, CA 91330. 2Xerces Society, 628 NE Broadway, Suite 200,
Portland, OR 97232.
Western monarch butterfly, Danaus plexippus, populations have plummeted in the last two decades.
This crash makes monitoring their migratory numbers even more urgent. Xerces Society has been
conducting the Western Monarch Count at overwintering sites since 1997. Los Angeles County is near
the southern extent of the largest roosts of western monarchs. We worked in collaboration with
community scientists to estimate how many monarchs are overwintering in Los Angeles County, with
a focus on finding new and unknown roosting sites. Monarch roosts were typically monitored at sunrise
with proper weather conditions utilizing binoculars. iNaturalist was monitored throughout Los Angeles
during the count periods to locate individuals with overwintering behavior. As part of this effort, we
also focused on outreach to community scientists and the broader public via various media. Of the 14
sites where monarchs were found, approximately 7,299 individuals were counted. Two new sites were
identified by monitoring iNaturalist in Los Angeles County, including one of our largest roosts. We
were able to report these findings and answer questions via approximately a dozen media organizations,
non-profits, and private organizations for science communication. Overwintering western monarch
numbers in Los Angeles County were the highest in two decades. Across the state, overwintering
monarch numbers increased from 2,000 to over 250,000. Communicating and involving the community
in monitoring and scientific efforts is important for continuing this momentum. Monarch numbers
across North America are still significantly lower from historic counts, indicating the need for continued
conservation efforts.
2. LA RIVER STEW-MAP: A RESEARCH METHOD AND APPLICATION FOR
UNDERSTANDING AND FACILITATING COLLABORATIVE ENVIRONMENTAL
STEWARDSHIP
M. Romolini1 and A. Thomas2. 1Center for Urban Resilience, Loyola Marymount University, Los
Angeles, CA 90045. 2Pacific Southwest Research Station, USDA Forest Service, Riverside, CA 92507.
Progress towards urban biodiversity goals generally requires implementation of a suite of projects, from
the site to the regional scales. Groups that conduct this work often collaborate across sectors,
jurisdictions and scales to leverage resources. Understanding the scope of environmental projects,
organizations and collaborations is often difficult at the metropolitan scale. Yet this information can be
incredibly useful for research and practice. This presentation will highlight the Los Angeles
Stewardship Mapping and Assessment Project (LA STEW-MAP), which is an ongoing effort to
inventory and survey all of the environmental stewardship organizations in Los Angeles County (2014)
and in the Los Angeles River Watershed (2019). Stewardship is defined by STEW-MAP as conserving,
managing, monitoring, transforming, advocating for and/or educating the public about their local
environments. There were 1,145 organizations in LA County and 682 organizations in the LA River
Watershed identified as performing environmental stewardship activities. Analyses of survey results
were used to produce reports and maps of stewardship activities and collaborative networks. STEWMAP is intended to be both a research study and an application providing tools to facilitate collaborative
environmental stewardship. Thus, we will present recently released results from the LA River STEWMAP effort and discuss ways that this project may be used to support urban biodiversity planning and
management.
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3. MAPPING THE VEGETATION OF THE LOS ANGELES RIVER CHANNEL
D.S. Cooper1 and R.A. Hamilton2. 1Resource Conservation District – Santa Monica Mountains,
Topanga, CA, 90290. 2Hamilton Biological, Inc., Long Beach, CA 90803.
We recently (2021-2022) surveyed and mapped vegetation along the length of the Los Angeles River
channel, from the mid-San Fernando Valley to the mouth at Long Beach harbor. We identified eight
main habitat types, and produced fine-scale maps for portions of four natural-floor stretches of channel
and two reference sites along major tributaries (Rio Hondo and Compton Creek). This fine-scale
mapping resulted in 133 discrete vegetation communities, based on Manual of California Vegetation
criteria which we adapted for use in urban areas where non-native herbs and shrubs frequently
dominate. We recorded 243 plant species in the channel, of which at least 98 are considered native and
naturally-occurring in the region; as many as 43 native plant species have been extirpated. We report
on microhabitat communities including a periodically-inundated area of the lower river channel in Long
Beach which resembled an alkali vernal pool, and an alluvial fan scrub relict along the Rio Hondo
within the Whittier Narrows Recreation area. This assessment represents a “snapshot in time” based on
the unique characteristics of prior years’ rainfall and existing conditions; the Los Angeles River (and
its tributaries) is a highly-dynamic system, so current distribution and makeup of vegetation
communities is expected to change within and between years. We summarize opportunities for
promotion of native flora and control of non-native taxa both within and outside the channel, in the
form of vegetation management and park creation. However, we note continuing and increasing
degradation of the remaining habitat by illegal encampments and other threats.
4. HABITAT SUITABILITY ACROSS TAXONOMIC GROUPS INFORMS DECISIONMAKING FOR CONSERVATION IN A MEGACITY
J. Beninde1, § G. Gonzalez2, § T.W. Delaney2, H.B. Shaffer1, 2. 1 UCLA La Kretz Center for California
Conservation Science, Institute of the Environment and Sustainability, University of California, Los
Angeles, CA 90095, USA. 2 Department of Ecology and Evolutionary Biology, University of
California, Los Angeles, CA 90095, USA.
Conservation planning aims to prioritize and direct management action to areas that are most
appropriate for protecting species and ecosystems. However, such spatial prioritization is often biased
by limited data availability and driven by a handful of iconic species, which ultimately limits the
benefits to total biodiversity protection. Given that patches of suitable habitat and the corridors that
connect them are necessary for the long-term survival of most species in a landscape, generating
spatially explicit models of these factors for a large subset of a local species pool enables optimal, placebased conservation prioritization. We use the community-science platform iNaturalist for the Greater
Los Angeles metropolitan area and assemble data for 1,293 species to model habitat suitability using a
machine learning algorithm (Maxent) for each species. Joint models of suitability across this taxonomic
breadth allow data-driven spatial prioritization of management actions, elevating the benefit of those
actions for biodiversity. Furthermore, we test how well the joint suitability model of all species is
predicted by 350 protected species, a subset of species that is commonly used by the city of Los Angeles
to guide urban planning. The results highlight areas that are most suitable for many species and quantify
the afforded level of protection. Given the increasing data availability via platforms such as iNaturalist,
the methodology established here can be applied to other regions to quantify habitat suitability for a
large number of species, or to explore shifts over time, contributing to more efficient urban conservation
outcomes.

19

5. URBAN WILDLIFE CORRIDORS: BUILDING BRIDGES FOR WILDLIFE AND PEOPLE
A.J. Zellmer1,2, B. Goto2. 1Department of Biology, Occidental College, Los Angeles CA 90041 USA;
2
Arroyos & Foothills Conservancy, Pasadena, CA, 91102, USA.
Urbanization is rapidly expanding across the globe, leading to increasing threats to ecosystems in and
around cities. Urban conservation thus needs to be a priority to protect urban adjacent ecosystems and
assure equity in access to nature for urban dwellers. Yet, conservation within urban areas remains a
challenge due to the number of property owners and stakeholders involved and inconsistent policies
and communication across municipalities. These issues can be especially problematic when considering
conservation of species with large home ranges that cross jurisdictions. Successful conservation across
urban areas thus requires unique approaches to collaboration, enabling evidence-based decisions and
cohesive plans that transcend municipal boundaries. Here we demonstrate how urban wildlife corridor
conservation can provide a unique opportunity to build bridges not only for wildlife but also for building
relationships among scientists, non-profits, government agencies, and communities. Our case study
centers on the conservation of a wildlife corridor for mountain lions in one of the world’s megacities,
Los Angeles, and the positive feedback loop sparked by collaboration between research and non-profit
work. We discuss the benefits of and challenges to building complex collaborations in strengthening
urban resilience and redesigning sustainable cities.
6. COMPARATIVE LIFE-HISTORY STRATEGIES OF INVASIVE BROWN WIDOWS AND
NATIVE WESTERN BLACK WIDOWS IN URBAN SOUTHERN CALIFORNIA
§ N.G. Castillo and R.E. Espinoza. Department of Biology, California State University, Northridge,
Northridge, California 91330-8303, USA.
Invasive species frequently disperse into new regions or are purposefully or accidentally introduced.
Once established, predicting the outcomes of their interactions with native species can be challenging.
Knowledge of the life-history strategies of potentially competitive invasive and native species can
provide insight into the consequences of these interactions. Brown Widows (Latrodectus geometricus)
were first established in Southern California in the early 2000s and have rapidly displaced native
Western Black Widows (L. hesperus) in many urban areas. To date, the mechanism(s) underlying this
rapid displacement have not been identified. We predicted that the life-history attributes of invasive
Brown Widows confer advantages that have facilitated their rapid displacement of native Western
Black Widows. We compared the life-history attributes of field-mated, captively reared females (n =
31 L. geometricus; n = 16 L. hesperus). Our data included: (1) body mass, (2) egg sacs produced over
3 mo, (3), estimated egg mass, (4) clutch size (eggs per egg sac) and mass, and (5) relative clutch size
and mass. Relative to L. geometricus, L. hesperus) had twice the body mass, produced 61% more eggs
per clutch, and eggs that were twice as large, which translated into 71% larger clutch mass. However,
the relative clutch size of Western Black Widows was 87% lower than that of Brown Widows, and the
invasives also produced more egg sacs over 3 mo. Our data illustrate the distinct life-history strategies
of these species and may partially explain the rapid replacement of Western Black Widows by Brown
Widows in Southern California.
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7. MULTIPLE INTRODUCTIONS OF THE SPANISH MILK SNAIL, OTALA LACTEA
(MÜLLER, 1774) IN SOUTHERN CALIFORNIA AND TEXAS, USA
J. Vendetti 1, Pauly, G.1, Alqatan, A2, Duong, J2, Gonzalez, L1, Killian, A2, Lee, V2, Quiram, M2,
Shahgholian, P2 , and Z. Tokatly2 1Urban Nature Research Center, Natural History Museum of Los
Angeles County, 900 Exposition Blvd., Los Angeles, CA 90007. 2Glendale Community College, 1500
North Verdugo Road Glendale, CA 91208.
The Spanish milk snail, Otala lactea, is a land snail with a native range that spans the terrestrial western
Mediterranean. It has also been introduced to North America and is abundant at sites in California and
Texas, including Los Angeles County, where it has been documented since 1940. Its introduction to
North America, particularly in California and Texas, may have been intentional (e.g. for culinary use)
and/or accidental (e.g. with horticultural goods, in shipping containers, etc.), but it is clear from
molecular data that its populations constitute several genetic lineages. We collected O. lactea from sites
in Southern California and Central Texas and generated CO1 mtDNA barcodes and other genes, which
we compared to all publicly available and corresponding O. lactea molecular data. We found that the
majority of Los Angeles County-collected specimens and those from one site in San Diego County
shared a single CO1 haplotype most similar to the DNA barcode of O. lactea collected from Portugal;
a single CO1 haplotype shared by specimens from two sites in LA County with a provenance that is
undetermined; and that specimens from Texas were more genetically diverse than those from Southern
California, with unique haplotypes in our dataset and similarity to one haplotype from Morocco. These
results indicate several introductions of O. lactea into Southern California and Texas as well as the
movement of one lineage throughout LA County.
8. A PLAGUE OF LIZARDS: PARTHENOGENIC
THROUGHOUT URBAN SOUTHERN CALIFORNIA

WHIPTAILS

ARE

SPREADING

§ S.R. Fisher1, Inman, R.2, Esque, T.2, Baumberger, K.2, Backlin, A.2, Wong, M.2, Pauly, G.B.3, and
R.N. Fisher2. 1Department of Biology, La Sierra University, 4500 Riverwalk Parkway, Riverside, CA,
92505. 2U.S. Geological Survey, Western Ecological Research Center, 4165 Spruance Road, Suite 200,
San Diego, CA, 92101. 3Department of Herpetology and Urban Nature Research Center, Natural
History Museum of Los Angeles County, 900 Exposition Boulevard, Los Angeles, CA, 90007.
Invasive reptiles can have detrimental impacts to the areas where they invade. Within Southern
California, the non-native Sonoran Spotted Whiptail (Aspidoscelis sonorae) has been rapidly spreading.
They have been present within Orange County for at least ten years, and we recently determined they
have been present within San Diego County for at least three years. For A. sonorae, we assessed habitat
suitability, minimum amount of recent spread, and the potential for interspecies impacts. Community
science observations have been useful in tracking the spread of A. sonorae, and we combined these with
standardized walking and biking surveys across both counties to further assess spread. Additionally, we
created diagnostic keys to differentiate the non-native whiptail from morphologically similar native
species. We found that invasive A. sonorae have a high degree of habitat suitability across Southern
California, with invasive populations currently residing in sub-optimal areas. Aspidocelis sonorae has
spread over at least 83 square km in Orange County and 3 square km in San Diego County. There have
been no measurable changes to urban lizard diversity in areas where A. sonorae have spread, and there
is no evidence yet that they are found in areas where they would be in direct competition with native
whiptail species. Continued surveys are needed to track the spread of this invasive species.
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9. ERADICATION OF AN INVASIVE LIZARD SPECIES IN A SOUTHERN CALIFORNIA
NEIGHBORHOOD THROUGH COMMUNITY ENGAGEMENT
G.B. Pauly1, A.G. Clause1, and P.D. Gavit1. 1Urban Nature Research Center and Department of
Herpetology, Natural History Museum of Los Angeles County, Los Angeles, CA 90007.
Invasive reptiles are a widespread threat to biodiversity and human economies. However, management
of these non-native species is challenging due to the interconnected problems of how to quickly detect
them once established, and how to quickly mobilize effective control efforts. These challenges are
exacerbated in urban areas, where many introductions occur yet where detection and control are often
considered to be prohibitively difficult. Here, we report on the use of community engagement
techniques to rapidly detect and successfully eradicate a population of non-native African Five-lined
Skinks, Trachylepis quinquetaeniata, in the suburban Southern California neighborhood of Glendora.
The community science platform iNaturalist allowed scientific recognition of the presence of this
species soon after its unintentional introduction to this residential area. We subsequently mounted an
eradication effort, which relied on door-to-door community engagement with residents using a diverse
suite of techniques. Through this collaborative community-based process, 67 individual T.
quinquetaenata were removed across a roughly two-block area. Since May 2020, despite over 50
person-hours of targeted survey effort together with substantial community vigilance, no T.
quinquetaeniata have been sighted. This represents the first seemingly successful eradication of an
established non-native reptile population globally, highlighting the conservation promise of integrating
community engagement strategies with traditional invasive species techniques.
10. RISK CHARACTERIZATION OF MICROPLASTICS IN SAN FRANCISCO BAY,
CALIFORNIA
S. Coffin1, S.B. Weisberg2 and C. Rochman3. 1California State Water Resources Control Board,
Sacramento, California, United States of America, 2Southern California Coastal Water Research Project
Authority, Costa Mesa, California, United States of America, 3Department of Ecology and Evolutionary
Biology, University of Toronto, Toronto, Ontario, Canada.
Assessing microplastics risk to aquatic ecosystems has been limited by lack of holistic exposure data
and poor understanding of biological response thresholds. Here we take advantage of two recent
advances, a toxicological meta-analysis that produced biotic response thresholds and a method to
quantitatively correct exposure data for sampling methodology biases, to assess microplastic exposure
risk in San Francisco Bay, California, USA. Using site-specific particle size abundance, we rescaled
empirical surface water monitoring data obtained from manta trawls (>333 µm) to a broader size (1 to
5,000 µm) range. We then compared these rescaled concentrations to four risk thresholds for each of
two ecologically-relevant metrics, tissue translocation-mediated effects and food dilution. A significant
number of samples exceeded the most conservative food dilution threshold, with risks concentrated in
the Central Bay. For tissue translocation-mediated effects, few samples exceeded the most conservative
threshold and zero samples exceeded the less conservative thresholds. The risk associated with food
dilution is higher than that found in other systems, which likely reflects this study having been
conducted for an enclosed water body. A sensitivity analysis indicated that the largest contributor to
assessment variability was associated with estimation of ambient concentration exposure. Even after
compensating for biases associated with fibers and other small particles, concentrations from the trawl
samples were still significantly lower than the 1-L grab samples taken at the same time, suggesting our
risk estimates are an underestimate. We chose to rely on the trawl data because the 1-L grab sample
volume was too small to provide accurate spatial representation, but future risk characterization studies
would be improved by using in-line filtration pumps that sample larger volumes while capturing a fuller
range of particle size than a towed net.
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11. CALIFORNIA MICROPLASTICS HEALTH EFFECTS WORKSHOP: INFORMING
MANAGEMENT STRATEGIES FOR THE AQUATIC ENVIRONMENT
L.M. Thornton Hampton1, S.M. Brander2, G.A. Burton Jr3, S. Coffin4, M. Cole5, T. Gouin6, L.
Hermabessiere7, A.A. Koelmans8, A.C. Mehinto1, E. Miller9, C.M. Rochman7, M. Wagner10, S.B.
Weisberg1. 1Southern California Coastal Water Research Project Authority, Costa Mesa, California,
USA. 2Department Fisheries, Wildlife, and Conservation Sciences, Coastal Oregon Marine Experiment
Station, Oregon State University, Newport, Oregon, USA. 3School for Environment and Sustainability,
University of Michigan, Ann Arbor MI 48109. 4California State Water Resources Control Board,
Sacramento, California, USA. 5Marine Ecology and Biodiversity, Plymouth Marine Laboratory,
Prospect Place, Plymouth PL1 3DH, UK. 6TG Environmental Research, Sharnbrook, Bedfordshire,
UK. 7Department of Ecology and Evolutionary Biology, University of Toronto, Toronto, Ontario,
Canada. 8Aquatic Ecology and Water Quality Management Group, Wageningen University,
Wageningen, The Netherlands. 9San Francisco Estuary Institute, Richmond, California, USA.
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Department of Biology, Norwegian University of Science and Technology (NTNU), Trondheim,
Norway.
In 2018, the California Legislature adopted a pair of bills that require the State to begin building
microplastics management strategies for both drinking water and California’s aquatic ecosystems. To
provide a scientific foundation for these legislative mandates, an international group of experts and
environmental managers were convened for a Microplastics Health Effects Workshop in late 2020. The
workshop addressed both human and environmental health effects, though we exclusively focus on the
approach and outcomes for ambient waters here. Overall, the goal of this workshop was to identify the
primary pathways by which microplastics affect biota, prioritize the microplastic characteristics that
are of greatest biological concern, and identify critical thresholds at which those biological effects
become pronounced. To achieve these goals, existing literature was collated to create a database focused
on the toxicological effects of microplastics in aquatic organisms. Workshop participants then used the
database and an accompanying R Shiny web application to identify key drivers of toxicity, and a
framework for the development of environmental thresholds was created. Data deemed fit for purpose
were used to calculate thresholds for the ambient environment. Each threshold is directly associated
with a specific management action. Finally, notable data limitations were documented throughout the
workshop, and specific research needs for addressing critical data gaps and increasing confidence in
these thresholds were provided. The outcomes from this workshop will be directly used by California
environmental managers to provide context for microplastic monitoring programs and guide
microplastic research initiatives moving forward.
12. USING AFM-IR TECHNOLOGY TO UNDERSTAND MICRO- AND NANOPLASTIC
ABUNDANCES IN SINGLE-USE BOTTLED WATER
S.L. Belontz1, G. Dominguez1. 1California State University San Marcos, Department of Physics, San
Marcos, CA, 92096.
Microplastics have been reported in drinking water ranging from tap to bottled water, and other products
consumed by humans. Nanoplastic abundances (<1 µm) in single-use PET-bottled water, to date, have
not been reported. Here we present a method for the chemical identification and quantification of small
micro- (<30 µm) and nanoplastic (1 nm- 1 µm) particles in bottled water using an atomic force
microscope based infrared spectroscopy (AFM-IR). AFM-IR works by scanning a sample to detect the
thermal expansion of materials as a function of infrared radiation’s wavelength, yielding the equivalent
of an infrared spectrum of the material directly underneath the AFM tip. Our preliminary work found
~163,000 polyethylene terephthalate (PET) particles <4 µm in size in a single 10 µL drop of bottled
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water. These particles, typically thin films (<20 nm), ranged in size from ~683 nm to 3.6 µm, with an
average maximum diameter of ~1.9 µm. Extrapolation suggests that one 500 mL plastic bottle contains
roughly 8 billion PET particles at the low micron to nanometer range. This implies that drinking a single
bottle of drinking water may expose humans to billions of tiny plastic particles. We are currently
working on understanding how storage conditions may affect nanoplastic abundances. This work
demonstrates that AFM-IR is a suitable method for characterizing nanoplastic abundances and size
distributions of aqueous samples. This technique development work was sponsored by the California
State University Council on Ocean Affairs, Science & Technology (CSU COAST) through the State
Science Information Needs Program.
13. CHARACTERIZATION
ACCREDITATION

OF

MICROPLASTICS

IN

DRINKING

WATER

FOR

L.E. Darjany, W. Cowger, S. Moore. Moore Institute for Plastic Pollution Research
160 North Marina Dr., Long Beach, California 90803.
Plastic microparticles in drinking water are pervasive and are a concern for human health. The United
States has one of the largest tap water microplastic contamination rates and more data is needed to
understand the extent of the issue, the pathways of plastics into our water systems and eventually into
our bodies. In collaboration with the state of California, our group has developed novel methods of
measuring microplastics in drinking water and we aim to be among the first labs accredited for
microplastic measurement. Our methodology is a multi-tiered approach that combines visual
microscopy, fluorescence, and Fourier transform infrared, (FTIR) analysis to characterize microplastics
in drinking water. We have created a novel sampling device with an in-situ filter that can easily sample
tap water and be sent back to our lab for analysis. We are also now developing a suite of software tools
for sharing and analyzing microplastic data from accredited labs. We aim to increase throughput,
reproducibility, and affordability for this method to such an extent that any municipality can measure
the microplastics in their drinking water facilities.
14. MICROPLASTICS AS VECTORS OF HUMAN PATHOGENS TO SHELLFISH BOUND FOR
HUMAN CONSUMPTION
§ K.Wiggin1, S. Allard1, J.Gilbert1. 1Scripps Institution of Oceanography, University of California San
Diego, La Jolla, CA.
Microplastics in the marine environment are ubiquitous and harbor a rich assemblage of
microorganisms in their surface biofilms. Recent research suggests enrichment of potentially
pathogenic species, including Vibrio spp., on the surface of microplastics in comparison to the
surrounding seawater. To determine the potential for Vibrio parahaemolyticus, the leading cause of
shellfish-related illness in the US, to grow biofilms on plastic, polystyrene surfaces were incubated with
V. parahaemolyticus for 24h at varying temperatures, and biofilm growth was evaluated using a
standardized crystal violet and optical density measurement protocol. High variation in biofilm growth
was observed between V. parahaemolyticus species, however, all 13 species tested were able to form a
biofilm on plastic, depending on temperature, and 6 of the 13 strains demonstrated increased biofilm
growth at higher temperatures, with implications for future climate change scenarios. To evaluate the
vector capabilities of microplastics, the uptake of V. parahaemolyticus in the pacific oyster digestive
gland was quantified after exposure to microplastics with a V. parahaemolyticus biofilm or free-floating
V. parahaemolyticus. Preliminary results reveal an increase of V. parahaemolyticus in the digestive
gland when exposed to microplastics with a V. parahaemolyticus biofilm (p=0.01), indicating that
microplastics could magnify uptake of pathogenic microbes. The pacific oyster is a species of immense
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economic importance around the world, and the role of microplastics in the transport and uptake of
human pathogens of concern into this species must be further explored.
15. MICROPLASTIC FATE AND TRANSPORT IN WATERSHEDS
A.B. Gray1, S. Singh1, and C. Murphy-Hagan1. 1Department of Environmental Sciences, University of
California Riverside, Riverside, CA, 92501.
Microplastics are a complex suite of environmental contaminants of increasing concern for human
health and ecosystems, particularly aquatic and coastal systems. Globally, fluxes of microplastics to
marine environments are thought to be dominated by stormflow from urban environments, but little
flux-based monitoring of microplastics has been conducted in streamflow. In this talk we provide an
overview of microplastics supply and transport processes in watersheds and highlight insights from the
fields of natural sediment transport to inform approaches to monitoring and modeling microplastic flux
in streamflow. Microplastic particles span a wide range of densities, sizes, and shapes – characteristics
that influence particle transport. Therefore, a wide range of fluvial transport modes are expected.
Similar to natural suspended sediment transport, variation in the rates of microplastic and water supply
to the channel likely result in highly variable concentration-discharge dynamics across storm event to
interannual scales. The paucity of microplastics monitoring necessitates that empirical modeling
techniques should be used for fluvial microplastics concentration, character, and flux predictions. To
support watershed evaluation and prediction, future microplastics monitoring efforts in streamflow
should emphasize approaches that are flux-based, focused on stormflow across a wide range of
hydrologic regimes and watershed characteristics, and are either representative of the entire suite of
particles or targeted at those that are of highest priority for water quality evaluation as part of a risk
assessment framework. These findings are preliminarily supported by our monitoring efforts in
Southern California rivers and streams.
16. AEOLIAN TRANSPORT OF MICROPLASTICS IN THE ALPINE ENVIRONMENTS OF
NORTH AMERICAN WEST COAST RANGES
§ A. Karapetrova1, W. Cowger1,2, and J. Gan1. 1Environmental Sciences Department, University of
California, Riverside, CA 92521; 2 Moore Institute, Long Beach, CA 90803.
Recent studies have strongly suggested that microplastics (MPs) are present in every ecosystem on
Earth. Discovery of their air transport patterns, origins, and rates of deposition into terrestrial
environments have been a research focus in the past five years. The scientific community has yet to
develop standardized approaches for studying the source and accumulation of MPs in terrestrial
environments, where there are estimated to be 4-23 times more MPs than in oceans. It is evident that
plastic particles can affect the immune, gastrointestinal, and respiratory systems of living organisms.
Because of their inability to degrade and constant weathering to smaller particles they can affect
ecosystems for several generations and accumulate in higher trophic levels. With the simultaneous
progression of increased snow melt due to climate change and increasing use of plastics, the
accumulation and release of air transported MPs from snow fields to aquatic and terrestrial
environments will increase. The relative contribution of long-range versus short-range transport of MPs
is not clear, and therefore sites were specifically chosen based on general wind direction, proximity to
potential point source, and microclimate topography. Sites that have been sampled range from the
Chugach National Forest and Kenai Fjord National Park in Alaska, Mt. Hood National Forest in
Oregon, and Humboldt-Toiyabe National Forest in California. Novel Fourier Transform Infrared
spectroscopy methodologies were used to create an automated counting and polymer identification of
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microplastics in the snow samples. Accumulation and deposition rates of aeolian transported
microplastics in snow will be shared.
17. THE ZERO YEAR: DEFINING DROUGHT THROUGH SCIENCE AND ART
T.J. Pereira. Desert Research Institute, Division of Earth and Ecosystem Sciences, Las Vegas, NV
89119.
The year was 2020. For the first time on record, there was no measurable monsoon precipitation in Las
Vegas. It would take 240 days, another record, for rain to finally come. Like walking through ruins,
ecologists, botanists, and lovers of the desert landscape made their way out into the far reaches of the
Mojave and found…nothing. No annual flowers coming up and even perennials were looking rough.
Welcome to, the “zero year.” What do these “zero years” mean for the species that live there? How do
we communicate the current and future impacts of drought to a broader audience? And finally, can we
think outside the box to help navigate through uncertainty? Through science and art, we can provide
meaningful communication and powerful tools for land managers alike.
18. USING LAKE SEDIMENTS FOR A DEEPER TIME (HOLOCENE) UNDERSTANDING OF
CALIFORNIA’S DROUGHT, FLOOD, AND PLUVIAL HISTORY
M.E. Kirby, California State University, Fullerton, Department of Geological Sciences, 800 N. State
College Blvd., Fullerton, CA 92834.
Global warming is changing Earth’s climate. While California will certainly warm (Cayan et al., 2008),
it remains uncertain whether precipitation amounts will increase or decrease. Recent studies, however,
suggest an increase in the extremes of precipitation (wetness and dryness) is the most likely scenario
for CA (Swain et al., 2018). Critical to planning for, and mitigating against, future risks from changes
in precipitation requires a geological perspective, longer than our instrumental (<150 years) or tree ring
records (<1000-2000 years). Here, we present various lake sediment records from the California used
to reconstruct the history of droughts, pluvials (periods of above average wetness), and floods back
through the entire Holocene (past 11,700 years). These deeper time lake studies will provide a more
complete understanding of the amplitude of natural precipitation variability. These studies also allow
the identification and examination of past climatic shifts and states, including their climatic forcings.
Our results indicate drought, pluvial, and flood conditions of longer duration (and magnitude?) than
anything observed in the past 2000 years. Most recently, our efforts are focused on a deeper time
understanding of the California precipitation dipole (Wise, 2010, 2016). The position and strength of
this dipole dictates where precipitation occurs in California and how much is received. “Where and
how much” are critically important questions for the water distribution network and policies that irrigate
California. How the position and strength of the dipole changed during past dry and wet climate states
will inform future water management scenarios.
19. MOJAVE DESERT GRASSLANDS: 40 YEARS OF COLLECTING HISTORICAL
ECOLOGICAL EVIDENCE OF NATIVE PLANT COMMUNITY DIVERSITY DURING
DROUGHTS
L. Cunningham. California Director, Western Watersheds Project, PO Box 70, Beatty, Nevada, 89003,
USA.
Through extensive examination of reference sites across the Mojave Desert of California and Nevada
since the 1980s, supplemented with historical record searches, and the study of herbaria collections, a
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diversity of native arid grassland components can be reconstructed among current native plant
communities. Grassland communities may have been a more common part of deserts, intermixing with
Mojave desert scrub, Joshua tree savannas, and wetlands. Distinct desert grassland communities are
evidenced in the West Mojave Desert region, southern Mojave lowland and upland areas, uplands in
the Mojave National Preserve and southern Nevada ranges, and a distinctive desert grassland type in
the northern Mojave. Details of the native grass species diversity in these geographic regions are
reviewed. Cool season grasses dominate western Mojave Desert regions, transitioning to warm season
grasses in eastern Mojave regions. Warm-season grasses are known as C4 plants, as they use the fourcarbon compound PEP carboxylase in photosynthesis. PEP carboxylase is a photosynthetic enzyme that
can “attract” CO2 more efficiently than C3 plants, and allows the stomates of the plant to be closed
more often—an adaptation to drought. Historic and ongoing impacts such as livestock grazing, invasive
non-native grasses and forbs, habitat development and disturbance, and drought have greatly reduced
native grasses. Given the importance of cover from predation to Agassiz desert tortoise (Gopherus
agassizii), a better understanding of this component of Mojave Desert plant communities is
recommended, especially when considering mitigation measures and restoration activities of desert
habitats.
20. NATIVE PLANTS ON WORKING LANDSCAPES: TRENDS
AGRICULTURE AND FIRE PREVENTION STRATEGIES

IN

WATER-WISE

P. Allen¹, N. Filannino². ¹Resource Conservation District of Santa Monica Mountains, Topanga, CA
90290. ²Wild Farm Alliance, Watsonville, CA 95076.
Californians across all sectors are working to mitigate the effects of climate change on their lives and
livelihoods. One of the tools in their arsenal is the use of native plants. Two GrizzlyCorps fellows
extrapolate on their experiences working alongside Californians dealing with climate change, and
contemplate a future where native plants are utilized to mitigate the effects of drought. Two topics will
be discussed. First, Wild Farm Alliance’s Nicholas Filannino will speak on the uses of native plant
hedgerows on agricultural lands in Southern California, and how they will play a key role in
transitioning Southern California’s agricultural systems from conventional to regenerative in the
context of drought. Next, Santa Monica Mountain RCD’s Pauline Allen will speak about how private
homeowners living in the wildland urban interface can incorporate native plants in their landscaping to
reduce the risk of embers igniting homes and prevent wildfire disasters.
21. MANAGING RESOURCE AND HAZARD: TOWARDS IMPROVED DECISION SUPPORT
TOOLS
A. Heggli1; B. Hatchett1; K. Lambrecht2; Z. Tolby3; M. Collins1. 1 Desert Research Institute, 2215 Raggio
Parkway, Reno, Nevada 89512, USA; 2 Arizona State University, Polytechnic; 7001 E Williams Field Rd,
Mesa, AZ 85212, USA; 3 National Weather Service, 2215 Raggio Parkway, Reno, Nevada 89512, USA.
Decision support tools vary across spatiotemporal scales from seasonal and regional forecasts (drought
index and fire danger) to real-time localized situational awareness (flood warning systems) and
represent a proven technique for communicating hazards to user communities. Such tools may become
increasingly valuable for adaptive water management strategies to better capture and retain water to
meet consumptive and ecosystem demands as the Sierra Nevada is projected to experience the largest
increase in rain-on-snow flood hazard while simultaneously moving towards a low-to-no snow future
as the region confronts climate change. But how can research improve existing decision support tools
and how can we build new ones? By continuing to integrate diverse decision support framework
systems with existing observational networks and centering the research around the needs of the
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decision makers, decision support tools can be continuously developed to provide increasingly useful
impact-based information across disciplines. This presentation will walk through efforts of coproducing an operational decision support tool for snowpack runoff with decision makers who manage
the resource of runoff to refill drought-stricken reservoirs while mitigating flood hazard.
22. ENHANCING BIODIVERSITY AND WATER QUALITY IN LOS ANGELES:
EXPANDING APPLICATION OF THE GREENWAY CONCEPT
D. Hoekstra1, § C. Kays1, C. Kleczka1, D. Lopez1, A. Pulido1, L. Southwick1 and C. Villegas1
1
Institute of the Environment & Sustainability, University of California, Los Angeles, CA 90024.
Urbanization in Los Angeles has led to the wide scale transformation of land to impervious surfaces,
impacting water resources. Consequently, biodiversity, water quality, and water supply face convergent
threats: increased pollution and runoff, decreased groundwater recharge, habitat loss and fragmentation,
and the impairment of ecosystem services.
Stream daylighting has emerged as a means to restore elements of historical hydrology by exposing the
flow of a natural stream or creek to the surface. We present the Westwood Neighborhood Greenway as
a case study of a community-driven daylighting project sitting on either side of the Westwood/Rancho
Park station of LA Metro’s E Line. The Greenway provides stream-like habitat, improving local water
functions and expanding native and riparian biodiversity, while also supporting recreational activities,
access to nature, and opportunities for outdoor teaching.
In partnership with the nonprofit Westwood Greenway, Inc., our UCLA Environmental Science
Practicum student team presents an assessment of the impacts the project has had and examines the
potential for realizing the “greenway concept” elsewhere in the Los Angeles region. We present
approaches that can be adapted to other projects, including: analyses of dry- and wet-weather flows;
creation of a site-specific biodiversity index using iNaturalist; a feasibility analysis identifying other
potential greenway sites; and approaches to expand the Greenway’s visibility and educational potential
via social media and other methods. Results provide new evidence of the value of urban greenways and
their potential to be established in the region.
23. PLASTIC POLLUTION, FRESHWATER TURTLES, AND YOU
A.G. Clause1, K.L. Baumberger2, A.J. Celestian3, R.N. Fisher4, and G.B. Pauly1. 1Urban Nature
Research Center and Department of Herpetology, Natural History Museum of Los Angeles County,
Los Angeles, CA 90007. 2Santa Ana Substation, USGS Western Ecological Research Center, Santa
Ana, CA 92701. 3Department of Mineral Sciences, Natural History Museum of Los Angeles County,
Los Angeles, CA 90007. 4San Diego Field Station – San Diego Office, USGS Western Ecological
Research Center, San Diego, CA 92101.
Plastic pollution is a major problem globally and can lead to plastic ingestion by wildlife. Although
plastic ingestion is increasingly well-documented in marine animals, it is understudied in freshwater
animals despite their accessibility and often severe imperilment. Turtles exemplify this pattern. We
combined a comprehensive turtle literature review with field sampling of urbanized populations of the
non-native Red-eared Slider Turtle, Trachemys scripta elegans, in freshwater habitats across California
to provide the first rigorous look at this issue. We found that freshwater turtles are poorly represented
in existing literature on this topic. In the last 10 years, an average of 15.3 studies/species were published
that had the potential to detect plastic ingestion in marine turtles, yet only 0.3 studies/species were
published involving non-marine turtles. Brief reports of plastic ingestion exist for only 5 of 136 studied
species of freshwater turtles, including the Red-eared Slider. Our ongoing field sampling confirmed
plastic ingestion in 5 of 7 California populations of non-native Red-eared Sliders, at rates of roughly
7–15%. Raman spectroscopy testing is critical to distinguish true plastic and other human litter from
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litter-mimicking organic fragments. We propose the globally-introduced Red-eared Slider as a useful
proxy for investigating how plastic ingestion might be affecting native, imperiled turtles that cannot be
effectively sampled due to conservation concerns. Additional research is needed to better understand
the health impacts of environmental plastic pollution on turtles, but our results underscore that this
pollution could be better managed—something in which everyone can participate.
24. WILDFIRE AND DROUGHT: THE CHALLENGES OF REINTRODUCING A
THREATENED AMPHIBIAN TO THE LARGEST URBAN NATIONAL PARK IN THE
UNITED STATES.
K.S. Delaney Santa Monica Mountains National Recreation Area, 401 W. Hillcrest Dr., Thousand
Oaks, CA 91360.
At Santa Monica Mountains National Recreation Area (SAMO), the largest urban National Park in the
U.S., native stream breeding amphibians are exposed to many different stressors, including habitat
fragmentation, roads, urban water run-off, extreme drought, and wildfires. Together with our partners,
the National Park Service is conducting a reintroduction project at SAMO for the California red-legged
frog (Rana draytonii), a native amphibian listed as Threatened under the Endangered Species Act. Over
the duration of the project, SAMO has endured historic drought and the largest wildfire ever recorded
in the area. In this talk, I will discuss the trying challenges and enduring successes of the project.
25. LIZARD TALES ON A LANDSCAPE SCALE: HOW HISTORICAL AND CONTEMPORARY
VARIABLES SHAPE FUNCTIONAL CONNECTIVITY IN BLAINVILLE’S HORNED
LIZARDS (PHRYNOSOMA BLAINVILLII)
§ S.M. Wenner1,3, M.A. Murphy2, K.S. Delaney3, G.B. Pauly4, J.Q. Richmond5, R.N. Fisher5, and J.M.
Robertson6. 1 University of California, Berkeley, CA 94709. 2University of Wyoming, Laramie, WY
82071. 3National Park Service, Thousand Oaks, CA 91360. 4Natural History Museum of Los Angeles,
CA 90007. 5U.S. Geological Survey, San Diego, CA 92101. 6California State University, Northridge,
CA 91330.
Identifying how landscape variables influence functional connectivity over historical and contemporary
time scales is a critical first step in understanding the genetic consequences of environmental change in
terrestrial organisms. We examine population genetic structure and functional connectivity among
populations of a California Species of Special Concern, the Blainville’s horned lizard (Phrynosoma
blainvillii), in the urbanized landscape of the Greater Los Angeles Area. Using single nucleotide
polymorphism data, we assessed genetic structure among populations occurring at the interface of two
evolutionary lineages, and at a fine scale among habitat fragments within the heavily urbanized area.
We made predictions about the landscape variables that influence population structure and gene flow
and used gravity models to test hypotheses of how populations were historically and are currently
interconnected. Our results show evidence of admixture between two evolutionary lineages and strong
population genetic structure across small habitat fragments. We also show that topography,
microclimate, and soil and vegetation types are important predictors of functional connectivity at broad
and fine spatial scales, and that fire history and urban development are key factors of contemporary
population dynamics. We used the combination of genetic data and gravity models to elucidate
environmental drivers of functional connectivity in the Greater Los Angeles Area. Examining the
ecological and anthropogenic landscape variables that affect contemporary population genetics is
critical to understanding how sensitive species can be best managed in a rapidly changing landscape.
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26. EFFECT OF URBANIZATION ON WESTERN FENCE LIZARDS (SCELOPORUS
OCCIDENTALIS)
E.R. Urquidi1, B.J. Putman1. 1Department of Biology, California State University San Bernardino,
5500. University Parkway, San Bernardino, 92407, California, USA.
As urbanization increases, animals are subjected to new stressors caused by human activity. Animals
must adapt to new conditions, such as high population density, limited space, and limited food supplies.
Few studies have focused on the impact of urbanization on reptiles. Here, we compared measures of
health between Western Fence Lizard (Sceloporus occidentalis) populations in urban and natural
environments to see whether the stressors of urban living affect the health and fitness of urban animals.
We collected lizards from both urban and natural sites in two areas of Southern California: Claremont
and San Bernardino. We took body measurements such as snout to vent length (SVL), mass, and tail
length. We also quantified the abundance of ectoparasites such as ticks and mites. Lastly, we measured
perch height and refuge distance. So far our preliminary data show that on average, lizards in natural
areas had higher SVL, mass, and tail length. Natural lizards also had higher amounts of ectoparasites,
and had higher perch heights and refuge distances. Through our preliminary results, we may have data
that supports urbanization having a negative effect on lizard health. Studies such as this may lead to a
better understanding of the effects urbanization has on animals.
27. DIVERSITY AND DISTRIBUTION OF URBAN LAWN WEEDS IN LOS ANGELES CITY
PARKS
J.B. Yoder1, M. Kolden1, and M. Adjamoglian1. 1Department of Biology, California State University
Northridge, Northridge, CA, 91330.
In urbanized Southern California, watered lawns form an archipelago of habitat patches hospitable an
array of weedy plant species that would otherwise be unable to establish in the region. The distribution
of lawn weeds across similarly managed lawns may therefore provide insight into basic ecological
processes such as dispersal, establishment, and priority effects. We surveyed the diversity and cover of
weedy forbs in the lawns of Los Angeles city parks across the San Fernando Valley. To ascertain what
natural or anthropogenic processes may shape this specialized plant community, we then compared
weed diversity in the park lawns to a city-wide “species pool” assembled from crowdsourced iNaturalist
observations, and to characteristics of the built environment surrounding each park. Results suggest that
this specialized plant community has potential as a model of island biogeography in the urban
landscape.
28. THE ECOLOGICAL ROLE OF NATIVE PLANT LANDSCAPING IN RESIDENTIAL
YARDS TO URBAN WILDLIFE
N.L. Smallwood and E.M. Wood. California State University Los Angeles, Los Angeles, California
90032.
Residential yards cover a considerable amount of land cover but are often landscaped with non-native
plants and lawns, and thus likely provide limited value for wildlife. A recent trend is for property owners
to convert a space from non-native to native vegetation. Here, we quantified the ecological role of
native-landscaped yards to wildlife throughout Greater Los Angeles, California (L.A.). We had three
objectives for our study. First, we compared the richness and abundance of birds and insect pollinators,
and habitat features in native and non-native yards. Second, we quantified relationships between habitat
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features within and adjacent to native yards with bird and insect abundance and richness. Third, we
documented the ecological interactions of birds and insects with plants in native yards. We surveyed
birds and insect pollinators at 22 pairs of native and non-native yards from October-March of 20202021. Additionally, we quantified habitat features in and adjacent to yards using ground-collected and
remotely sensed habitat data. Native yards had greater shrub, bare ground, and leaf litter cover, a higher
richness of birds and insects, and a greater abundance of birds than non-native yards. Larger yards and
yards with a high cover of trees and native shrubs best-explained bird and insect richness and
abundance. Birds and insects showed preferences for distinct plants in native-landscaped yards,
including Toyon, Oak, Sagebrush, and Manzanita. Our results suggest that landscaping with native
plants positively benefits bird and insect pollinator communities throughout L.A. and thus is a viable
consideration for improving biodiversity within cities.
29. INFERRED INTERSPECIFIC INTERACTION BETWEEN MARINE COPEPODS
PSEUDOMYICOLA SPINOSUS (MYICOLIDAE) AND MODIOLICOLA GRACILIS
(LICHOMOLGIDAE) WHEN PARASITIZING THE BAY MUSSEL, MYTILUS
GALLOPROVINCIALIS
D.G. Buth1, J.K. Passarelli2, M. Abrecht1, N. Moss1, J. Ji1, M. Folkers1, D. Yalzadeh1, C. Cox1, I.
Mondragon1, I. Srinivas1, C. Nguyen1, H. Awada1, K. Repollo1, and J.E. Buth3. 1Dept. of Ecology and
Evolutionary Biology, UCLA, Los Angeles, CA 90095, 2Cabrillo Marine Aquarium, 3720 Stephen M.
White Drive, San Pedro, CA 90731, 3Dept. of Neurobiology, UCLA, Los Angeles, CA 90095.
It is difficult to observe the behavior of marine parasites in the field. However, certain behaviors can
be inferred from their distribution in or on hosts. In November 2021, a parasitological survey of local
mussels provided information that allowed such an inference of behavior of their parasites. Eightynine Bay Mussels (Mytilus galloprovincialis) from the Port of Los Angeles were examined for copepod
parasites. Two copepod species were identified: Pseudomyicola spinosus and Modiolicola gracilis.
Neither species was overdispered in the mussels. The majority of hosts were not parasitized. Those
that were parasitized had an intensity of 1-6 copepods. Measures of prevalence, mean intensity, and
abundance were not statistically significantly different between the two copepod species (PP = 0.11, PMI
= 0.12, PA = 0.70, respectively). However, the distribution of the copepod species relative to one
another was not random (Fisher’s Exact Test 2-tailed P = 0.0297). Co-occurrence of the two parasite
species in a host was less likely than expected. Competitive exclusion may be the reason for this pattern.
Mechanisms and patterns of exclusion will be discussed.
30. A REDESCRIPTION OF LEPEOPHTHEIRUS LONGIPES WILSON, 1905 (COPEPODA;
CALIGIDAE) PARASITIC ON GIANT SEA BASS, STEREOLEPIS GIGAS AYRES, 1859
(POLYPRIONIDAE), OFF CALIFORNIA
J.K. Passarelli1, D. Tang2 and L.G. Allen3. 1Cabrillo Marine Aquarium, San Pedro, CA 90731. 2Orange
County Sanitation District, Fountain Valley, CA 92708. 3California State University, Northridge, CA
91330.
The giant sea bass (GSB), Stereolepis gigas Ayres, 1859, is the largest carnivorous teleost (exceeding
2 m in length and 200 kg in weight) found in California kelp forest communities. Overfishing of GSB
in the late 1920s crashed the population off California and in 1996 it was classified as an International
Union for Conservation of Nature (IUCN) critically endangered species. Recently, three GSB were
collected off San Onofre, California and held at the Southern California Marine Institute in San Pedro.
Two of the three GSB were infected with the caligid Lepeophtheirus longipes Wilson, 1905
(Siphonostomatoida), a poorly described species previously recorded from the GSB and other fish
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hosts. In this study, a detailed redescription of the female of L. longipes is provided and the description
of the male of L. longipes is provided for the first time. A review of all host records of L. longipes
revealed that L. longipes is host specific to GSB. Thus, this study represents the first report of L.
longipes in over 100 years.
31. TRANSMISSION OF THE TAPEWORM, ACANTHOBOTHRIUM PARVINUNCINATUM
(ONCHOPROTEOCEPHALIDEA) FROM THE ROUND STINGRAY, UROBATIS HALLERI
(MYLIOBATIFORMES: UROTRYGONIDAE)
R. G. Appy1, S.K. Goffredi2 and C. Latino1. 1Cabrillo Marine Aquarium, San Pedro, CA; 2Occidental
College, Los Angeles, CA.
The tapeworm, Acanthobothrium parvinuncinatum, is a common parasite in the posterior spiral
intestine of round stingrays in Southern California. While the complete life cycle of Acanthobothrium
species is not known, one species is known to develop in copepods as a first intermediate host, and
larval stages attributed to this genus have been reported from small fish, molluscs and chaetognaths as
presumptive second intermediate hosts. During fish parasite surveys of Anaheim Bay, larval tapeworms
attributed to this genus were found in large numbers in the intestine of small benthic fish in tidal ponds,
where female round stingrays congregate in large numbers during the summer and fall. Transmission
experiments were undertaken to determine whether these larvae would develop into adults of A.
parvinuncinatum. Eggs taken from gravid tapeworm segments collected from round stingrays were fed
to the copepod Tigriopus californicus, where they developed into procercoids. Infected copepods were
subsequently fed to arrow gobies (Clevelandia ios) and shadow gobies (Quietula y-cauda) where they
developed into plerocercoids in the intestine. These experimentally infected gobies were fed to a single
round stingray born in captivity, and mature worms with developed bothridial hooks were present at 30
days post-infection. This represents only the second complete experimental life cycle of any shark
tapeworm.
32. THE FIRST REPORTED FRESHWATER TREMATODE WITH A SOLDIER CASTE ALSO
HAS THE MOST MORPHOLOGICALLY EXTREME SOLDIERS
†, §D.C.G. Metz1 and R.F. Hechinger1. 1Scripps Institution of Oceanography, University of California,
San Diego, CA 92037.
Some trematode parasites form colonies with division of labor in their first intermediate host mollusk.
In such colonies, small, developmentally arrested worms act as “soldiers,” protecting the colony and
host from invading trematodes. All such caste-forming trematodes thus far reported have been marine.
Here, we document the first discovery of a soldier caste for a freshwater trematode, Haplorchis pumilio
(Heterophyidae), which infects the globally invasive snail Melanoides tuberculata. Soldiers were
aggressive, attacking heterospecific trematodes in vitro 25 times more frequently than did mature
“reproductives.” We also present the most extreme morphological adaptations for defense yet recorded
in trematode soldiers: a pharynx volume more than 4 times larger in absolute terms than that of
reproductives. This is clear evidence of morphological adaptation for colony defense, analogous to the
large mandibular apparatus of the “major worker” caste of certain ants. For comparison, we also present
Centrocestus formosanus, a heterophyid infecting the same host species that appears to lack a soldier
caste, for which we found no evidence of defensive ability in vitro. However, colonies of this species
did possess a strongly bimodal size frequency distribution and smaller worms had greater relative
pharynx volumes than larger worms. Hence, these traits may not provide sufficient evidence to
demonstrate the presence of a soldier caste. C. formosanus may thus be a useful “null example” for the
further exploration of social systems in trematodes. H. pumilio, in contrast, serves as the most extreme
example of defensive specialization yet documented in trematode soldiers.
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33. EFFECTS OF HERBIVORE-INDUCED VEGETATION CHANGE ON INTERACTIONS
BETWEEN RODENTS AND SONGBIRDS IN SHORTGRASS STEPPE
K. Biardi1 and P. Stapp1. 1Department of Biological Science, California State University, Fullerton,
CA 92831.
Vegetation structure plays an important role in determining the abundance and community composition
of grassland consumers. This is especially relevant in the shortgrass steppe, where grazing by large
herbivores is expected to mediate potential climate change-induced increases in the abundance of
woody shrubs and tall grasses, potentially altering habitat for wildlife, including native rodents. Because
rodents are known nest predators, however, increases in shrub cover that increase rodent abundance
may negatively affect nesting birds. My research aims to understand how rodents respond to vegetation
changes caused by herbivore exclusion, and to determine if these changes increase predation on
songbird nests. I conducted my fieldwork in north-central Colorado, within five replicates of long-term
experimental plots that manipulate access by large (livestock, pronghorn) and medium-sized mammals
(rabbits, prairie dogs). I quantified vegetation cover and herbivore activity (pellet counts) in plots, livetrapped rodents to estimate relative abundances, and then used cameras to monitor the survival of eggs
in artificial nests. Preliminary analysis of vegetation showed that plots that excluded herbivores had
higher shrub cover. While rodent abundance did not differ significantly between treatments, there was
a trend toward higher nocturnal species abundance in plots with higher shrub cover, and higher thirteenlined ground squirrel numbers in plots with less shrub cover. Both ground squirrels and, surprisingly,
Ord’s kangaroo rats preyed upon artificial nests. Understanding how changes in vegetation affect
interactions between rodents and songbirds may improve our understanding of the indirect effects of
shrub encroachment in the shortgrass steppe and help guide management decisions.
34. DESCRIBING POLLINATOR ASSEMBLAGES
CALIFORNIA SAGE SCRUB SHRUBS

ON

FALL-BLOOMING

NATIVE

S. Dartnell1, A. Cavalcanti1, N. Hamlett2, E.J. Crane1, A. Misaki Bluebell1, W.M. Meyer III1,2.
1
Department of Biology, Pomona College, Claremont, CA 91711. 2Bernard Field Station, The
Claremont Colleges, Claremont, CA 19711.
Pollinator studies of the endangered sage scrub ecosystem have primarily focused on spring pollinator
assemblages, when the majority of plants are in bloom. Consequently, little is known about southern
California’s fall pollinator assemblages. For example, pollinator communities of common fall blooming
sage scrub shrubs Lepidospartum squamatum (scale-broom), Ericameria pinifolia (pine-bush), and
Baccharis pilularis (coyote brush) remain largely undescribed. Our study aimed to: (1) document
pollinator assemblages for fall-blooming sage scrub shrubs, (2) assess the utility of three sampling
techniques in inventorying the fall pollinator assemblages, and (3) explore, using high throughput
sequencing of the ITS2 region of pollen DNA, which plants common pollinators visited, and if fall
pollinators also utilized plants in surrounding suburban habitats. While elevated sampling efforts are
required to inventory fall pollinator assemblages, we describe a diverse pollinator assemblage
consisting of 19 bees, 20 wasps, 52 flies, 3 hemipterans, and 3 butterfly species on the three shrubs.
Pollinator assemblages differ between scale-broom and coyote bush, as well as pine-bush and coyote
bush, but scale-broom and pine-bush pollinator assemblages did not differ. Direct sampling approaches
(timed netting and haphazard photo documentation) collected pollinator species not collected by
passive malaise trapping, highlighting that direct observations are required to describe pollinator
communities. Efforts to sequence the ITS2 region of pollen DNA from select pollinator specimens are
currently underway. Our efforts demonstrate that a diverse pollinator assemblages utilize fall-blooming
shrubs suggesting that presence of fall-blooming shrubs may be a critical component to maintaining
diverse sage scrub pollinator assemblages.
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35. ECHINOID LARVAE EXPRESS FOOD-CONDITIONED MORPHOLOGICAL PLASTICITY
AT ECOLOGICALLY RELEVANT CULTURE DENSITIES
§ P. Nilsson1. 1Department of Biological Sciences, California State University, Long Beach, Long
Beach, CA, 90840.
The feeding larvae of many echinoids develop long postoral arms relative to body length when food is
sparse but short postoral arms when food is abundant, a response thought to adaptively adjust feeding
capability. However, Kacenas & Podolsky (2018) found that larvae of Dendraster excentricus exhibited
this food-conditioned plasticity only when reared at a high density typical of laboratory cultures; when
reared at a lower culture density more representative of larval densities in nature they did not exhibit
this plastic response. This suggests that phenotypically plastic responses to food abundance – a major
focus of larval biology for the past three decades – may be rare in nature. We replicated their study and
extended it to a lower larval culture density and to a second species, Lytechinus pictus. Larvae of D.
excentricus developed longer arms corrected for body length when fed the lower of two food rations at
all culture densities, though differences were only marginally significant for the lower culture density
in one experiment. Larvae of L. pictus likewise tended to develop longer arms corrected for body length
at lower food rations, though differences did not reach statistical significance at any culture density.
For both species, contrasts between food rations almost always showed an inverse relationship between
postoral arm length and stomach length, consistent with prior work demonstrating trade-offs in
investment in these two features characteristic of phenotypic plasticity. These results suggest that
feeding larvae of echinoids may exhibit food-conditioned plasticity of postoral arm length even at low,
natural densities.
36. VARIABLE EXPRESSION OF FOOD-CONDITIONED PHENOTYPIC PLASTICITY IN
FEEDING LARVAE OF DIVERSE ECHINODERMS
§ B.M. Steiner1, B. Pernet1. 1Larval Biology Lab, College of Natural Sciences and Mathematics,
California State University, Long Beach, CA 90840.
Feeding larvae of echinoderms take two distinct forms: plutei (echinoids, ophiuroids) and dipleurulae
(asteroids, holothuroids). Plutei fed low food rations often develop longer ciliary bands relative to body
or stomach size than those fed high rations, but it is unclear how widespread phenotypic plasticity is in
dipleurulae. Comparisons among taxa are difficult since prior studies vary in methods. Here we apply
uniform methods to study phenotypic plasticity across echinoderm classes. For each species, larvae of
four replicate families were fed low (1000 cells ml-1 Rhodomonas lens) or high (6000 cells ml-1) food
rations. We measured the length of the ciliary band (CBL) relative to body or stomach size at three
developmental stages. CBL was measured in three dimensions from image stacks, a method not
previously applied to dipleurulae. Within species, we compared CBL relative to body and stomach size
between food rations. Only two plutei displayed plasticity (the ophiuroid and one of three echinoids),
while all dipleurulae (the holothuroid and both asteroids) did. We found no plasticity in pre-feeding
stages of any species. Plasticity was more frequent in dipleurulae than plutei, suggesting dipleurulae
may be more sensitive to food scarcity than plutei. We observed plasticity less frequently in echinoids
than expected. Prior studies have often used stronger contrasts in food level, sometimes including
treatments with extremely low food. Extremely low food levels are probably relatively rare in nature,
raising questions about the frequency of expression of phenotypic plasticity in the field.
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37. COMPARATIVE MORPHOLOGY OF RORQUAL WHALE BALEEN
M.L. Vandenberg1, K.E. Cohen2, B. Rubin3, J.A. Goldbogen4, A.P. Summers2, E.W.M. Paig-Tran5,
S.R. Kahane-Rapport5. 1Biology Department, University of Washington, Seattle, WA, US, 2 Friday
Harbor Laboratories, University of Washington, Friday Harbor, WA, USA, 3Santa Rosa College, Santa
Rosa, CA, USA, 4Hopkins Marine Station, Stanford University, Pacific Grove, CA, USA, 5California
State University, Fullerton, Fullerton, CA, USA.
Rorqual whales are lunge filter-feeders that use baleen plates to process millions of liters of prey-laden
water. Baleen is a unique keratinous oral tissue that hangs down from the roof of the mouth in bilaterally symmetrical racks, with larger keratin plates (major plates) situated labially and smaller plates
(minor plates) positioned lingually. The edges of the baleen fray through use and friction to form fringes
that interlock, creating a dense mat. This mat allows the enormous amount of water engulfed to flow
out of the oropharyngeal cavity and retains the prey captured. We hypothesized that baleen morphology
would vary by species and prey preference. We investigated the hierarchical anatomy of baleen in five
rorqual whale species: humpback, fin, gray, blue and minke – which span an order of magnitude in
body size. We used computed tomography (CT) and scanning electron microscopy (SEM) to image,
quantify, and understand how variability in baleen morphology may affect filtration. CT revealed
cylindrical keratin hairs embedded in the baleen plates growing out of the gum tissue. The size of the
hairs, the keratin sheath surrounding each hair, and the thickness of the keratin matrix varies by species.
SEM revealed that the keratin plates are worn away at the ventral side, peeling away the exterior layers
and exposing the bristles. Hair diameter differs for each species and may relate to pore size and the
efficiency of prey retention.
38. ANALYZING FLOW USING ACCURATE MANTA ANATOMY
§ J. Teeple, S. Kahane-Rapport, and M. Paig-Tran. California State University, Fullerton, Fullerton,
CA, 92831.
Mobula rays are large marine fishes that filter great amounts of water and particles with minimal
clogging using highly specialized filter structures. Previous studies of these filter structures revealed a
unique solid-fluid separation mechanism, now known as ricochet separation. These studies provide a
basic understanding of this novel mechanism but used a generalized model that did not account for the
intricacy and diversity of the filter structures observed in mobulas. To better understand both the
biology of mobula as well as the fluid dynamic processes that govern ricochet separation, this study
investigated the functional consequences of morphological variation among mobula on flow regimes.
We used micro-CT scans to 3D print biologically accurate models of filter structures for seven species
of mobula. These physical models were used to investigate flow using digital particle image
velocimetry (DPIV) which allows for both flow visualization and quantitative velocity field data
collection. Results from our DPIV analysis showed that the filter structure of each species generates
different flow regimes which are affected by speed and the relative freestream angle. This observed
functional variation among mobula species likely affects prey selection. This work can be used to guide
engineers in creating a biomimic system that can filter small particles more efficiently than currently
available systems.
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39. FLUID DYNAMICS OF CHEMICAL SCENT DETECTION IN STINGRAYS
§, £ K.M. Rutledge1, C.T. Murphy2. 1Department of Ecology and Evolutionary Biology, University of
California Los Angeles, Los Angeles, CA 90095. 2US Navy, Naval Research Lab, Newport, RI 02841.
Batoid fishes (stingrays and their relatives) rely on their sense of smell as one of their primary senses
for survival. Olfaction is crucial for predator/prey recognition, navigation/tracking, and reproductive
signaling. While these fishes rely on water flow to direct odors into their nose, there are few studies on
the fluid dynamics of their olfaction. With an odor-impeding boundary layer and no pump-like system,
how do these fishes efficiently capture chemical stimuli? To understand how nasal morphology
influences chemical detection, models of the heads of 4 nasal morphotypes were 3D printed from CT
scans. Models were mounted in a water tunnel and dye visualization was performed at RE=100, 500.
Models were created with their mouths opened with tubing connected to a syringe pump to mimic
respiration. To determine how respiration indirectly influences nasal irrigation, models were tested with
a continuous “inhale.” The pitch of the head was also investigated at 0° and 8°, to mimic the change in
body orientation with swimming speed. Neutrally buoyant dye was injected 1 cm from the leading edge
of the model. We found that different nasal geometries produce different patterns of flow. Pitch and
respiration are also crucial parameters for odor detection. In general, respiratory inhalation quickens
the speed at which odors are captured. Odor capture was also faster at a pitch of 8°, with pitch more
important for certain morphotypes than others. This study lends insight into the fluid dynamics of
chemical sensing and highlights the importance of the morphology of this system.
40. MODEL APEX PREDATOR (GIANT SEA BASS) IMPACTS BEHAVIOR
MESOPREDATORY FISHED AROUND SANTA CATALINA ISLAND, CA

OF

§, £ K.C. Reed1 and M.A. Steele1. 1Department of Biological Sciences, California State University,
Northridge.
Giant sea bass (GSB), though once abundant on the nearshore rocky reefs of southern California, were
fished to near extinction during the 20th century. Their populations have only started to recover
recently. GSB fill a unique niche, being the only resident apex predator of California’s plentiful
mesopredators, such as kelp bass, sheephead, and rock wrasse. The goal of this study was to test how
GSB affect the behavior of smaller fishes. A life size model of a GSB and baited remote camera
apparatus was used for this test. Baited camera trials were run with and without the GSB model attached.
Mesopredator behavior around the bait was then analyzed when the model was present vs. not present.
It was found that mesopredator fishes were less likely to feed when the GSB model was present. Future
analysis will include whether these responses differ between present-day GSB aggregation sites and
areas where GSB are still rare. In an ocean where apex predators have drastically declined, it is
important to track how their re-establishment through successful conservation measures may impact
the surrounding systems.
41. SEASONAL MOVEMENT OF GIANT SEA BASS (STEREOLEPIS GIGAS) WITHIN THE
SOUTHERN CALIFORNIA BIGHT
§, £ J.Peria1, Steele, M.1. 1California State University, Northridge.
The giant sea bass, Stereolepis gigas, is an endangered apex predator found in the kelp forests of
California. During the summer months, there are several predictable locations at which this species is
known to aggregate, most likely for spawning purposes, but little is known about their use of
aggregation sites from year to year. This study used spot pattern analysis (IS3) to identify at least 65
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unique individuals and monitor their use of eight southern California aggregation sites between 2017
and 2021. Instances of re-sightings were then used to detect movement of these individuals from one
sight to another. Re-sighting data so far has suggested that these fish do move among different
aggregation sites, though it seems to be rare for them to do so during the spawning season. From year
to year, movement among different sites appeared to be more common, though some individuals were
also observed returning to the same aggregation site year after year.
42. EVALUATING THE IMPACT OF A MARINE HEATWAVE ON THE DIET, GROWTH,
REPRODUCTION, AND CONDITION OF A TEMPERATE REEF FISH
§, £ B.R. Chubak1, M.S. Adreani1, M.A. Steele1. 1California State University, Northridge.
California sheephead (Semicossyphus pulcher) are among the most ecologically important fish on
temperate reefs in California and Mexico, yet little is known about their growth and reproductive
ecology. Environmental factors can affect reproductive success and growth in fish populations in a
variety of ways, including by affecting diet. The goal of this study was to determine if any differences
in reproduction, growth, or condition among populations of California sheephead were related to
differences in diets during a marine heatwave. We measured the batch fecundity and growth rates of
California sheephead on three large rocky-reef kelp forests within the Southern California Bight from
2009 to 2020, which included a large marine heatwave from 2014-2016. Prey availability and diet
composition were measured within a subset of this timeframe from 2012 to 2018. Growth rates,
reproductive output, diet, and prey availability all differed among the years, implying that the heatwave
may have had an influence. Condition was lower during the marine heatwave, but growth and
reproductive output had no simple relationship with the marine heatwave. Understanding how changes
to kelp forest habitat impact reproductive output and growth can aid in future management efforts of
economically and ecologically important species of fish, especially with warming events becoming
more common and more intense.
POSTER SESSION: 5:00 – 7:00 PM
43. COMPARING COMMUNITY SCIENCE AND CAMERA TRAP OBSERVATIONS TO
STUDY THE IMPACT OF THE COVID-19 SHUTDOWN ON URBAN WILDLIFE
§ S.M. Wong1,2,3, E. Schissler1,2, E. Rosen2,3, M. Swomley1,2, A.J. Zellmer1,2. 1Department of Biology,
Occidental College, 1600 Campus Rd. Los Angeles, CA 90041 USA; 2Arroyos & Foothills
Conservancy, Pasadena, CA, 91102, USA.; 3Westridge School, 324 Madeline Dr. Pasadena, CA 91105
USA.
The global spread of SARS-Cov2 resulted in worldwide shutdowns, which were hypothesized to lead
to an increase in urban wildlife sightings. Yet, whether these sightings were due to increased wildlife
activity or increased wildlife viewing remains unknown. To tease apart these hypotheses, we compared
wildlife observation data from a community science database, iNaturalist, and compared this to
automated data collected from a motion-triggered camera trap transect, to see how human observation
of wildlife differed before, during, and after the lockdown. By comparing camera trap observations to
community science observations, we were able to test whether wildlife moved into more urban areas or
people participated in more wildlife observing during the shutdown. Investigating wildlife activity
during the lockdown can help us address long-standing questions regarding spatial ecology and will
help us understand not only how human activity impacts wildlife, but also how human relationships
with wildlife may have shifted as a result of the pandemic. These results can help to guide future
conservation efforts and offer insight into the importance of biodiversity work and preservation.
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44. BURGLING BOBCATS. ON THE POTENTIAL FOR LEVERAGING A GLOBAL NETWORK
OF SECURITY CAMERAS FOR SCIENTIFIC WILDLIFE OBSERVATIONS &
CONSERVATION
§ R.-A. Arias1,2,3, A.G. Privett-Mendoza2,3, A.J. Zellmer2,3. 1Crescenta Valley High School, La
Crescenta-Montrose, CA 91214; 2Department of Biology, Occidental College, 1600 Campus Rd. Los
Angeles CA 90041, 3Arroyos & Foothills Conservancy P.O. Box 1, Pasadena, CA 91102.
Security cameras have an increasing presence in cities and suburban areas as doorbell cameras such as
Ring and Nest have become more popular amongst homeowners. The marketed purpose of these
motion-activated cameras is to prevent theft and monitor home activity. Yet, because these cameras run
24 hours, 7 days a week, they also function in capturing any non-human visitors that happen to pass by.
Operating much like a wildlife camera trap, these security cameras capture definitive presence and
absence data of any animal species large enough to trigger the sensor. When homeowners post animal
sightings on neighborhood forums such as Nextdoor and RingNeighbors, they contribute to a growing
database of wildlife observations from security cameras. While there have been no prior studies
utilizing these observations specifically for wildlife research, there is the potential to gain new insight
into wildlife movements through communities where security cameras are common, particularly urban
areas. We collected a dataset of security camera wildlife observations from the Greater Los Angeles
Area to assess the distribution of wildlife sightings captured on security cameras relative to a traditional
camera trap transect. We discuss the potential utility of security cameras for increasing our database of
wildlife observations in urban areas.
45. THOSE DAM WILDLIFE: A BIOLOGICAL SURVEY OF TERRESTRIAL MAMMAL
SPECIES AT HANSEN DAM
A.G. Privett-Mendoza1,2, S. Oganseyan1, A.J. Zellmer1,2, R.N. Fisher3, C.J. Hitchcock3. 1Arroyos &
Foothills Conservancy P.O. Box 1, Pasadena, CA 91102; 2Department of Biology, Occidental College,
1600 Campus Rd. Los Angeles CA 90041; 3San Diego Field Station, U.S. Geological Survey 4165
Spruance Road Suite 200, San Diego, CA 92101.
Urban expansion is one of the most prominent threats to biodiversity, posing particular concerns for
terrestrial mammals, which are significantly impacted by disruptions in habitat connectivity and size.
Urban public works projects, such as flood control areas, incidentally preserve significant habitat, but
their potential for conservation remains understudied. Hansen Dam, located in the City of Los Angeles,
is one of these designated flood control areas and one of the few large lowland open spaces with riparian
habitat that remains in the region. Because the project was developed prior to the implementation of
modern environmental laws, baseline biological data for this area is almost non-existent. We deployed
motion-triggered camera traps at 25 stratified random locations across the landscape at Hansen Dam.
Photos were then processed by an AI model, Megadetector, and tagged by researchers with a positive
wildlife identification including species and number of individuals observed. Preliminary analysis of
the data shows that a number of terrestrial mammal species utilize Hansen Dam, with a species
composition comparable to that of the general area species pool. Having observation data on highpriority conservation species is of particular importance for providing baseline data in this understudied
yet critical habitat in the Los Angeles Basin, and suggests incidental conservation of habitat could play
a significant role in future conservation planning efforts.
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46. UNDISCOVERED HIGHWAYS: URBAN STREAM BEDS AS A POTENTIAL SOURCE OF
CONNECTIVITY FOR URBAN WILDLIFE
§ E.Woods, R.-A. Arias, M. Swomley, A. Grace Privett-Mendoza, A. Zellmer. Arroyos & Foothills
Conservancy P.O. Box 1, Pasadena, CA 91102; Department of Biology, Occidental College, 1600
Campus Rd. Los Angeles CA 90041.
Developing wildlife corridors in urban areas has become of increasing importance as urbanization
continues to fragment habitat. Water channels and stream beds provide natural connections between
non-urbanized habitats, but their use by urban wildlife has yet to be studied. With this habitat
fragmentation in mind, our study sought to characterize the movement of wildlife between these nonurbanized habitats, hypothesizing that wildlife use water channels to traverse heavily urbanized areas.
Cameras were deployed for one sampling month in the Fall and one in the Spring, with two cameras
observing soft-bottom channels and two observed concretized channels, and data from these cameras
were used to observe wildlife activity in and around channels in the La Crescenta Valley. It was found
that wildlife interact extensively with water channels in Los Angeles, and potentially discriminate
between concretized and soft-bottom channels. Further experimentation and observation is needed to
directly connect animal movement to the channels of Los Angeles and to conclude the role that channels
play in habitat connectivity. Our data suggests that the usage of channels by wildlife must be considered
in channel restoration, as wildlife frequently interact with channels and potentially use them as a source
of habitat connectivity.
47. URBAN DARK-EYED JUNCOS DEFENDED TERRITORIES LESS AGGRESSIVELY
DURING THE COVID-19 LOCKDOWN
§ M. Walters1, E.S. Diamant1, F.Wong1, C. Cen1 and P.J. Yeh1,2. 1Department of Ecology and
Evolutionary Biology, University of California, Los Angeles, CA 90095. 2Santa Fe Institute, Santa Fe,
NM 87501.
Phenotypic plasticity is an important mechanism allowing wildlife to colonize and establish populations
in novel environments. Because urban areas impose strong, novel selection pressures on wildlife,
recently established populations may evolve rapidly, and extreme expressions of plastic traits may
become fixed. Phenotypic plasticity is difficult to study in urban wildlife because urban environmental
variables are challenging to isolate and manipulate experimentally. However, COVID-19 lockdowns
created a natural experiment in which urban wildlife populations normally exposed to high levels of
disturbance were released from stressors associated with human presence. We took advantage of this
to measure the territorial aggression responses of resident dark-eyed juncos (Junco hyemalis) on
UCLA’s urban campus in Los Angeles, California. Differences in expression of territorial aggression
frequently appear between urban and wildland populations of many songbird species. What role might
human disturbance play in these shifts? Would juncos on territory adjust their aggression response
toward conspecific intruders when relieved from frequent encounters with humans? We quantified their
aggression responses using simulated territorial intrusions and compared measurements to those taken
in 2019. We found that the population overall displayed significantly reduced aggression responses
compared to the same population in 2019. Furthermore, individuals trialed in both 2019 and 2021
showed significantly reduced aggression responses during 2021, demonstrating that individual birds
maintain phenotypic plasticity in this trait. Due to the mutable nature of urban habitats, urbanized
populations with behaviors divergent from wildland conspecifics may maintain behavioral plasticity to
cope with temporary environmental fluctuations, such as changing patterns of human disturbance.
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48. HOW MUCH SEED DO WE NEED? SUCCESS OF VARIED SEEDLING DENSITIES AND
WATERING EFFORTS ON SOUTHERN CALIFORNIA SHRUBLAND RESTORATION IN
PLASTIC TREE SHELTERS
§ M.A. Jeffus1, E.J. Questad1. 1California State Polytechnic University, Pomona.
Southern California shrubland communities face expansive type conversion into invasive grasslands
due to many anthropogenic factors. A solution to unpredictable precipitation is to add water manually
as part of a restoration; though the associated costs may prove difficult in large-scale projects. Native
species are outcompeted by intense propagule pressure from invasives, which can be solved by
increasing the density of seeded natives. Plastic tree shelters have shown to increase plant growth
success by providing favorable conditions for seedlings, though seeding shrub species directly into tree
shelters is relatively novel. By removing the unpredictable precipitation by watering, we predict there
will be higher levels of success at lower seeding densities, reducing the amount of seed needed for
successful restoration. To determine if watering is worth the additional cost, and if it has an effect on
seeding density success in a restoration, we established a restoration field experiment in tree-shelters at
the John T. Lyle Center for Regenerative Studies at Cal Poly Pomona. Diplacus longiflorus, Amsinckia
intermedia, and Eriogonum fasciculatum, three species commonly utilized in restorations, have been
seeded into tree shelters at varied densities from 10 to 200 seeds per shelter. Half of the tree shelters
are watered on a schedule based on outplant watering regimes. Preliminary seedling presence and
germination data from January to May 2022 will be reported. This study aims to quantify the effect of
watering treatment and the number of seeds necessary for a successful restoration without a surplus of
wasted resources and costs.
49. SEED PREFERENCE OF SMALL MAMMALS AND BIRDS AND ITS IMPACTS ON
COASTAL SAGE SCRUB RESTORATION EFFORTS
§ A.L. Bartling1, § S.C. Dansereau1, § M.R. Mejia1, § A.W. Rondon1, T.N. Edwards1, E.J. Questad1.
1
California State Polytechnic University, Pomona, CA 91768.
The California sage scrub ecosystem has become a habitat for both native and nonnative plant species.
In response, restoration efforts are needed to help increase native populations. One of the easiest
techniques for restoration is to seed the desired area. However, this method can be impacted by the
presence of granivorous animal species, who consume the seeds before they have a chance to germinate.
The seed preference of small mammals and birds can contribute to the establishment of invasive and
native species throughout this ecosystem. In this study, seed preference trials were conducted from
Summer of 2021 through Spring of 2022 to determine the dominant granivore species and the highest
preferred seed species from a mix of eight species of native and nonnative seeds. The seeds were
presented to consumers in glass petri dishes and monitored with motion-activated trail cameras.
Determining which seed species they consume the most can help direct future restoration efforts in the
sage scrub ecosystem.
50. HERBIVORE INFLUENCE ON POST-FIRE SAGE SCRUB SUCCESSION
W.M. Meyer III1,2, K. Madunich1, L. Thomey1, C. Halligan1, E. Halligan1, C. Parry1, R. Scaff3, I.
Jones3, A. Jaramillo1, A.N.T. Phan3. 1 Pomona College, Biology Department, Claremont, CA 91711. 2
Robert J, Bernard Field Station, Claremont, CA 91711. 3 W.M. Keck Science Department, Claremont
CA 91711.
California sage scrub is an endangered, shrub-dominated, southern California ecosystem type
threatened by increasing fire frequencies and type conversion to non-native grasslands. While
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significant attention has focused on understanding how many key factors (e.g., N-deposition, drought,
and competition with non-native plants) influence post-fire shrub recovery, few studies have examined
the role of herbivores. We investigated the influence of herbivores on post-fire succession in the sage
scrub ecosystem by annually surveying plant assemblages in control (herbivores allowed access) and
herbivore excluded plots at the Bernard Field Station following a fire in May 2017. We found that plant
assemblages in control and herbivore excluded treatments differed. Native shrub cover and Artemisia
californica seedling survivorship was elevated in herbivore excluded plots. The impacts on non-native
plants were mixed as the presence of herbivores reduced non-native grass cover, but elevated cover of
non-native forbs. Native forb cover did not differ between treatments. These findings highlight that
herbivores slow sage scrub shrub recovery. Consequently, effective post-fire restoration efforts must
account for the effects of herbivores, and we suggest that restoration practitioners may consider caging
‘shrub regeneration’ areas to facilitate sage scrub recovery following a fire.
51. THE EFFECT OF FIRE ON RODENT POPULATION RECOVERY IN CALIFORNIA
SHRUBLANDS
§ R.M. Jensen1, T. Karels1, J.G. Moriarty2, and S.P.D. Riley2. 1Karels Research Group, Department of
Biology, California State University, Northridge, Los Angeles, CA 91330. 2Santa Monica Mountains
National Recreation Area, 401 West Hillcrest Drive, Thousand Oaks, CA 91360.
The impact of fire on shrublands within the context of plant communities is well established, but little
research has been done on post-fire rodent community recovery, despite increasing fire frequency in
southern California shrublands. For species that are adapted to multi-decadal fire frequency, increased
frequency can potentially have detrimental effects on plant species, and can indirectly impact faunal
populations as the plant community structure changes. Previous studies have investigated the general
response of rodents to fire, but recent research suggests fire response and successional recovery may be
dependent on behavior, as well as nearby habitat refuge, on a species-specific basis. We surveyed
burned and unburned shrubland locations in the Santa Monica Mountains and Simi Hills following the
November 2018 Woolsey Fire to investigate the response of rodent populations to a large and intense
wildfire event. Track tubes were deployed in burned and unburned shrublands for the collection of ink
footprints of rodent species to allow for the determination of their presence without live capture.
Preliminary results suggest that fossorial, open-habitat species prefer burned areas, and above-ground,
closed-habitat species prefer unburned areas. Findings will lead to a greater understanding of how
rodents recover in an environment in which fires have become increasingly more frequent and intense
due to human activity, and can inform conservation and management decisions in light of a changing
fire regime.
52. IMPACTS OF SEDIMENT AUGMENTATION ON PLANTS, INVERTEBRATES, AND
BIRDS IN A SOUTHERN CALIFORNIA SALT MARSH
§ E.R. Esparza, California State University Long Beach, Long Beach, CA 90840.
Coastal wetlands are projected to disappear by the end of the century. In addition to ecological value,
these wetlands have socioeconomic value since they provide protection to coastal communities and
habitats to many endangered species. Naturally sea level fluctuates, but climate change is causing the
sea level to rise at a rapid rate. This leads to an increase of tidal flow into estuaries which can cause
habitats to drown. One solution for this habitat loss due to sea level rise is sediment augmentation.
Augmentation aids in the accretion process by elevating the land to ensure the wetland doesn’t drown.
For my project, I evaluated how a coastal salt marsh in Southern California is recovering following a
sediment augmentation addition of 8 – 10 inches. Specifically, I monitored how plant cover,
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invertebrate communities, and bird use changed over a 5-year time period using daily still images and
sediment cores. Plant cover was initially slow to increase but by 2020 (4 years post augmentation), total
percent plant cover was approximately 60%. Paralleling the increase in plant cover, there were increases
in bird use and invertebrate abundance. Finally, bird use was greatest when inundated. Although
restoration recovery is on a 5-year time scale, sediment augmentation appears to be a viable strategy
for restoring Southern California salt marshes. Keeping these wetlands afloat and thriving by using
novel restoration strategies like sediment augmentation is critical to maintain the ecological benefits of
wetlands and save these valuable natural areas.
53. HUMBOT: BIO-INSPIRED HUMMINGBIRD AIRCRAFT
‡ A.Liu, University High School, Irvine, CA, 92612.
To strengthen the current aerodynamic abilities of drones, various ornithopters were prototyped based
on the hummingbird’s unique method of flight. Each model used a consistent assortment of light
carbon-fiber rods, mylar, ABS gears, micro-motors, ESC mini-receivers, and a BETAFPV-remote,
while wing shapes and flight-systems differed. Following each model’s construction, computational
fluid dynamic simulations (CFDs) were used to verify the physical results: sustained flight, energyconsumption, and wing-oscillation speeds assessments. Initially, a barebones model body built with a
rubber band-powered staggered crank system was used as control for future models, to test varying
wing aspect ratios of hummingbird species from the Mellisuga helenae (3) to Calypte anna (4.5). Each
physical prototype was replicated digitally in a 3-dimensional model that was placed through artificial
physics simulations. A wing aspect ratio of around 4.3 was found to be ideal for unsteady aerodynamic
flight and was used in all following models. The physical tests for later models revealed the importance
of having a high angle of attack and the effectiveness of a four-wing duo dual-crank motor system,
which had a 112% increase in efficiency when compared to the standard dual-crank gearbox, despite
the additional parasitic drag being generated from the increased surface area. The CFDs revealed ideal
body-shapes, wing aspect ratios, and strong correlations between the center of gravity and the incident
angle. The current system successfully replicates the hummingbird’s ability in generating thrust from
both up and downstrokes, as one paired wing is always traveling in a lift-generating downstroke in
every flap.
54. ASSESSING THE EFFICACY OF PATTERN RECOGNITION SOFTWARE TO IDENTIFY
INDIVUAL SOUTHERN PACIFIC RATTLESNAKES
§ C.R. Percival1, W.M. Meyer III1,2, W.K. Hayes3. 1 Pomona College, Biology Department, Claremont,
CA 91711. 2 Robert J, Bernard Field Station, Claremont, CA 91711. 3 Loma Linda University,
Department of Earth and Biological Sciences, Loma Linda CA 92350.
Southern California has high reptile diversity, but many snakes face threats of local expatriation,
particularly in habitat fragments. Despite threats, conservation practitioners are ill-prepared to make
informed management decisions regarding snakes, as their cryptic nature makes population assessments
difficult. In addition, common snake marking methods (PIT tagging, scale clipping, branding) can be
costly, ineffective, and, at times, harmful to individual snakes, further hindering population-level
assessments. Here, we explore the viability of pattern recognition software, HotSpotter, for individual
identification of the Southern Pacific Rattlesnake, Crotalus oreganus heller. Multiple photographs (2
to 5) were taken of the head from 55 individuals from the Loma Linda Rattlesnake Lab. Photography
and pattern recognition software has been successfully used in several species of snake (two colubrid
species and one viper species in the subfamily Viperinae with a pronounced head scale), but not for any
species of pit viper (Crotalinae). Images uploaded to HotSpotter can be checked against the other
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images to see if there were matches. Our preliminary results of 13 individuals and 44 pictures showed
that HotSpotter correctly matched pictures of the same individual 100% of the time, if head orientation
is incorporated. Images could be moderately blurry and still be identified as a possible match, but
different orientation of the animal in the image resulted in a lack of confident matches. These results
show that HotSpotter is a promising new tool for Southern Pacific Rattlesnake research, and hopefully
other snake species.
55. TRAPPING DATA: A MACHINE LEARNING PIPELINE FOR PROCESSING ANIMAL
TRAP IMAGES
§ M. Gonzalez1, M. Ogden2, H. Baez1 and A. Zellmer2. 1Department of Computer Science, Occidental
College, Los Angeles, CA, 90041. 2Department of Biology, Occidental College, Los Angeles, CA,
90041.
Camera trap data is one method used to track the wildlife in geographic regions. Data from urban areas
can inform researchers about the distribution of wildlife populations as well as population patterns over
time. Moreover, comparison of data between multiple cities provides insight into how urban wildlife
varies over time. The current method for animal detection in camera trap images is through manual
detection and classification, which is a time consuming and expensive process. A proposed method to
improve the speed and accuracy of data processing is through a pipeline that can be used by multiple
teams across different habitats and therefore varying species. The proposed pipeline uses a Machine
Learning (ML) model to detect and classify animals in camera trap images. We explore various ML
models for object detection to identify the most accurate method. This pipeline offers an efficient way
to load and process data to reduce data processing time. Additionally, it allows for standardized data
that can be used for cross team collaboration and evaluation. We compare our results to a multi-city
dataset that was previously tagged by human computation. We discuss our results in the context of
alternative approaches to machine learning with wildlife image classification.
56. DEEP TRANSFER LEARNING FOR AUTOMATED DIAGNOSIS OF SKIN LESIONS FROM
PHOTOGRAPHS
‡ D. Kim1, E.C. Rocheteau2. 1Grover Cleveland High School, Reseda, CA 91335. 2Department of
Computer Science and Technology, University of Cambridge, Cambridge, CB3 0FD, UK.
Melanoma is not the most common form of skin cancer, but it is the deadliest because of the disease’s
ability to spread quickly to organs if not treated early. Currently, the disease is diagnosed by expert
dermatologists, which is costly and requires timely access to medical treatments. Recent advances in
deep learning have the potential to improve diagnostic performance, expedite urgent referrals and
reduce burden on clinicians. Through smart phones, deep learning technology could be used to develop
melanoma diagnosis tools to reach people who would normally not have access to such healthcare
services, e.g., in remote parts of the world due to financial constraints or in 2020 from COVID-19
cancellations. To this end, we have investigated various transfer learning approaches by leveraging
model parameters pre-trained on the ImageNet dataset with finetuning on melanoma detection using
the International Skin Collaboration (ISIC) 2020 dataset. We compared the performances of eleven
deep learning networks on melanoma classification from skin lesion images: EfficientNet, MnasNet,
MobileNet, DenseNet, SqueezeNet, ShuffleNet, GoogleNet, ResNet, ResNeXt, VGG and a simple
Convolutional Neural Network (CNN) with and without transfer learning. Our results indicate the
mobile network, EfficientNet (with transfer learning) achieves the best mean performance with an area
under the receiver operating characteristic curve (AUROC) of 0.931±0.005 and an area under the
precision recall curve (AUPRC) of 0.840±0.010. This is significantly better than general practitioners
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(0.83±0.03 AUROC) and dermatologists (0.91±0.02 AUROC). Overall, our study demonstrates the
clear benefit of transfer learning for melanoma detection.
57. EYE-NET: A HOLISTIC MACHINE LEARNING ENSEMBLE FOR THE EFFICIENT AND
INTERPRETABLE DIAGNOSIS, LESION LOCALIZATION, SEVERITY ASSESSMENT,
AND CLINICAL EVENT PREDICTION OF DIABETIC RETINOPATHY
§ J. Liu1 and J. Cuadros2, 3. 1Palos Verdes Peninsula High School, Los Angeles, CA 90274. 2Clinical
Informatics Research, Center for Information Technology Research in the Interest of Society, School
of Optometry, University of California, Berkeley, CA, 94720. 3EyePACS, Inc., San Jose, CA, 95112.
Diabetic retinopathy (DR) is a leading cause of blindness and affects 425 million people worldwide.
The ocular disease is particularly pervasive in developing countries, where there exists a severe
deficiency of ophthalmologists. Thus, this research took a novel machine learning-based approach to
offer an efficient and accurate alternative to automate DR screening. First, 24 convolutional neural
network architectures (CNN) were designed and feature-engineered to classify DR fundus scans. A
novel ensemble stacking technique was leveraged to fuse the four most performant models.
Subsequently, three small-object detectors were developed, serving as the first to localize major DR
lesions. A deep CNN was then built to triage patients into five categories of severity based on SD-OCT
scans and optic cup-to-disc ratios. Finally, 16 feature selection models discovered novel DR blood
biomarkers and risk factors from electronic health record data to stratify patients and forecast disease
progression. The ensemble model attained an F1-score of 0.978±0.012. Its Shapley-value and 4 novel
gradient-based visualizations successfully identified DR imaging patterns. The YOLOv5x algorithm
localized retinal abnormalities with an Intersection-over-Union score >0.85, and the severity
assessment CNN achieved a triaging accuracy of 91.8%. The XGBoost clinical prognostic model found
HbA1c and HDL-LpPLA2 to be the most DR-correlated biomarkers, and duration of diabetes to be the
greatest risk factor. Multivariate time-series analysis models forecasted blindness development
probabilities within a span of n years. Eye-Net offers a cost-effective, human-interpretable, and scalable
solution to globalize vision care. Future work may interface Eye-Net with under-resourced healthcare
centers.
58. ARGUS III: A NOVEL IMAGE OPTIMIZATION AND AUGMENTATION FRAMEWORK
TO ENABLE AN IMPROVED PATIENT EXPERIENCE FOR THE NEXT GENERATION
EPIRETINAL PROSTHESIS
‡ W. Huang1. 1Palos Verdes Peninsula High School, Rolling Hills Estates, CA 90274.
Retinal prostheses provide a promising solution to restore vision to the 200 million people who suffer
from retinal degenerative diseases worldwide. However, current FDA-approved implants are limited to
low-resolution grayscale images, making object identification and localization difficult for patients.
Furthermore, patients will face a steep learning curve to adapt to the prostheses. To address these
challenges, this study develops a novel methodology framework that consists of three integral
components: 1) an optimal transportation theory (OT)-based virtual magnifier to localize and enlarge
regions of interest (ROIs) while preserving important features and curvatures; 2) a real-time image
optimization framework to encode the maximum amount of spatial and color information to patients
through attention mechanisms as well as color scheme comparisons; and 3) an autoencoder-OT model
to augment the optimized images. Computational experiments through distortion maps showed that the
magnifier enlarged the ROIs with minimal area and angle distortion. Further, users were able to select
important features and optimize ROI densities through a “digital knob” user interface. In contrast to
current schemes, the image optimization framework demonstrated better visual quality, was
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computationally efficient (<380 ms on tested cases), and allowed for optimal color mapping through
comparison studies. A prototype processing system confirmed the effectiveness of the proposed
optimization framework over current prostheses. Finally, the AE-OT model augmented images from 6
datasets to generate an image library for patient training. This research offers an accurate, scalable, and
optimized architecture that will enable the next generation epiretinal prosthesis.
59. THE IMPACT OF TIO2 ON THE NETWORK MECHANICS OF HUVEC
‡ S. Alam1, S. Fu2. 1Portola High School, Irvine, CA 92618. 2Department of Materials Science and
Chemical Engineering, Stony Brook University, Stony Brook, NY 11790.
Titanium dioxide (TiO2) is commonly used in many products including cosmetics, electronics, and
sunscreen. Previous studies have determined that in combination with UV light, titanium dioxide has
the capability of killing bacteria and microorganisms. Given that endothelial cells aid in angiogenesis,
providing nutrients and oxygen to newly formed tissue, evaluating the effect of titanium dioxide on
endothelial cells could help reveal its impact on wound healing and tissue formation processes in
humans. This study aims to investigate the effect of TiO2 nanoparticles on the network formation of
endothelial cells. Human Umbilical Vein Endothelial Cells (HUVEC) were treated with rutile TiO2 on
matrigel for 16 hours. Treatment types included the control with 0 mg/mL TiO2, 0.1 mg/mL TiO2, and
0.2 mg/mL TiO2. Timelapses of cell plates were taken using an EVOS microscope and analyzed. The
ImageJ processing software was used to conduct angiogenesis tube formation assays across 17 time
frames in 5 points for each treatment type. The data from HUVEC network quantification supports the
hypothesis that TiO2 is an anti-angiogenic factor, as treating the cells with TiO2 nanoparticles resulted
in significantly less network formation and more segment breakage than the control group. These results
have significant applications in the safe production of consumer products containing TiO2, as well as
manufacturing requirements for tools and cell plates used to culture angiogenesis-dependent tissue (i.e.
for skin grafts and organ transplants).
60. A NOVEL METHOD TO PREDICT THE RISK OF HEART FAILURE IN PATIENTS WITH
HYPERTROPHIC CARDIOMYOPATHY
‡ A. Sriram1, S. Smith?2. 1The Harker School, San Jose, CA, 95129. 2Department of Mathematics and
Statistics, University of Ottawa, Ottawa, Ontario, Canada, K1N 6N5.
Hypertrophic Cardiomyopathy (HCM) is a chronic heart disease where the left ventricular muscle of
the heart becomes abnormally thick, reducing blood circulation. Mutations in genes TNNT2, MYBPC3,
and TNNI3 can lead to HCM. One-third of HCM patients are diagnosed with Heart Failure (HF). While
research has been conducted on HCM’s relation to HF, scientists have not defined a numerical model
that predicts HF risk. My goal is to create a mathematical model that predicts the risk of HF in HCM
patients. Four datasets of clinical and mRNA expression (mRNAe) data for HCM and HF were
analyzed via correlation tests (CT) and linear regression tests (LR) in Matlab. Using the linear equations
with age as the independent variable, the different datasets were merged. Final CT and LR were
conducted to create connected models. Although in this study, correlations with studied genes and HF
and HCM were insignificant, cholesterol with age and observation time (OT) with death had significant
correlations for HF (R=-0.4140;R=-0.5270). Final linear regression models were able to compare OT
with gene mRNAe, blood pressure, cholesterol, and maximum heart rate. Since not all variables have
strong correlations, the study results in multiple models. Future studies can build more developed
models that address limitations of this study, such as lack of datasets and potential model overfitting.
This predictive model can facilitate healthcare, as it can also be applied to other heart conditions and
utilizes variables that doctors can measure.
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61. ENERGY EFFICIENCY BETWEEN DIFFERENT SYNAPTIC VESICLE RELEASE
LOCATIONS
‡ K. Gupta1, C. Lee2, P. Rangamani2. 1Westview High School, San Diego, 1300 Camino Del Sur, San
Diego CA 92129; 2 Rangamani Lab, Department of Mechanical and Aerospace Engineering, University
of California, San Diego, La Jolla, CA.
Working memory is the retention of a small amount of information in a readily accessible form. This is
what helps to facilitate the planning, comprehension, reasoning, and problem solving of your brain.
This working memory is constructed by changes in the synaptic structure, specifically dendritic spines
which are special protrusions that form the site for excitatory synaptic contact. Previous studies have
showed connections between many memory retention related, and different brain disorders, such as
Alzheimer’s disease, that are associated with the different abnormal dendritic spines. These neurons
require enough energy to have these computational capabilities which starts when synaptic vesicles are
released from the pre-synaptic bouton and induce an action potential to cause membrane depolarization.
These vesicles are stored in different locations; the readily releasable pool, the recycling pool and the
reserve pool which help to fuel the synaptic cycle. This project creates a biologically accurate model to
help simulate the signal transmission at the synapse by exploring the relationship between the vesicle
location and neuronal energy. It is found that this synaptic energy helps to drive the synaptic vesicle
cycle and even regulates it. Synaptic vesicles tended to release depending on the probability of the
synapse to form, which in turn drove the vesicles to move amongst the different vesicle pools in the
synaptic boutons.
62. MICROPLASTICS IN SURFACE SUBTIDAL SEDIMENTS OF NEWPORT BAY
§ C. Murphy-Hagan1, H. Chin1, T. Cho1, B. Huynh1, S. Singh1, and A.B. Gray1. 1Department of
Environmental Sciences, University of California Riverside, Riverside, CA, 92501.
In October 2021 we collected surficial subtidal sediments from Upper Newport Bay, California, USA.
The Upper Bay and surrounding saltmarsh are a State Marine Conservation Area managed by California
Department of Fish and Wildlife (CDFW) and critical coastal habitat to diverse wildlife including
migratory birds. Samples were collected with a petite ponar from 12 locations within two sediment
retention basins. The purpose of these basins is to retain suspended sediments entering the bay through
two major freshwater inputs in order to limit the infilling of the lower bay which is an active noncommercial harbor. Coarse microplastics (> 500 μm) were extracted from sediments, assigned a color
and morphology categorization, and measured. Polymers for a subset of suspected microplastics were
identified using spectra collected by FTIR and analyzed using Open Specy. Additionally, sediments
were analyzed for bulk density and particle size distribution. This is the first microplastics subtidal data
collected for Upper Newport Bay and part of a larger on-going pilot study to establish baseline
information on fate and transport of microplastics into the Bay.
63. CHARACTERIZATION
AND
QUANTIFICATION
OF
MICROPLASTIC
CONCENTRATIONS IN THE BENTHIC AND PELAGIC HABITATS OF THE SAN PEDRO
SHELF.
§ S. Singh1, H. Hapich1, T. Le1, H. Nogi1, B. Badwal1, C. Murphy-Hagan1, and A.B. Gray1.
1
Department of Environmental Sciences, University of California Riverside, Riverside, CA, 92501.
Microplastic monitoring in the coastal environment has primarily focused on the sea surface. However,
sampling throughout the water column is important because many manufactured plastics are negatively
buoyant, additionally, due to vertical mixing in ocean waters positively buoyant particles are found at
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depth. Differences in seasonal inputs (i.e fluvial fluxes) together with nearshore and offshore particle
transport dynamics are important controls on the concentration of microplastics in coastal environments
that need to be explored. A microplastic monitoring campaign was carried out in near shore and offshore
coastal waters of the San Pedro Shelf near Los Angeles, California. Sampling occurred in both winter
and summer along inshore and offshore transects relative to the Los Angeles River and the San Gabriel
River mouths and three locations along the Huntington Beach coastal shelf. Each transect included
monitoring at the surface (manta trawl), mid-water column (Bongo net) and the bottom (Epibenthic
sled). Microplastics extracted from samples were characterized in terms of color, morphology, and
particle dimensions. A subset was further analyzed for polymer type using spectroscopic techniques.
The ambient monitoring of inshore and offshore benthic and pelagic environments will provide
important data for transport modelling, fate and transport studies and risks to marine health.
64. MICROPLASTICS CONTAMINATE SURFACE WATERS AND ZOOPLANKTON IN
SOUTHERN CALIFORNIA
S.C. Leigh1, C. Bowers2, § K. Kaufman1, § K. Mosqueda1, R. Nolasco1, J. Teeple2, E.W. M. PaigTran2. 1Department of Biology, California State University Dominguez Hills, Carson, CA, 90747, USA
2
Department of Biological Sciences, California State University Fullerton, CA, 92831, USA.
Recently there has been increased focus on estimating plastics in the marine environment. While much
attention is given to the effects of macroplastics, microplastics (MPs) are more widely distributed
globally and less thoroughly investigated. Given that organisms consume microplastics across trophic
levels, there is the potential for bioaccumulation of these particles. Zooplankton is a critically important
food source for many secondary consumers. There is limited information documenting microplastic
ingestion by zooplankton in Southern California; a densely populated coastal area with the potential for
high quantities of microplastic pollution, as well as an important supplier of commercial fisheries. As
such, we categorized the size, quantity, and type of MPs in surface waters and those ingested by
Copepods through field surveys in four environments within Southern California: 1) harbor (Los
Angeles Harbor), 2) urban nearshore (Palos Verdes shoreline), 3) channel (San Pedro Channel), and 4)
open ocean (west side of Catalina Island). Using compound and fluorescent microscopy, MPs were
found in all locations sampled, the majority of which were fibers as opposed to particles. We estimated
that L.A. Harbor contains ~275,000 MPs/m3 in surface water, making it the most polluted site we
sampled and potentially exceeding global estimates of MPs in marine surface waters. We have also
shown that marine zooplankton are ingesting microplastics (primarily fibers < 63–125 µm long). This
represents a path whereby microplastics could enter the food web and transfer up trophic levels,
potentially affecting commercially important fishes that humans rely on for food.
65. ASSESSING THE RELATIONSHIP OF MICROPLASTICS IN M. CALIFORNIANUS AND
THE MARINE ENVIRONMENT
R. Sepahi and J. Landry. Department of Environmental Science, Loyola Marymount University, Los
Angeles, CA, 90045.
With the global production of plastics increasing annually and with the ocean as massive plastic waste
flux, the realization that these plastics are degrading and infiltrating marine habitats has become
increasingly concerning at both a conservationist and a public health level. In December of 2019, we
completed a pilot study assessing the viability of utilizing microwave digestion as a means of extracting
microplastics from invertebrates (gen. Mytilus). Alongside proving that this method was viable, the
results of the pilot study showed that mussels could be used as an indicator species for microplastic
analysis similarly to how they have been used in assessing heavy metals in marine habitats (e.g. NOAA
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Mussel Watch program). Following these results, this study examines the relationship between the
microplastics found in Mytilus californianus and in the surrounding waters. M. californianus and water
samples were collected from two sites in Southern California representing varying levels of impact: the
South Jetty of Marina del Ray impacted by runoff from the urbanized Ballona Creek Watershed and
Leo Carrillo State Beach in the relatively undeveloped North Coast Subwatershed of Santa Monica
Bay. The ratio of microplastics in mussels and those in the water (measured in microplastics/grams of
wet weight) between the two study sites will be examined to assess the following questions:
1.
Is there a correlation between the number and character of microplastics in tissues and water?
2.
Are more microplastics found in mussels from the mouth of Ballona Creek compared to those
sampled from Leo Carrillo State Beach
66. THE MULTIGENERATIONAL EFFECTS OF PAH EXPOSURE ON THE PHENOTYPIC
EXPRESSION OF D. MELANOGASTER
‡ A.R. Bharathwaj1, L. Griffin2, G. Bozinovic2. 1Westview High School, San Diego, CA, 92129. 2Boz
Life Science Research and Teaching Institute, San Diego, CA 92109.
As the release of pollutants into the atmosphere continues to fuel the threat of global warming,
investigating the effects of these aerial exposures is of utmost importance. Polycyclic aromatic
hydrocarbons (PAHs) are a class of these pollutants present in the air, produced largely by the
incomplete combustion of organic material. PAHs have a degree of toxicity to organisms following
short term exposure (via inhalation, skin contact, or ingestion) but the longer-term multigenerational
effects resulting from gene-environment interactions have yet to be examined. We analyzed the
phenotypic expression of the Drosophila melanogaster F1 and F2 generations of two treatments: a
negative control and PAHs stress. The Larval Crawling assay quantified the distance crawled and
peristalsis contractions of the larvae within a period of time, while the Rapid Iterative Negative Geotaxis
(RING) assay assessed the mature flies’ locomotion based on their height (cm) climbed. To correctly
quantify and annotate the assay recordings, the ELAN 5.9 software was used. Brain dissections were
performed on the F1 and F2 flies for both treatments, to observe their physiological differences. Our
preliminary review suggests that PAH exposure negatively affects fly geotaxis of the F1 generation.
67. SPATIAL AND TEMPORAL VARIATION IN THE FISH AND INVERTEBRATE
ASSEMBLAGES AT INNER CABRILLO BEACH, SAN PEDRO, CALIFORNIA
B.J. Allen1, S.R. Contreras1, A.I. Guerrero1, G. Fernandez1, Y. Leon1, A. Loera1, S. Terry1 and J.K.
Passarelli2. 1Department of Biological Sciences, California State University, Long Beach, CA, 90840.
2
Cabrillo Marine Aquarium, San Pedro, CA, 92866.
The San Pedro, CA, breakwater was constructed in the early 1900s to protect the Port of Los Angeles
and the San Pedro Harbor from ocean waves. Inner Cabrillo Beach (ICB), located within the harbor,
has reduced water flow, warmer temperatures, and muddier sediments than do nearby open coast
beaches. These environmental conditions are ideal for marine flowering plants such as eelgrass, Zostera
marina, that provide structure, food, and nursery habitat for a variety of other species. Unfortunately,
bacteria can also flourish under such conditions. As ICB is a popular swimming beach, the Port and the
City of Los Angeles have explored different ways to lower the levels of bacteria, including removing a
portion of the rock jetty, adding bird excluders, circulating water with pumps, and removing and
replacing sand. The primary goal of this study was to quantify spatial and temporal variation in the fish
and invertebrate assemblages at ICB in response to both natural and human-caused changes in the local
environment. From 2006-2016, abundances and diversity of the organisms living close to shore along
ICB were surveyed three times a year (February, June, and October) at three different locations with
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beach seines. There were consistent differences in fish and invertebrate assemblages both among
locations as a function of eelgrass presence/absence and through time. Analyses of the species
contributing most to observed dissimilarities among locations and sampling dates identified the taxa
most sensitive to different types of perturbations.
68. SPATIAL AND HABITAT VARIATION IN DIET COMPOSITION AND ASSOCIATED LIFE
HISTORY PATTERNS OF (HYPSYPOPS RUBICUNDUS) IN THE SOUTHERN
CALIFORNIA BIGHT
B. E. Calderon1, C. M. Williams1,2, J. L. Eagleton1,2 and J. T. Claisse1,2. 1Department of Biology, Cal
Poly Pomona, Pomona, CA 91768. 2Vantuna Research Group, Department of Biology, Occidental
College, Los Angeles, CA 90041.
Life history patterns of marine fish species can vary across their geographic range. Although this
variation is most often observed at large spatial scales, studies have demonstrated variability in growth,
adult size, and reproduction across relatively small areas. Along the California coast, the Southern
California Bight (SCB) creates a dynamic environment with diverse bathymetry and a temperature
gradient caused by contrasting currents. The SCB is home to Garibaldi (Hypsypops rubicundus), the
California State Marine fish, of which both sexes exhibit high site fidelity and defend permanent feeding
territories. Their long lifespan compared to other reef fishes, high site fidelity, and non-fished status
could make assessing their life history patterns a good way to comparatively measure habitat quality.
Garibaldi were collected between 2013 and 2019 from ten locations across the SCB. Previous projects
in our lab found size frequency distribution and growth pattern differences by location, reef type
(natural or artificial breakwater reef), and sex. Garibaldi grow larger and live longer in cooler locations
and on artificial reefs and exhibit clear sexual dimorphism (males larger than females). Analyses of
Garibaldi diet composition collected from the mainland locations showed significant variation in diet
by location and reef type. In the present study, we plan to continue diet composition analysis by
processing samples from island locations and combining this with the mainland diet data. Results from
all studies will then be analyzed to assess how spatial and habitat variation in diet is correlated with
known life history patterns of Garibaldi in the SCB.
69. COMPARATIVE GENOMICS TO HIGHLIGHT THE EVOLUTION OF HEMOGLOBIN
SUBUNIT ALPHA IN PACIFIC ROCKFISHES (SEBASTES SPP.)
§, £ A. Huang, S. Kelley and J. Heras. Department of Biology, California State University San
Bernardino, San Bernardino, CA 92407.
Oceanic profiles are well studied and cataloged for dissolved oxygen, temperature, light and salinity,
in which many marine organisms are well adapted to these environmental conditions. Rockfishes
(Sebastes spp.) are a diverse group of marine fishes that occupy different depths of the ocean and
demonstrate a prime example of an adaptive radiation which has allowed this group of fishes to survive
under these different factors. The biodiversity of rockfishes make this group a model species for
studying adaptive radiation in marine systems. In this comparative genomics study, we focus on the
gene which encodes for hemoglobin subunit alpha (HBA), a protein that contributes to binding of
oxygen and moving it throughout the body of an organism. This gene has been shown to be under
positive Darwinian selection in seven rockfish species, but more genetic information is needed to better
understand how this could contribute to depth adaptations. We used published genomes of 71 species
of rockfishes (NCBI: PRJEB42258) to find orthologous and paralogous HBA genes, amino acid
replacements within them and estimate Darwinian selection. Future studies on this topic will include
transcriptomic data from brain and gill tissues, and biochemical modeling to better understand how
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hemoglobin contributes to these depth adaptations.
70. HUNGRY FOR ORTHOLOGS: A MOLECULAR EVOLUTIONARY ANALYSIS OF THE
GUT IN FOUR PRICKLEBACK SPECIES (FAMILY STICHAEIDAE)
§, £ S. Kelley1, A. Huang1, M. Herrera2, D. German2, and J. Heras2. 1Department of Biology, California
State University, San Bernardino. 2Department of Ecology and Evolutionary Biology, University of
California, Irvine.
Marine intertidal pricklebacks (family Stichaeidae) are best known for dietary diversity, ontogenetic
dietary shifts, convergent evolution of herbivory, and multiple invasions into intertidal habitats. There
have been multiple studies which provide insight to digestive physiological properties within
pricklebacks such as the variation in gut length across species, enzymatic activity, microbial
fermentation in the gut, and a sequenced genome of Cebidichthys violaceus. Here we contribute to the
understanding of dietary diversity in pricklebacks by sequencing the pyloric caeca and middle intestine
transcriptome of four intertidal species of pricklebacks: Anoplarchus purpurescens (carnivores, no
shift), Xiphister atropurpureus (ontogenetic shift from carnivory to omnivory), Xiphister mucosus and
Cebidichthys violaceus, (both exhibit ontogenetic shifts from carnivory to herbivory). From the
transcriptome of the pyloric caeca and the middle intestine, we detected orthologs across
the four species, annotated the orthologs, and estimated selection with bioinformatics programs. In
addition, we identified orthologous gene pairs from pyloric ceca and middle intestine transcriptomes of
two closely related taxa, From the orthologous gene pairs, we estimated positive Darwinian selection
to identify genes under selection associated with digestion. From these ortholog sequences and
comparisons we are better able to understand dietary adaptations within marine intertidal fishes.
71. MULTIPLE FACTORS IMPACT CONDITION INDEX OF Ostrea lurida, Mytilus
galloprovincialis, AND Magallana gigas
B. Herrera, B.A. Quintana, L. Rodriguez, J. Demoranville, T. Miller, D.C. Zacherl. Department of
Biological Science, California State University, Fullerton, CA, 92831.
Over the past decades, estuarine ecosystems have suffered significant habitat loss. Implementation of
multi-habitat living shorelines (MHLS) can restore lost habitat function. Researchers constructed a
MHLS in 2016 in Newport Bay, California by restoring eelgrass and oyster beds together and in
isolation. Five years later, we sought to compare the health of bivalves recruiting to the restored oyster
beds vs bivalves recruiting to human-introduced substrates while also exploring the effects of tidal
elevation on bivalve health. Urbanized estuaries such as Newport Bay with various natural and
anthropogenic habitats set the foundation to study how per capita condition index changes among a
native and two non-native bivalves. The native Olympia Oyster, Ostrea lurida, and the non-natives
Mediterranean Mussel, Mytilus galloprovincialis, and Pacific Oyster, Magallana gigas, provide
ecosystem services including shoreline stabilization and filtration function. I hypothesize the condition
index will change across substrates and amongst tidal elevations. O. lurida and M. galloprovincialis
were collected from seawalls, restored oyster beds, and cobbles at two sites and their condition indices
were quantified. O. lurida and M. gigas were collected on seawalls and cobbles at one site, and tidal
elevation was recorded for each individual collected. O. lurida condition index varied by site across all
substrates. M. galloprovincialis experienced a site-by-substrate interaction effect, with a significantly
higher condition index on cobble and restored oyster beds seen at one site. Understanding the
relationship filter feeders share with substrates and tidal elevation will inform future management
decisions about how comparable MHLS are to anthropogenic habitats.
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72. IS METABOLIC RATE SEX-SPECIFIC IN TIGRIOPUS CALIFORNICUS?
§ M. Jah1, S. Edmands2 and S.L. Applebaum1. 1Environmental Studies Program, Wrigley Institute for
Environmental Studies, University of Southern California, Los Angeles, CA 90089. 2Department of
Biological Sciences, University of Southern California, Los Angeles, CA 90089.
Variation in growth, survival and longevity depend upon a suite of genetic, physiological and
environmental factors. Across taxa, studies frequently combine measures of performance traits from
mixed-sex pools or design experiments around subjects of one sex. This risks obscuring sex-specific
variation in performance and traits unrelated to reproductive function. Incorporating sex as a factor in
experimental design can reveal these contrasts. The copepod, Tigriopus californicus, provides an
excellent system for assessing sex-specific traits. They lack sex chromosomes thus eliminating a
confounding genomic basis for performance differences. Nonetheless, males and females differ for
traits important to fitness, including stress resilience and longevity. Differences in energy production
and utilization between males and females could be a mechanistic basis for these contrasts. To test
whether sexes differed for routine metabolic rates, we measured oxygen consumption in individual
adult male and female T. californicus. Size (total length) of females was significantly greater than males
(Mean±SE, female: 0.90±0.01 mm, male: 0.84±0.01 mm). Further, females had higher metabolic rates
per individual (female: 2.4±0.10 µmol ind-1 h-1, male: 1.9±0.08 µmol ind-1 h-1). However, when
corrected for size differences (measured as total protein content), respiration did not differ significantly
between the sexes (female: 0.41±0.0001 µmol µg-1 h-1, male: 0.37±0.0002 µmol µg-1 h-1). While routine
metabolic rates did not differ between sexes, it remains to be tested whether male-female differences in
metabolism are evident in response to important factors such as senescence or exposure to
environmental stress.
73. COMPARATIVE GENOMIC ANALYSES OF THE ACE2 GENE IN TUNA TO BETTER
UNDERSTAND CARDIOVASCULAR ADAPTATIONS
§, £ N. Erickson, J. Heras. California State University, San Bernardino, CA 92407.
Angiotensin converting enzyme 2 (ACE2) has received recent attention due to its role as a cellular
receptor for SARS-CoV-2 and its potential contribution to the severity of COVID-19 in humans. It is
well documented that ACE2 plays an important role in the cardiovascular system within vertebrates,
and the recent sequencing of the giraffe genome has shown that the ACE2 gene is detected to be under
positive Darwinian selection; this is possibly due to giraffes having naturally high blood pressure. In
this study, we are interested in the gene evolution of ACE2 within the Pacific bluefin tuna, Thunnus
orientalis, a fish that is known to have high blood pressure. We used online genomic databases
(ENSEMBL and National Center for Biotechnology Information’s GenBank) to identify ACE2 genes
from multiple teleost fish species to better understand if there are patterns of adaptive evolution via
positive Darwinian selection. We identified orthologs of the ACE2 from multiple teleost fish species,
including the Pacific bluefin tuna, aligned protein-coding sequences of ACE2, and estimated positive
Darwinian selection using bioinformatic tools. With this robust analysis, we can make stronger
inferences about adaptations associated with the cardiovascular system.
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74. YOU HEARD IT EAR FIRST-THE ROLE OF THE MANDIBLE IN MYSTICETE AUDITORY
RECEPTION
M.N. Wilson1, P. Krysl2, T. W. Cranford 3, E.M. Paig-Tran1. 1FABB Lab, Department of Biology,
California State University Fullerton 90032. 2Department of Structural Engineering, University of
California San Diego 92093. 3Department of Biology, San Diego State University 92182.
Modern cetaceans rely on two mechanisms to conduct sound waves into the inner ear. These two
mechanisms are soft tissue pressure conduction and bone conduction. Of the two extant suborders, the
soft tissue pathway is more prevalent within the toothed whales, or odontocetes. The bone conduction
pathway is used by both suborders, but is the main pathway used by the baleen whales, or mysticetes.
The soft tissue pathway operates by funneling sound to the ear through two fat bodies nestled in the
mandibular fossa. Mysticetes do not have these mandibular fat bodies. The aim of this project is to
understand the role of the mandible in mysticetes’ auditory reception. Finite element analysis software
was used to simulate the effect of the motion of the complete skull with the mandibles attached for a
fin whale, Balaenoptera physalus. That geometry was acquired by CT scanning. The simulations were
parametrized by changing the Young’s modulus of the temporomandibular joint, the modulus of the
pedicles, through which the tympanic bone is suspended from the periotic bone, and the modulus of the
bones of the skull. This was done to determine if the stiffness of the connection of the mandible to the
skull impacts the output at the middle ear. Preliminary findings show that the elasticity of the
temporomandibular joint does not result in any significant change in the output at the inner ear. The
mandible may only have an integral role in odontocete auditory reception and does not appear to be
consequential in mysticetes’ auditory bone conduction.
75. MOMMA CAN YOU SEE ME: DOES WATER CLARITY DETERMINE LOCATION
CHOICE FOR MOTHER AND CALF HUMPBACK WHALES?
§ M. Najera1, I. Mandon1, J. Wotawa1, C. Steele1, C. Wyels1 and R. Cartwright2. 1 California State
University Channel Islands, Camarillo, CA 93012; 2 The Keiki Kohola Project, Lahaina, Hawaii 96767.
Is the distribution and behavior of humpback whale (Megaptera novaeangliae) mother-calf pairs related
to water clarity in the ‘Au’Au Channel, Maui, HI? North Pacific humpback whales migrate to the warm,
shallow waters of Hawaii to birth and raise their calves, before returning to colder, nutrient rich waters
in the Alaskan feeding grounds. Mothers and calves prepare for this migration by conserving energy,
optimizing calf growth, and avoiding confrontation with adult humpback whales and potential
predators. We hypothesized that mothers chose to rest and nurse in areas of high water clarity, to enable
them to visualize approaching threats. We observed and categorized the behavior of mother-calf pairs
using 15 minute focal-follows. We recorded pod composition (if escort adult humpbacks were present),
behavioral interactions, and time and location of calf surfacing behavior. We categorized calf behavior
as resting, slow-travel or fast-travel based on the GPS focal-follow data. Water clarity was measured
using a 20cm secchi disk after each focal-follow. We measured water clarity, when whales were not
present, at 6 inshore and 6 offshore locations using established zigzag transect lines, constructed
between waypoints set at 1 minute intervals (Cartwright et al. 2012). Inshore waypoints were set at
0.25km from the shoreline and offshore waypoints were set at the deepest or mid-point of the channel,
whichever lay furthest offshore. The density of zooplankton was assessed with a 10m vertical tow using
a 12.7cm diameter 153μm mesh plankton net. Humpback whale research was conducted under NOAA
NMFS permit #22750-01.
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76. CALVES AT PLAY: NEONATE HUMPBACK WHALE BEHAVIOR WHEN ESCORTS ARE
PRESENT VS ABSENT
A. Arias1, C. Henry1, C. Camarillo1, C. Steele1, C. Wyels1 and R.Cartwright2. 1California State
University Channel Islands, Camarillo, CA 93012; 2The Keiki Kohola Project, Lahaina, Hawaii 96767.
This study examined humpback whale (Megaptera novaeangliae) mother-calf pair behavior when
escorts (other accompanying adults) were present vs not present. In the ‘Au’Au Channel, Maui, HI,
humpback whale pods were located and their composition determined. Data was collected only for pods
that contained a mother and calf. Mother and calf pairs were identified by observation of close
behavioral association, size differences and juvenile features of the calf including size, body color and
dorsal fin curvature. Calf relative age may be characterized by the degree of unfurling of the dorsal fin.
We conducted 15 minute focal-follows of each pod, recording behaviors, and collected GPS points
where the calf surfaced. We classified the behaviors of the calves including: resting vs travel, rate and
direction of travel, and display behaviors (breaching, fluke/ pectoral fin slapping). Our previous
observations have suggested that calves participate in energetic behaviors such as fast travel, frequent
breaching, and swimming on both sides of the mother in the presence of at least one escort, where in
the absence of a male escort, calves participate in slow travel and resting. Behavioral observations and
GPS data of the calf travel in the presence and absence of escorts suggests the possibility of a marked
difference in behavior depending on pod composition. This research was conducted under NOAA
NMFS permit #22750-01.
77. IDENTIFYING WHALES THROUGH FLUKEPRINTS
MIGRATION PATTERNS AND CALF MORTALITY

FOR

UNDERSTANDING

§ R. Torres1, B.L. Acevedo1, J. Gaines1, C. Steele1, C. Wyels1 and R. Cartwright2, Department of
Environmental Science and Resource Management, 1California State University Channel Islands,
Camarillo, CA 93012, 2The Keiki Kohola Project, Lahaina, Hawaii 96767.
The Hawaiian ‘Au'au Channel, between the islands of Maui, Lanai and Molokai, is a preferred breeding
and nursery ground for the North Pacific humpback whale (Megaptera novaeangliae). Humpback
whales migrate up to 5,000 miles a year from their breeding to feeding grounds. Approximately 60%
of the North Pacific humpback population migrates from the feeding grounds in Alaska to Hawaii, with
80% of those making their wintertime home in the ‘Au`Au Channel. However, there have been
examples of Humpbacks making the journey to Hawaii from other parts of the world such as a lone
whale from Japan that was spotted in Hawaii in 1991. This research contributes to an enhanced
understanding of potentially changing humpback whales migration patterns and calf survival rates
during their first migration. Mom and calf pairs were identified and followed by a research vessel
(NMFS #22750-01). Fluke pictures were taken of any encountered maternal humpback that breached.
Mother and calf pairs were necessary for this study in order to distinguish the mothers from any male
counterpart. The fluke pictures were then sorted and graded, with the highest quality pictures being
submitted into Happy Whale, a ‘flukeprint’ database for whales, for potential matches with past or
future sightings of individual whales. Comparing the flukeprints captured from the 2022 cohort with
recognized whales from previous or future years will allow us to categorize individual whales by
migration choices as well as to better assess calf mortality during the first migration.
(ref for numbers: http://www.caringforcalves.org/research/#nursery-grounds)
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78. MEASURING CALF AGE STRUCTURE IN A POPULATION OF HUMPBACK WHALES IN
MAUI, HI BASED ON CALF DORSAL FIN CURVATURE
§ N. Perez1, I. Mandon1, § V. Celaya1, M. Daniels1, C. Steele1, C. Wyels1 and R. Cartwright2.
1
California State University Channel Islands, Camarillo, CA 93012. 2The Keiki Kohola Project,
Lahaina, Hawaii 96767.
Humpback whales travel thousands of miles to Hawaii each year to breed and give birth to their calves.
To examine calf age structure within the humpback whale population visiting/inhabiting the ‘Au’Au
Channel, between Maui and Lanai, we observed mother and calf pairs in January 2022. Relative age of
humpback calves can be determined by the degree to which the dorsal fin is furled. In utero, the fetal
dorsal fin is furled, and after birth the presence of fetal folds and the angle of the dorsal fin can be used
as indicators of calf age. We performed focal-follows of mother-calf pairs for 15 minutes, noting
behaviors displayed of mom, calf, and escort(s) if present. During focal-follows, we positioned the boat
behind calves to capture images of their dorsal fins. The images of the calf’s dorsal fin were taken from
directly behind, as close to the six o’clock position as possible. The angle of the fin relative to the
horizontal axis was measured in Adobe Photoshop. We used this technique to describe the age structure
of the calf population and to test whether calf age influenced geographical location or speed of travel.
Our research was conducted under NOAA NMFS permit #22750-01.
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