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Conference Agenda 
 

Monday May 6th 

8:30 A.M. Registration and Continental Breakfast 

Misty Mercier, SoCal SETAC Secretary; Joe Freas, SoCal SETAC Treasurer 

Assortment of fruit, breakfast items, coffee, and tea served 

9:30 A.M. Welcome and Announcements 

Keith Maruya, SoCal SETAC Past President 

 
Toxicity Testing for California’s Waterways 

Facilitated by Chris Stransky, SoCal SETAC President  

9:40 A.M. State Water Board toxicity provisions  

Karen L. Mogus, California Water Resources Control Board 

10:00 A.M. Challenges with aquatic toxicity testing: problem resolution in 

regulatory settings 

Stephen L. Clark, Pacific EcoRisk 

10:20 A.M. Site-specific water quality objectives: applications of water-effect ratios 

Ashley N. Parks and Steven M. Bay, Southern California Coastal Water Research Program 

10:40 A.M. Break 

assortment of snack items, coffee, and tea served 

11:00 A.M. An environmentally relevant approach for stormwater toxicity testing 
compliance monitoring  

Molly Colvin, Gunther Rosen and Nick Hayman, NIWC Pacific; Chris Stransky, Wood Environment and Infrastructure 

Solutions; Katie Kowal, SDSU Research Foundation 

11:20 A.M. Evolution of a NPDES permit- Novel implementation strategies for storm 
water compliance monitoring at the Scripps Institution of Oceanography 
in San Diego, CA 

Rolf Schottle and Chris Stransky, Wood Environment and Infrastructure Solutions; Kimberly. O’Connell, University of 

California San Diego 

http://www.socal-setac.org/
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11:40 A.M. Strategies for increasing success rates of toxicity identification evaluation 
studies (TIEs) 

Peter Arth, Enthalpy Analytical 

12:10 P.M. Lunch 

Flavors of Morocco buffet (pomegranate chicken, saffron rice, vegetable tagine, spiced vegetable couscous salad, 

spiced pita chips), baked treats, and non-alcoholic beverages served 

 General Session #1 

Facilitated by Wendy Hovel, SoCal SETAC Board Member 

1:40 P.M. Overabundance of microRNA 133b induces oil-like cardiotoxicity in 
zebrafish (Danio rerio) embryos  

Justin B. Greer, S. Dasgupta, D.C. Volz, and D. Schlenk, University of California, Riverside 

2:00 P.M. Transcriptomic analysis of juvenile mahi-mahi (Coryphaena hippurus) 
epidermal mucus as a noninvasive monitoring tool for effects of 
Deepwater Horizon oil exposure 

Nicolette Andrzejczyk, J.B. Greer and D. Schlenk; University of California, Riverside, CA; E.M. Mager, University 

of North Texas, Denton; J.D. Stieglitz, D.D. Benetti and M. Grosell, University of Miami 

*graduate student presenter; 2018 Student Research Grant Awardee 

2:20 P.M. Evaluating the impact of wastewater effluent discharge into the Santa Ana 
River 

Gary T. Harraka, Jason Magnuson and Daniel Schlenk, University of California, Riverside; Bowen Du, Southern 

California Coastal Water Research Project 

*graduate student presenter 

2:40 P.M. The sea anemone Anthropleura sola: A potential indicator of coastal 
waters health 

Kelly E. Govenar, Maddison J. Laeber and Dimitri D. Deheyn, Scripps Institution of Oceanography 

*graduate student presenter 

3:00 P.M. Detection, characterization, and classification of bacteria using surface 
enhanced Raman spectroscopy coupled with machine learning 
approaches  

Robert George, Patrick Sims, Maurice Ayache and Kara Sorensen, Naval Information Warfare Center (NIWC); Pamela 

Mosier-Boss, GEC Annandale; Anna O'braztsova, SDSU Research Foundation 

3:20 P.M. Break  

Assortment of snack items, coffee, and tea served 
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 General Session #2 

Facilitated by Nick Hayman, SoCal SETAC Board Member 

3:40 P.M. Urban recreational fisheries: Implications for public health in metro-

Phoenix 

 Daniel A. Lucas and Beth A. Polidoro, Arizona State University 

*undergraduate student presenter 

4:00 P.M. Patterns of mercury cycling in the profundal zone of Hodges Reservoir, 

California 

Marc Beutel and Byran Fuhrmann, University of California, Merced; Sarah Brower,  City of San Diego 

4:20 P.M. Are microplastic measurements comparable and do they reflect reality? 

Win C. Cowger, James J. Guilinger and Andrew B. Gray, University of California, Riverside 

*graduate student presenter 

4:40 P.M. Microfibers pollution: Global monitoring initiative 

Dimitri D. Deheyn, Jessica Sandoval and Sarah-Jeanne Royer; Scripps Institute of Oceanography 

5-5:30 P.M. Break and Poster Setup 

Assortment of snack items, coffee, and tea served 

5:30–7:30 P.M. POSTER SOCIAL 

Appetizers including shrimp & grits arancini, chicken hot wings, beets & blue cheese, imported cheese board, fresh 

vegetable board, mini dessert bars, beer, wine, and non-alcoholic beverages served  

*Listed in alphabetical order by presenter 

Poster 01 Oxidative stress response in the seaside sparrow (Ammospiza maritima) 
following the Deepwater Horizon oil spill 

Aaron Angel and Andrea Bonisoli-Alquati, California State Polytechnic University, Pomona; Sabrina Taylor and 

Philip C. Stouffer, Louisiana State University and Ag Center 

Poster 02 Ca2+-Dependent gene expression by gene regulator DREAM in response 
to triclosan and PCB95 exposure  

Jorge Alfaro* and E. Holland, California State University, Long Beach 

*undergraduate student presenter 

Poster 03 Water quality downstream from the former New Idria mercury mine 

Rachel A. Hohn, Cindy De Jesus Bartolo*, Scott C. Hauswirth; Kimberley R. Newton, Danielle L. Bram, Tyler J. 

Hughes, Erin N. Bray and Priya M. Ganguli, California State University, Northridge; Byran C. Fuhrmann and Marc 

W. Beutel, University of California, Merced. 

*graduate student presenter 

http://www.socal-setac.org/
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Poster 04 Toxicity of premixed insecticide chemistries to blue orchard bees 

Joseph E. Belsky* and Neelendra K. Joshi, University of Arkansas, Fayetteville 

*graduate student presenter 

Poster 05 A novel pulsed study approach to storm and receiving water monitoring at 
the Scripps Institution of Oceanography in San Diego, CA. 

Kate N. Buckley, Chris Stransky, Rolf Schottle and Jeff VanVoorhis, Wood Environment and Infrastructure 

Solutions 

Poster 06 Analysis of polycyclic aromatic hydrocarbons present on Loyola 
Marymount University’s artificial turf field 

Erica J. Choe*, Oriana Strieleman and Nicole Bouvier-Brown, Loyola Marymount University 

*undergraduate student presenter 

Poster 07 Effect of Ceriodaphnia dubia culture hardness on laboratory control test 
performance   

Stephen L. Clark and Alison M. Briden, Pacific EcoRisk 

Poster 08 Challenges experienced during development of a 96-hour water only 
toxicity test with the midge, Chironomus dilutus 

Michael McElroy and Stephen L. Clark, Pacific EcoRisk 

Poster 9 Non-Target HRMS for tracking sources of human contamination to 
stormwater conveyances 

Bowen Du, Joshua Steele, John Griffith and Keith Maruya, Southern California Coastal Water Research Project; 

Katherine Peter and Edward Kolodziej, University of Washington, Tacoma 

Poster 10 A meta-analysis of perfluorooctane sulfonate (PFOS) concentrations in 
birds around the world 

Raul D. Flamenco* and Andrea Bonisoli-Alquati, California State Polytechnic University, Pomona 

*undergraduate student presenter 

Poster 11 Contaminant mobilization in the Malibu Lagoon watershed following the 
November 2018 Woolsey Fire 

Priya M. Ganguli, Scott C. Hauswirth, Kimberly R. Newton, Danielle L. Bram and Tyler J. Hughes, California State 

University, Northridge; Byran C. Fuhrmann and Marc Beutel, University of California, Merced; Kingsley O. Odigie, 

University of California, Riverside 

Poster 12 Optimization of sediment toxicity identification evaluation study designs 
to account for spatial and temporal variability 

Darrin J Greenstein, Ashley N. Parks and Steven M. Bay, Southern California Coastal Water Research Project 
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Poster 13 

 

Toward toxicological interpretation of diffusive gradients in thin films in 
marine waters impacted by copper 

J. Strivens, N. Schlafer and J. Brandenberger, Pacific Northwest National Laboratory; N. Hayman, G. Rosen and 

R. Gauthier, Naval Information Warfare Center Pacific (formerly SPAWAR); T. Richardson, Puget Sound Naval 

Shipyard & Intermediate Maintenance Facility; M. Jabloner and H. Jennings, Naval Facilities Engineering 

Command Northwest 

Poster 14 Sleuthing for sources of mercury in Yosemite National Park 

Gregory S. Jesmok*, Scott C. Hauswirth, Danielle L. Bram and Priya M. Ganguli, California State University, 

Northridge 

*graduate student presenter 

Poster 15 Application of Phase I and Phase II TIE techniques in the identification of 
nickel and vanadium toxicity in an industrial effluent.   

Alison M. Briden, Stephen L. Clark, Brant C. Jorgenson, Pacific EcoRisk  

Poster 16 Assessing food preparation and storage as sources of Ceriodaphnia dubia 

culture quality and chronic test variability  

Krista N. Prosser, Alison M. Briden, Stephen L. Clark and Brant C. Jorgenson, Pacific EcoRisk 

Poster 17 Effect of bifenthrin and its metabolite on the dopaminergic pathway in 
juvenile steelhead (Oncorhynchus mykiss) 

Jason T. Magnuson*, Marissa Giroux, Nicolette E. Andrzejczyk, Gary Harraka, Justin Greer, Zachary Cryder, 

Douglas Wolf, Jay Gan and Daniel Schlenk. University of California, Riverside 

Poster 18 Predicting degradation of contaminants of emerging concern using in situ 
stream and wastewater microbiomes  

Gouri Mahadwar*, Byron Crump and Gerrad Jones. Oregon State University 

*graduate student presenter 

Poster 19 Phenanthrene impacts the cholesterol biosynthetic pathway and cardiac 
development in zebrafish embryos 

Victoria LB McGruer*, Sara MF Vliet, Subham Dasgupta, David C. Volz and Daniel Schlenk, University of California, 

Riverside 

*graduate student presenter 

Poster 20 Unraveling functional impacts of multiple contaminants on marina 
benthos through a trait-based approach 

Carlos Neira, Guillermo Mendoza and Lisa A. Levin. Scripps Institution of Oceanography 

Poster 21 Effects of polybrominated diphenyl ethers (PBDEs) exposure on immune 
responses in the sea urchin Lytechinus pictus 

Katherine T. Nesbit* and Amro Hamdoun, Scripps Institution of Oceanography 

*graduate student presenter 

http://www.socal-setac.org/
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Poster 22 Polyaromatic hydrocarbons and their oxygenated metabolites target ion 
channels in zebrafish (Danio rerio) 

Joseph E. Porges* and Erika B. Holland, California State University, Long Beach 

*undergraduate student presenter 

Poster 23 Photobiological effects of multiple sunscreens on scleractinian coral, 
Acropora younge 

Sarah L. Romero*, Kelly E. Govenar and Dimitri D. Deheyn, Scripps Institution of Oceanography 

*undergraduate student presenter 

Poster 24 Utilizing transcriptomics to evaluate environmental determinants of oyster 
health at an implanted bed in Newport Bay, CA.  

Amanda S. Russell*, Christine R. Whitcraft and Erika B. Holland, California State University, Long Beach 

*graduate student presenter  

Poster 25 Regioselective effects of oxyPAHs on red blood cell concentrations in 
Japanese Medaka embryos  

Philip Tanabe*, Constance Mitchell, Vanessa Cheng, David Volz and Daniel Schlenk, University of California, 

Riverside 

*graduate student presenter 

Poster 26 Optimization and validation of respiratory burst and phagocytic cell 
activity assays in the fathead minnow, an emerging immunotoxicity model   

Leah M. Thornton Hampton*, University of North Texas and Texas Christian University; Barney J. Venables, 

University of North Texas; Marlo K. Sellin Jeffries, Texas Christian University 

*graduate student presenter 

Poster 27 Assessing effects of copper and zinc mixtures on larval development rates 
of the Mediterranean mussel (Mytilus galloprovincialis)  

E. Green, R. Tolliver, A. Cibor and J. Goyette; Enthalpy Analytical 

Poster 28 Adverse outcome pathway development for acetylcholinesterase inhibition 
in the AOP Wiki 

K. Conrow, Y. Garcia Martin, N. Garcia-Reyero and K.H. Watanabe, Arizona State University 

Poster 29 Sensing the freely dissolved concentration of PCBs in San Diego Bay using 
low density polyethylene passive samplers 

E.J. Wenger*, K.A. Maruya, S.M. Bay, W. Lao and A.N. Parks, Southern California Coastal Water Research Project 

Poster 30 Impacts of environmentally relevant levels of microplastics on Daphnia 
magna  

Kara J. Wiggin* and Erika B. Holland, California State University, Long Beach 

*graduate student presenter 
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Poster 31 Impact of sunscreen products containing organic and inorganic UV filters 
on the luminous brittlestar Amphipholis squamata 

Sarah K. Wolfe* and Dimitri D. Deheyn, Scripps Institution of Oceanography 

*undergraduate student presenter 

Poster 32 Investigating organobisthiophosphates as cholinesterase inhibitors: 
Balancing application as potential therapeutics while minimizing 
pharmaceutical pollution.  

Martin Yau*, Phil Ly, Kensaku Nakayama and Jason Schwans, California State University, Long Beach 

*undergraduate student presenter 

  

http://www.socal-setac.org/
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Conference Agenda 

Tuesday May 7th 

8:30 A.M. Registration and Continental Breakfast 

Misty Mercier, SoCal SETAC Secretary; Joe Freas, SoCal SETAC Treasurer 

Assortment of fruit, breakfast items, coffee, and tea served 

9:00 A.M. Welcome and Announcements  

Chris Stransky, SoCal SETAC President 

 Screening for Emerging Contaminants 

Facilitated by Keith Maruya, SoCal SETAC Past President 

9:10 A.M. Novel screening methods to assess environmental contaminants in 
aquatic environments  

Alvine C. Mehinto, Keith A. Maruya and Stephen B. Weisberg, Southern California Coastal Water Research Project; 

Nancy D. Denslow, University of Florida 

9:30 A.M. Multi- and transgenerational effects of environmental stressors: 
responses in a euryhaline model and implications for risk assessment 

S. Brander, and B. DeCourten, K. Major and W. White, Oregon State University; J. Forbes, H. Roark and N. Burns, 

University of North Carolina, Wilmington; J. Li, and R. Connon, University of California, Davis; Alvine Mehinto, 

Southern California Coastal Water Research Project 

9:50A.M. Non-targeted analysis in environmental contaminant monitoring 

Eunha Hoh, San Diego State University 

10:10 A.M. Break 

Assortment of snack items, coffee, and tea served 

 General Session #3 

Facilitated by Scott Coffin, State Water Board 

10:40 A.M. The impacts of developmental thyroid disruption on immune function 

and the immune response in the fathead minnow 

Leah M. Thornton Hampton* University of North Texas and Texas Christian University; Barney J. Venables, 

University of North Texas; Miranda G. Finch and Marlo K. Sellin Jeffries, Texas Christian University 

*graduate student presenter 

11:00 A.M. Update from SETAC North America 

Leah M. Thornton Hampton, Graduate Student Representative, SETAC N/A Board of Directors 
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11:10 A.M. Leveraging zebrafish to identify chemicals disrupting early 
development 

Sara M. Vliet*, Subham Dasgupta, Trina C. Ho, and David C. Volz, University of California, Riverside 

*graduate student presenter 

11:30 A.M. Assessing marine disrupting compounds in the critically endangered 
California condor and marine mammals 

M.E. Stack*, N.G. Dodder, J. Johnson and E. Hoh, San Diego State University; C.W. Tubbs, I. Vilchis and R. Felton, 

Institute for Conservation Research – San Diego Zoo; J.M. Cossaboon, University of California, Davis 

*graduate student presenter 

11:50 A.M. Detection of microcystins in water samples from Los Angeles area 
waterbodies 

Bowen Du*, Lindsay Darjany, Wenjian Lao, Ellie Wenger, Dario Diehl and Keith Maruya, Southern California 

Coastal Water Research Project; Jun Zhu; California Water Resources Control Board, Los Angeles Region 

12:10 P.M. Lunch  

Pacific Islands Buffet (chicken adobo, garlic fried rice, bitter melon & cucumber salad, vegetable lumpia), baked treats, 

and non-alcoholic beverages served 

1:30 P.M. CLOSING CEREMONY: Board recognition, Student Presentation Awards, and Raffle 

Prizes 

Must be present to win raffle prizes 

2:30 P.M. Adjourn 

 

Bold text indicates presenting author(s);  indicates a student presentation

http://www.socal-setac.org/
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PLATFORM ABSTRACTS 

9:40 A.M. | Monday, May 6th  

State Water Board toxicity provisions 
Karen Mogus 

California Water Resources Control Board, Sacramento, CA. 
 
The State Water Board is proposing to establish statewide provisions for aquatic toxicity in the 
Water Quality Control Plan for Inland Surface Waters, Enclosed Bays and Estuaries of California. 
The proposed provisions would establish numeric acute and chronic water quality objectives for 
aquatic toxicity; establish effluent limits for municipal and industrial wastewater discharge 
permits; incorporate the United States Environmental Protection Agency’s (U.S. EPA’s) Test of 
Significant Toxicity (TST) statistical approach for data analysis; and establish monitoring 
requirements for wastewater discharges to inland surface waters, enclosed bays, and estuaries 
in California. 

 

http://www.socal-setac.org/
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10:00 A.M. | Monday, May 6th  

Challenges with aquatic toxicity testing: Problem 
resolution in regulatory settings 
Stephen L. Clark 
Pacific EcoRisk, Fairfield, CA. 
 
Beginning in the 1970s, the US Environmental Protection Agency (USEPA) began the 
development of bench-scale methods for assessing the toxicity of ambient waters and 
effluents, resulting in method manuals released in the 1980s and 90s. During the 1990s, much 
of the California laboratory community participated in the Northern and Southern California 
Toxicity Assessment Groups (NCTAG & SCTAG) which were convened to bolster understanding 
of the methods and broaden laboratory capabilities. This was further supported by training 
workshops from USEPA. Due to litigation over the 1990 method manuals, a large inter-
laboratory study was performed to improve the quality of the methods, culminating in refined 
method manuals in 2002. Since the effort in the 1990s, there have been very few cases 
nationwide of the laboratory community working collaboratively to address new issues with the 
methods, leaving individual laboratories and regulated parties to engage often unexperienced 
regional regulatory authorities to resolve issues ranging from organism issues (e.g., culture 
performance drivers), microbial interferences, and non-toxicant sample variables that may 
induce negative responses in the organisms. Furthermore, the changing landscape of 
contaminants in the environment have resulted in the understandable desire to have more 
sensitive species applied for regulatorily required testing without the availability of well vetted 
methods. During this presentation, several case studies and examples of some challenges with 
aquatic toxicity testing methods will be presented, as will examples of how testing issues were 
resolved with regulatory agencies. 
 

  

http://www.socal-setac.org/
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10:20 A.M. | Monday, May 6th  

Site-specific water quality objectives: applications of 
water-effect ratios 
Ashley N. Parks and Steven M. Bay 
Southern California Coastal Water Research Project, Costa Mesa, CA. 
 
Water quality criteria, as detailed by the California Toxics Rule (CTR), are designed to protect 
aquatic life throughout state waters. These numeric criteria allow for clear and precise 
limitations for NPDES permit holders and agencies responsible for discharge allocations 
(TMDLs). However, these criteria were established using laboratory toxicity data, which may 
not be representative of conditions in individual water bodies. Many site-specific parameters 
such as pH, salinity, and dissolved organic carbon (DOC) can significantly influence the 
bioavailability and toxicity of contaminants, especially metals. As such, a site-specific objective 
(SSO) may be established by applying a water-effect ratio (WER) that represents the measured 
metal toxicity in receiving water relative to that of laboratory control water. Since the 
implementation of the CTR, several WER studies have been performed throughout California 
(i.e., San Francisco Bay Copper, Chollas Creek Copper and Zinc, Los Angeles River Copper). The 
outcomes of these studies and their respective Basin Plan Amendments have been variable, 
and, as such, have highlighted several challenges and concerns for implementation. The SSO 
study for copper currently underway in Marina del Rey Harbor aims to address some of these 
concerns. An initial site characterization study was performed to determine important site-
specific variables (i.e., pH, DOC, salinity, temperature, and chlorophyll) and potential 
relationships with total and dissolved copper concentration and toxicity. The results from this 
study helped inform the WER study design, along with feedback from stakeholders and the 
Technical Advisory Committee. 

 

  

http://www.socal-setac.org/
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11:00 A.M. | Monday, May 6th  

An environmentally relevant approach for 
stormwater toxicity testing compliance monitoring 
Molly Colvin1, Gunther Rosen1, Chris Stransky2, Nick Hayman1 and Katie Kowal3 
1Naval Information Warfare Center Pacific, San Diego, CA 
2Wood, San Diego, CA 
3San Diego State University Research Foundation, San Diego, CA. 
 
Episodic discharges such as stormwater require environmentally-relevant, scientifically-
defensible, and conservative toxicity test designs to assess potential for receiving water 
impacts. Permittees in highly industrialized areas are increasingly required to conduct 96-h (or 
longer) toxicity tests on stormwater collected at end-of-pipe associated with events that are 
generally less than 24-h. This project is currently evaluating alternative toxicity test designs for 
episodic exposures that would require minimal modification to standard methods, while 
increasing realism towards protection of beneficial uses from episodic discharges. The 
feasibility of using site-specific rainfall runoff duration is being evaluated, and additional 
measures associated with time-varying discharges, to derive more environmentally relevant 
toxicity exposure regimes for stormwater compliance. Preliminary results associated with this 
work include chronic and acute toxicity tests with purple sea urchin (Strongylocentrotus 
purpuratus) embryos and the mysid shrimp (Americamysis bahia), respectively. Tests were 
performed under standard static (96-h continuous exposure) and pulsed exposures (time 
varying toxicant exposure). Following pulsed exposures, organisms were transferred to 
uncontaminated seawater for the remainder of the 96-h exposure period. To date, results with 
these species and endpoints suggest pulsed exposure median effective and median lethal 
concentrations for copper and zinc are up to two orders of magnitude greater (i.e. less 
sensitive) than current recommended continuous approaches for these test methods. 
Additional considerations assessed included: (1) timing of the onset of a pulse; (2) evaluation of 
different life stages of proposed test organisms; and (3) the potential for latent effects 
following a pulsed exposure. This presentation will summarize results to date, and future plans 
to assess proposed WET test modifications within NPDES requirements for episodic discharges. 
 

  

http://www.socal-setac.org/
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11:20 A.M. | Monday, May 6th  

Evolution of a NPDES permit- Novel implementation 
strategies for storm water compliance monitoring 
at the Scripps Institution of Oceanography in San 
Diego, CA 
Rolf Schottle1, Stransky, Chris1 and Kimberly. O’Connell2 
1Wood Environment & Infrastructure Solutions (Wood) 
2University of California San Diego (UCSD) 
 
The University of California’s Scripps Institution of Oceanography (SIO) campus is situated 
adjacent to an Area of Special Biological Significance (ASBS) No. 31. In 2005, the University was 
issued a National Pollutant Discharge Elimination System (NPDES) permit, one of the early 
Ocean Plan exceptions granted to the 34 designated ASBS’ throughout the State of California. 
Seawater from SIOs research facilities and a public aquarium, as well as storm water during wet 
weather, enters the ocean therefore requiring an NPDES permit to monitor discharges from the 
facility during both dry and wet weather. As the first marine institution in the State to receive 
an exception, the University has become a vanguard for development and implementation of 
monitoring strategies under their permit. This presentation will highlight the key special studies 
conducted by the University to more accurately characterize possible impacts to the receiving 
waters of the ASBS. Results from these novel studies have helped to inform regulators to 
develop a definition of natural water quality for ASBS’ statewide. The key special studies and 
advisory committee findings to date include; 

1) Defining Natural Water Quality 

2) A site-specific dilution model 

3) Toxicity Species Sensitivity testing and implementation of Test of Significant Toxicity 

4) Ongoing special studies including in situ “SEA-Ring” toxicity monitoring of receiving 

waters and pulsed studies to further examine storm water impacts and more 

representative exposure scenarios. 

  

http://www.socal-setac.org/
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11:40 A.M. | Monday, May 6th  

Strategies for increasing success rates of Toxicity 
Identification Evaluation studies (TIEs) 
Peter Arth 
Enthalpy Analytical, San Diego, CA. 
 

Toxicity Identification Evaluation (TIE) studies include an extremely powerful set of tools and 
techniques used to characterize, identify, and confirm the cause(s) of observed toxicity in a 
given sample. A TIE combines toxicity testing with a suite of chemical and physical 
manipulations as well as analytical chemistry to directly address why a sample is toxic and 
inform what can be done to reduce or eliminate the problem. TIEs have applications to a wide 
variety of environmental situations including routine NPDES compliance, storm water and 
receiving water monitoring, BMP evaluations, TMDL development, and ecological risk 
assessments including water and sediment quality criteria. Like any tool, TIEs are most effective 
when designed and applied properly, at the hands of a skilled craftsman. This presentation will 
review multiple factors that are critical to successful TIE execution including general study 
design and planning considerations, historical data review, selecting the appropriate species 
and sample, accounting for interactions and interferences, adapting methods for cost-
effectiveness and multiple iterations, and reliable data interpretation. With a clear baseline 
signal, the initial TIE can successfully identify the class level responsible for toxicity more than 
90 percent of the time. In the absence of significant or consistent baseline toxicity, selecting 
elements and combinations of these techniques can still provide actionable information. A case 
study will also be presented to highlight the practical application of these key elements to 
ensuring a useful outcome. 
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1:40 P.M. | Monday, May 6th  

Overabundance of microRNA 133b induces oil-like 
cardiotoxicity in zebrafish (Danio rerio) embryos   
Justin B. Greer*, S. Dasgupta, D.C. Volz and D. Schlenk 
University of California, Riverside, CA 
 

Large-scale oil spills, such as the Deepwater Horizon in the Gulf of Mexico in 2010, can have 
significant ecological impacts on marine populations via exposure to highly toxic polycyclic 
aromatic hydrocarbons (PAHs). The timing of the spill coincided with the spawning season for 
many pelagic species in the area, resulting in potential exposure of early life-stage fish to oil. 
Transcriptomic studies have suggested that improper heart development following exposure is 
correlated with downregulation of delayed rectifier potassium channel and calcium signaling 
genes important for normal heart development during embryogenesis. This has further been 
linked with upregulation of microRNA (miR) 133b, which suppresses gene expression of many 
cardiac genes. To test the hypothesis that excess miR133b induces oil-like cardiotoxicity in 

developing fish, cleavage-stage zebrafish embryos were microinjected with ~3 nL of 75 M 
negative control miR or miR133b. At 72 hours post fertilization, embryos were assessed for 
phenotypic effects and transcriptional changes in cardiac genes previously observed to be 
altered during oil exposure. miR133b-injected fish exhibited several oil-like cardiac 
malformations, including significantly increased pericardial area, cardiac looping defects, and 
decreased blood circulation relative to negative control miR-injected embryos. However, other 
phenotypic effects associated with oil, such as craniofacial malformations, alterations in eye 
area, and reduced heart rate were not observed. These results suggest that increased miR133b 
following oil exposure may contribute to underlying cardiac perturbations in oil-exposed fish by 
targeting cardiac-specific genes essential for proper heart development. Gene expression 
analysis using qPCR showed that embryonic miR133b microinjection decreased the abundance 
of heart-specific delayed rectifier potassium channel (kcnh6) transcripts by ~40% relative to 
negative control miR-injected embryos. There were no changes in kcnh2A and kcnh2B 
transcripts or calcium signaling genes tnnt2 and casq2. The effects of miR133 on other cardiac 
genes and developmental time points is currently being assessed. 
 

  

http://www.socal-setac.org/


 

 

2019 SoCal SETAC Annual Conference 

San Diego CA | www.socal-setac.org  
18 

2:00 P.M. | Monday, May 6th  

Transcriptomic analysis of juvenile mahi-mahi 
(Coryphaena hippurus) epidermal mucus as a 
noninvasive monitoring tool for effects of 
Deepwater Horizon oil exposure 
Nicolette Andrzejczyk1*, J.B. Greer1, E.M. Mager2, J.D. Stieglitz3, D.D. Benetti3, M. Grosell3, and 
D. Schlenk1 

1University of California, Riverside, CA. 
2University of North Texas, Denton, TX. 
3University of Miami, Miami, FL. 
 
*graduate student presenter 
 
To prevent further disruption of wild populations, development of noninvasive sampling 
methods has become increasingly important when studying toxicological effects of 
environmental pollutants on aquatic organisms. In fish, analysis of dermal mucus is a promising 
route for development of noninvasive sampling methods. To examine the efficacy of differential 
gene expression in mucus as a sampling method after oil exposure, juvenile mahi-mahi 
(Coryphaena hippurus) were exposed to control seawater or high energy water accommodated 
fractions of Deepwater Horizon slick oil for 48 hours. Whole-transcriptome sequencing revealed 

differential expression for 501 transcripts in the low oil exposure (PAH 18.3 μg/L) and 196 

transcripts in the high oil exposure (PAH 23.0 μg/L), suggesting dynamic regulation of mRNA in 
epidermal mucus following oil exposure. Aside from expression of well-established biomarkers 
of PAH exposure (such as cyp1a1), the mucosal transcriptome showed differential expression of 
transcripts involved in immune response, cardiotoxicity, and calcium homeostasis that parallel 
molecular responses in whole embryos. The consistency of expression changes in the epidermal 
mucus compared to tissues obtained from lethal sampling suggest that mucus is a promising 
vector for noninvasive monitoring techniques. 
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2:20 P.M. | Monday, May 6th  

Evaluating the impact of wastewater effluent 
discharge into the Santa Ana River 
Gary T. Harraka1*, Bowen Du2, Jason Magnuson1, and Daniel Schlenk1 
1University of California, Riverside, CA. 
2Southern California Coastal Water Research Project, Costa Mesa, CA. 
 
*graduate student presenter 
 
The Santa Ana River (SAR), the longest river located entirely in Southern California, is fed by 
several wastewater treatment plants along the rivers course that provide water treatment 
services to millions of residents in California. The SAR is also unique in that it is nearly 100% 
wastewater effluent during base flow conditions. The goal of this study is to examine the 
occurrence of estrogenicity in the SAR, and the impact that it might be having on the 
endangered fish, the Santa Ana Sucker (Catostomus santaanae). Grab samples of water were 
taken from the SAR during three separate sampling events (August and September 2018, 
January 2019) and found that the sites tested were slightly estrogenic, with an average 

concentration near 1 ng/L of 17-estradiol (range of values -- <0.2 to 3.31 ng/L). In addition, 
male Japanese Medaka (Oryzias latipes) were exposed to large volume water samples from the 
SAR to examine vitellogenin (vtg) induction in liver via QPCR. Finally, livers from male and 
female Bullhead Catfish were also sampled from the river for vtg expression. Ongoing studies 
will determine whether wastewater dominated streams in Southern California may have an 
impact on aquatic organisms. 
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2:40 P.M. | Monday, May 6th  

The sea anemone Anthropleura sola: A potential 
indicator of coastal waters health 
Kelly E. Govenar*, Maddison J. Laeber and Dimitri D. Deheyn 
Scripps Institution of Oceanography, La Jolla, CA. 
 
*graduate student presenter 
 

Coastal waters are at the interface of terrestrial and aquatic environments where many species 
live, as well as where human settlement is dense. It is therefore critical to find effective 
bioindicator species for the health of coastal waters. Here, we propose that sea anemones 
could be an indicator for assessing environmental health because of their abundance across the 
tidal zone. For this purpose, we used Anthropleura sola, a local species of sea anemones, to 
characterize its reaction to environmental and chemical stress by studying the effects of 
different levels of ambient light, metals, and microplastics on their native auto-fluorescence. 
Sea anemones indeed produce green fluorescent proteins (GFP), which could be modulated in 
response to stress as shown for other cnidarians such as corals. Like other organisms, sea 
anemones respond to stress via an oxidative reaction, which could be counter-balanced by the 
production of antioxidants, with GFP possibly being one of them. It is also possible that sea 
anemones produce GFPs for photoprotection to shield their endosymbiotic dinoflagellates 
(zooxanthellae) from damaging blue light. We are currently testing the latter hypothesis in 
order to ultimately better address the possible anti-oxidative function of GFPs in response to 
chemical stressors. This would then give us a fast, non-invasive field assay for assessing 
environmental quality of coastal waters. 
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3:00 P.M. | Monday, May 6th  

Detection, characterization, and classification of 
bacteria using surface enhanced Raman 
spectroscopy coupled with machine learning 
approaches  
Robert George1, Patrick Sims1, Maurice Ayache1, Kara Sorensen1, Pamela Mosier-Boss2 and 
Anna O'braztsova3 
1Naval Information Warfare Center (NIWC) Pacific, San Diego, CA. 
2GEC, Annandale, VA. 
3San Diego State University Research Foundation, San Diego, CA. 
 
The utility of Surface Enhanced Raman spectroscopy (SERS), traditionally used for chemical 
detection, has been adapted for interrogation and characterization of biological materials, such 
as marine bacteria, in addition to evaluation of biological responses to extracellular conditions. 
SERS spectra for this purpose are collected using a previously developed method, in which we 
mix bacterial suspensions with citrate-generated silver nanoparticles, followed by uniform 
filtration onto a ceramic filter and Raman data collection across the filter surface in raster scan 
mode. While SERS spectral data are quite useful for characterizing biological materials, the 
technique is extremely data-intensive, and at minimum requires enhanced statistical analysis or 
alternatively, machine learning (ML) approaches. The SERS methodology and nature of bacterial 
interactions with silver nanoparticles, and the ML algorithm approaches we have more recently 
developed and evaluated will be presented. These results will be discussed in the context of 
both detecting and classifying different bacterial strains, in addition to characterizing responses 
to stressors that elicit expression of pathogens by bacteria in marine environments. 
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3:40 P.M. | Monday, May 6th  

Urban recreational fisheries: Implications for public 
health in metro-Phoenix 

Daniel A. Lucas* and Beth A. Polidoro 
Arizona State University, Glendale, AZ. 
 
*undergraduate student presenter 
 
Lakes and ponds in metro-Phoenix provide recreational opportunities primarily for fishing, as 
swimming and boating are not typically permitted. As a result of this public usage, many of 
these lakes and ponds are monitored for nutrients and signs of eutrophication, but not 
necessarily for heavy metals or organic pollutants that can be transferred over time to 
recreationally-caught fish. This is a potential public health concern considering the practice of 
many Phoenix residents who catch and consume fish from urban waterways. In this pilot study, 
samples of commonly stocked fish species (e.g. trout, bluegill, bass and catfish) and resident 
fish (sunfish) were collected through common recreational fishing practices and analyzed for 
both metal and organic contaminants. Results indicated varying concentrations of pesticides, 
polycyclic aromatic hydrocarbons (PAHs), phthalates, and several potentially toxic metals. 
These findings may have long-term public health consequences, as approximately 60% of 
surveyed urban anglers have reported consuming the fish they catch. Results from this study 
highlight the need for regular urban water and stocked fish monitoring, improved regulations to 
protect urban surface water quality, and the creation of a comprehensive and standardized 
protocol for urban fish consumption advisories. 
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4:00 P.M. | Monday, May 6th  

Patterns of mercury cycling in the pro-fundal zone 
of Hodges Reservoir, California 
Marc Beutel1*, Byran Fuhrmann1, and Sarah Brower2 
1University of California, Merced, CA 
2City of San Diego Public Utilities Department, San Diego, CA. 
 
The City of San Diego Public Utilities Department is installing a 6 metric ton per day 
hypolimnetic pure oxygenation system to enhance bottom water dissolved oxygen and water 
quality in Hodges Reservoir (typical maximum depth ~ 25 m), a hypereutrophic water supply 
reservoir in northern San Diego, USA. As part of this project, we implemented a laboratory 
effort to assess metal and nutrient flux dynamics from reservoir sediments under oxic versus 
anoxic conditions. We monitored replicate experimental sediment-water interface chambers 
containing profundal sediment from two deep-water stations for a range of redox-sensitive 
water quality parameters including methylmercury. While the main target of lake oxygenation 
in Hodges Reservoir is to lower internal nutrient loading, in California, there is growing interest 
in in situ management approaches to repress methylmercury release associated with 
hypolimnetic anoxia, and subsequent bioaccumulation into the aquatic food web. Sediment 
had an extremely high sediment oxygen demand, and as a result the sediment-water interface 
remained anoxic in some “oxic” chambers bubbled with air, even though chamber water 
contained dissolved oxygen. In general, maintenance of a well-oxygenated sediment-water 
interface repressed sediment release of methylmercury, phosphate, ammonia, manganese, 
dissolved organic carbon and sulfide. Results highlight the fact that maintaining elevated DO in 
water above the sediment does not guarantee a well-oxygenated sediment-water interface, or 
the biogeochemical benefits of oxygenated surficial sediment. In addition, experimental results 
suggested that shifting from highly reduced to mildly reduced conditions at the sediment-water 
interface could actually enhance methylmercury release form sediment. Ensuring the 
transferring of oxygen to the sediment-water interface in Hodges Reservoir is critical to 
repressing internal loading of mercury and other pollutants of concern from profundal 
sediment. 
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4:20 P.M. | Monday, May 6th 

Are microplastic measurements comparable and do 
they reflect reality? 
Win C. Cowger*, James J. Guilinger and Andrew B. Gray 
University of California, Riverside, CA. 
 
*graduate student presenter 
 
Accurately monitoring microplastic pollution in aquatic systems faces a number of challenges, 

from the technical details of sample collection and laboratory preparation, to the very metrics 

used to quantify abundance and character. Surface grab sampling is a common method of 

monitoring microplastics in rivers and streams. Utilizing field data, we investigated microplastic 

concentration profiles with hydrodynamic models. These models indicate that surface sampling 

can result in drastic over or under prediction of plastic abundance, depending on plastic type, 

size, and concentration. In the laboratory, density separation is a primary step for extraction of 

microplastics from various media, especially sediments and turbid waters. Average losses 

reported in spiked samples during density separation across laboratories range from 30-70%. 

We found that even small changes in protocols can result in the difference between detection 

and non-detection in low concentration samples. Furthermore, count alone, the typical metric 

for measuring plastic concentration, does not provide the information needed for 

understanding the mass flux of microplastics and associated contaminants, a requirement for 

effective plastic pollution management. We argue that morphometric information on 

microplastic particles is required for the estimation of useful metrics such as surface area, 

volume, and mass. Ultimately, standardization of monitoring, processing and measurement 

techniques will advance the comparability of results between laboratories, inform the 

assessment of environmental impacts, and inform effective management strategies. 
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4:40 P.M. | Monday, May 6th  

Microfibers pollution: Global monitoring initiative  
Dimitri D. Deheyn*, Jessica Sandoval and Sarah-Jeanne Royer 
Scripps Institution of Oceanography, La Jolla, CA. 
 

Recently, plastic pollution is on the forefront of most news about the environment. This surge 
in public interest suggests that microplastics, and in particular microfibers, are of great concern. 
To better understand this global problem, it is important to study their spatio-temporal 
distribution, the drivers involved in their distribution across ecosystems, their potential 
biological impact, as well as the underlying mechanisms responsible for the production of these 
emerging pollutants. The Deheyn lab at Scripps Institution of Oceanography has started a global 
monitoring survey aimed at providing an understanding of the distribution of microfibers from 
the North Pole to Antarctica, and from the Pacific to the Atlantic Oceans. In this presentation, 
we describe our current network of sample collection (that is still open to new participants!) 
that brings together academic scientists with NGO, public health entities, and industry partners. 
Sample processing and microfiber quantification and identification will be described and some 
preliminary data will be presented. Overall, the presentation will emphasize the fact that 
microfiber pollution is a global pollutant that needs a global response, combining various 
research focal areas (atmospheric, terrestrial and aquatic), innovative technology, and 
partnership between academia, industry, NGOs, and citizen scientists. 
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09:10 A.M. | Tuesday, May 7th  

Novel screening methods to assess environmental 
contaminants in aquatic environments 
Alvine C. Mehinto1*, Keith A. Maruya1, Nancy D. Denslow2, and Stephen B. Weisberg1 

1Southern California Coastal Water Research Project, Costa Mesa, CA. 
2University of Florida, Gainesville, FL. 
 
Assessing the impact of contaminants of emerging concern (CECs) in the environment remains a 
challenge for water quality managers. Historically, environmental studies and monitoring 
programs have focused on select groups of contaminants and examined their effects on apical 
(general toxicity) endpoints such as survival. However, CECs which include pharmaceuticals, 
pesticides and transformation metabolites detected at very low levels may pose a sublethal risk 
to human and environmental health as a result of prolonged exposure. To improve our 
understanding of CEC exposure and toxicity potential, novel analytical and biological screening 
methods have been developed and applied in field studies. In vitro cell assays, typically used in 
pharmaceutical development, are increasingly used to screen complex environmental mixtures 
and assess their potential to cause adverse effects. Omics-based biological techniques 
(including transcriptomics, proteomics, metabolomics) have also shown great promise as early 
indicators of sublethal damage. By measuring molecular initiating and key events associated 
with specific biological pathways, in vitro cell-based and omics-based assays offer sensitive 
alternatives to conventional monitoring methods for toxicity prediction and evaluation. At the 
same time, new non-targeted chemical analyses (NTA) have been applied to increase our ability 
to monitor unexpected compounds and identify harmful toxicants. In recent years, we have 
collaborated with experts to develop and apply a new effects-based monitoring strategy that 
incorporates cell assays, omics and NTA to assess environmental mixtures and prioritize sites 
that may be impacted. This presentation will discuss the results of our pilot studies and the 
value of using these novel technologies to refine monitoring strategies. 
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09:30 A.M. | Tuesday, May 7th  

Multi- and transgenerational effects of 
environmental stressors: Responses in a euryhaline 
model and implications for risk 
S. Brander1, B. DeCourten1,2, J. Forbes2, H. Roark2, N. Burns2, K. Major1, J. Li3, W. White1, A. 
Mehinto4 and R. Connon3 
1Oregon State University, Corvallis, OR. 
2University of North Carolina, Wilmington, NC 
3University of California, Davis, CA. 
4Southern California Coastal Water Research Project, Costa Mesa, CA. 
 

Emerging research demonstrates that endocrine disrupting compounds (EDCs) can modulate 
the effects of endogenous hormones, which in turn can cause deleterious effects in adults 
exposed during early-life stages, as well as transgenerational effects. A paucity of studies exists 
for non-model species, such as Menidia beryllina, a widely distributed euryhaline fish with a 
short generation time that is sensitive to contaminants. In this study, we explored the effects of 

a suite of EDCs (17- ethinylestradiol, bifenthrin, levonorgestrel, and trenbolone) on M. 
beryllina exposed from fertilization until 21 days post hatch and reared for three generations 
(P0, F1, F2). Early life exposure to some EDCs led to significant (p <0.05) changes in phenotype, 
sometimes in unexposed (F2) fish. The parental generation showed altered sex ratio and 
increased atresia in female gonads. P0 and F1 animals had altered immune response and 
hatching rate. Hatching survival was reduced in F2 animals for some treatments. Larval 
deformities were prominent beginning with F1 and sometimes persisted into F2. EDC-
responsive genes were differentially expressed across generations for select EDCs. We also 
found significant differences in promoter and/or gene body methylation in treated fish relative 
to controls for all EDCs. Differentially methylated genes included hormone receptors, genes 
involved in steroidogenesis, prostaglandin synthesis, sexual development, DNA methylation, 
protein metabolism and synthesis, cell signaling, and neurodevelopment. Differential gene 
methylation relative to controls was often present in F1 and sometimes noted in F2. Taken 
together, we linked low level, early life EDC exposure to functionally relevant changes in the 
epigenome, gene expression, and reproductive and immune phenotypes across generations in 
M beryllina. These multigenerational effects show that EDC exposure can have far reaching 
effects on unexposed generations, highlighting the need for multigenerational effects to be 
considered when using adverse outcome pathways in the assessment of risk to aquatic 
organisms. 
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09:50 A.M. | Tuesday, May 7th  

Non-Targeted analysis in environmental 
contaminant monitoring 
Eunha Hoh* 
San Diego State University, San Diego, CA. 
 
We developed a nontargeted analytical approach utilizing comprehensive two-dimensional gas 
chromatography coupled to time-of-flight mass spectrometry (GC×GC/TOF-MS). The method 
development includes sample preparation, chemical identification, automatic data processing, 
and data reporting. We have implemented the non-targeted analysis in various projects 
requiring a comprehensive analysis of chemical contaminants. In this presentation, I will share 
critical components developed for the non-targeted analysis first. For example, overall 
strategies of sample preparation and data processing methods will be discussed. Custom data 
processing using isotope patterns was developed for identification of halogenated organic 
compounds. For non-targeted analysis of non-halogenated organic compounds, we developed a 
strategy for sample structure and statistical data processing. I will present examples of the non-
targeted analysis’ implementation in contaminant monitoring projects. These include discovery 
of novel or previously unknown contaminants, evaluation of advanced wastewater treatment, 
identification of wildfire related chemicals in surface water, identification of chemical 
contaminants associated with environmental tobacco smoke and tobacco product waste. 
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10:40 A.M. | Tuesday, May 7th  

The impacts of developmental thyroid disruption on 
immune function and the immune response in the 
fathead 
Leah M. Thornton Hampton,1,2*, Miranda G. Finch2, Barney J. Venables1 and Marlo K. Sellin 
Jeffries2 
1University of North Texas, Denton, TX. 
2Texas Christian University, Fort Worth, TX. 
 

*graduate student presenter 
 
Current evidence suggests that thyroid hormones (THs) may impact development of the 
immune system. However, studies that explore the role of THs in immune development are 
limited, and the mechanisms leading to alterations in immune function are poorly understood. 
It is important to elucidate the role of THs in immune development given that many 
environmental contaminants have been shown to disrupt TH homeostasis and may also have 
negative impacts on the immune system. As such, the main goal of this study was to determine 
the long-term consequences of early life stage (ELS) hypothyroidism on immune function. To 
achieve this goal, fathead minnows (FHMs, Pimephales promelas), a newly developed model for 
immunotoxicity, were exposed to the model thyroid suppressant propylthiouracil (PTU) from <1 
to 30 days post hatch and reared under normal conditions until adulthood. FHMs were infected 
with Yersinia ruckeri and monitored for 14 days to determine pathogen resistance. At eight 
hours post injection, the immune response was assessed via a suite of endpoints (i.e. bacterial 
load, hematocrit, spleen index, leukocyte counts). Respiratory burst and phagocytic cell activity 
were also assessed. No significant alterations were detected for most endpoints measured. 
However, phagocytic cell activity was significantly reduced in female fathead minnows exposed 
to PTU, suggesting that immune cell function or cellularity may have been impacted by ELS 
hypothyroidism in a sex-specific manner. The potential impact of ELS hypothyroidism will be 
further explored via the assessment of the renal transcriptomic response in female FHMs. 
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11:10 A.M. | Tuesday, May 7th  

Leveraging zebrafish to identify chemicals 
disrupting early development 
Sara M. Vliet*, Subham Dasgupta, Trina C. Ho and David C. Volz 
University of California, Riverside, CA. 
 
*graduate student presenter 
 
Zebrafish embryos offer one of the most promising cost-effective vertebrate models to support 
chemical screening. The overall objective of this project was to leverage early, non-protected 
life stages of zebrafish embryos to identify compounds that disrupt early embryonic 
development. First, we carried out a high-content screen of the LOPAC1280 (Library of 
Pharmacologically Active Compounds), a commercially available library of 1,280 well-
characterized small molecules widely used for validation of high-throughput screening assays. 
Based on this screen, niclosamide, an antihelminthic drug used worldwide for the treatment of 
tapeworm infections, was one of the most potent developmental toxicants within zebrafish 
embryos during the first 25 h of development, with exposure to 10 µM niclosamide from 5-25 h 
post-fertilization (hpf) resulting in 100% embryo mortality. Therefore, the second aim of this 
study was to investigate the mechanism of toxicity of niclosamide during early stages of 
embryonic development. We found that niclosamide induced a concentration-dependent delay 
in epiboly progression during late-blastula and early-gastrula, an effect that was dependent on 
exposure during the maternal-to-zygotic transition, a period characterized by zygotic genome 
activation and initiation of cell motility. Moreover, we found that niclosamide did not affect 
embryonic oxygen consumption, suggesting that oxidative phosphorylation, a well-established 
target for niclosamide within intestinal parasites, may not play a role in niclosamide-induced 
epiboly delay. However, mRNA-sequencing revealed that niclosamide exposure during late-
blastula and early-gastrula resulted in delayed maternal transcript degradation and zygotic 
genome activation relative to time-matched vehicle controls, suggesting that niclosamide may 
delay epiboly progression by disrupting initiation of the maternal-to-zygotic transition. Overall, 
our findings highlight the utility of embryonic zebrafish as a physiologically-intact, non-
mammalian model for 1) rapid chemical screening and prioritization for developmental toxicity 
testing; 2) discovering biologically active yet understudied chemicals; and 3) investigating 
mechanisms of developmental toxicity. 
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11:30 A.M. | Tuesday, May 7th  

Assessing marine disrupting compounds in the 
critically endangered California condor and marine 
mammals 
M.E. Stack1*, N.G. Dodder1, J. Johnson1, C.W. Tubbs2, I. Vilchis2, R. Felton2, J.M. Cossaboon3 and 
E. Hoh1 
1San Diego State University, San Diego, CA 
2Institute for Conservation Research – San Diego Zoo, Escondido, CA 
3University of California, Davis, CA. 
 
*graduate student presenter 
 
After nearing extinction in the 1980s, California condor populations have since risen to over 400 
individuals, but the species remains critically endangered. Recent evidence has shown that 
condors living along the coast are experiencing eggshell thinning, unlike their inland-dwelling 
counterparts. This eggshell thinning may be due to the coastal condors’ consumption of 
endocrine disrupting compounds that have bioaccumulated in the marine mammals that they 
scavenge. Our study seeks to classify the halogenated contaminant profiles of the coastal and 
inland condors to identify compounds that may be causing these reproductive health effects, 
along with establishing contaminant profiles for marine mammals along the Southern California 
coast and in Baja California, Mexico. Halogenated contaminants are identified in the plasma of 
the condors or blubber of the mammals through non-targeted chemical analysis using two-
dimensional gas chromatography coupled to time-of-flight mass spectrometry (GCxGC/TOF-
MS). Preliminary results show that the coastal condors (n=5) contain 8-45 halogenated organic 
compounds (avg. = 22.4 ± 6.79), while inland condors (n=6) have 3-10 halogenated organic 
compounds (avg. = 4.5 ± 1.18). Final results will examine 2 additional coastal condor serum 
samples and 4 additional inland samples. Contaminant profiles of the condors will be compared 
between habitats, investigating if there is a trend with age and gender. The chemical profile of 
the coastal condors will also be compared against our previous findings of halogenated organic 
compounds in marine mammals from southern California Bight. This dietary exposure 
assessment will inform decisions regarding locations for future population reintroductions. 
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11:50 A.M. | Tuesday, May 7th  

Detection of microcystins in water samples from Los 
Angeles area waterbodies 
Bowen Du*, Lindsay Darjany1, Wenjian Lao1, Ellie Wenger1, Dario Diehl1, Jun Zhu2 and Keith 
Maruya1 

1Southern California Coastal Water Research Project, Costa Mesa, CA. 
2California Water Resources Control Board, Los Angeles Region, Los Angeles, CA. 
 

Microcystins, a class of hepatotoxins produced by cyanobacteria, can affect both human and 
wildlife health. Unlike some regions in California, the occurrence of microcystins in waterbodies 
in the Los Angeles metropolitan region is largely uncharacterized, which in turn limits the scope 
of risk assessment that is needed to inform effective management of these waterbodies. Here, 
we provide a preliminary survey of microcystins in waterbodies across the Los Angeles region. 
Water column samples from multiple waterbodies were collected in Fall 2018 and analyzed by 
enzyme linked immunosuppression assay (ELISA) for total microcystins. We are also confirming 
individual microcystin compounds by LC-MS/MS. Microcystins were detectable and present in 6 
of 9 waterbodies surveyed. Total microcystin concentrations by ELISA for samples taken from 
Lincoln Park Lake and Pyramid Lake were above the California recreational health advisory 
thresholds (0.8 µg/L). Furthermore, total microcystins at one location in Pyramid Lake exceeded 
the danger threshold (20 µg/L). Because these results represented single snapshots in time of 
microcystin occurrence, we plan to follow with future, more intensive monitoring to better 
characterize the potential for human and wildlife exposure to microcystins in these 
waterbodies. 
. 
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Poster 01 | Oxidative stress response in the seaside 
sparrow (Ammospiza maritima) following the 
Deepwater Horizon oil spill  
Aaron Angel1*, Sabrina Taylor2, Philip C. Stouffer2 and Andrea Bonisoli-Alquati1 
1California State Polytechnic University, Pomona, CA. 
2Louisiana State University and Ag Center, Baton Rouge, LA. 
 

The Deepwater Horizon (DWH) oil spill introduced massive amounts of oil into Louisiana saltmarsh 
ecosystems. The main toxic component of DWH oil are polycyclic aromatic hydrocarbons (PAHs). 
PAH metabolites react with molecular oxygen to create reactive oxygen species (ROS) via a redox 
cycling reaction. The relatively unstable ROS can then cause oxidative damage to organic molecules, 
inducing oxidative stress when they overcome antioxidant defenses in the organism. Our goal is to 
quantify the oxidative stress response of seaside sparrows (Ammospiza maritima) exposed to DWH 
oil. We will be measuring serum and tissue levels of reactive oxygen metabolites (ROMs) and 
antioxidant barrier strength using commercial kits. We will also be measuring cardiac tissue levels of 
glutathione (GSH), an endogenous antioxidant that aids in combatting pro-oxidants, mitigating 
oxidative stress. Finally, we will measure protein carbonyl content, a measure of oxidative damage 
to proteins, using a PAGE-Western blot assay. These measurements will reveal the magnitude of 
oxidative damage in exposed birds and whether their antioxidant barrier responded following oil 
contamination. Additionally, we will quantify the expression of jun, a proto-onco gene linked to 
cardiac enlargement and congenital heart anomalies, using qPCR analysis. We hypothesize that 
sparrows from oiled plots will exhibit higher levels of ROMs and protein carbonyls, and lower levels 
of GSH and antioxidant barrier strength in tissues. We also expect higher jun expression in cardiac 
tissue of sparrows from oiled plots. This could provide evidence of a direct toxic effect from food 
web-linked DWH oil exposure in the seaside sparrow. 
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Poster 02 | Ca2+-Dependent gene expression by 
gene regulator DREAM in response to triclosan and 
PCB95 exposure  
Jorge S. Alfaro* and Erika B. Holland 
California State University, Long Beach, CA. 
 
*undergraduate student presenter 
 
Health issues including neurodegenerative diseases and cardiac and skeletal muscle myopathies 

are strongly associated with cellular calcium signaling disruption (CSD). Two channels that 

contribute to Ca2+ signaling are the ryanodine receptor (RyR), a Ca2+ release channel imbedded 

in the sarco/endoplasmic reticulum, and L-type voltage-gated calcium channels (CaV1), on the 

plasma membrane that regulate Ca2+ entry upon cellular depolarization. Environmental 

pollutants such as triclosan (TCS) and non-coplanar polychlorinated biphenyls (ncPCBs) can alter 

RyR and CaV1 function and may be related to altered cellular signaling. My project investigates 

whether CSD, caused by TCS and the ncPCB, PCB95, may lead to altered transcription of genes 

regulated by the Ca2+-dependent transcriptional regulator DREAM (downstream regulator 

element antagonist modulator). Using the GH3 somatotrophic cell line, I measured time and 

concentration dependent impacts of chemical exposure on the expression of DREAM-regulated 

prolactin (PRL), neuronal PAS domain protein 4 (NPAS4), and brain-derived neurotrophic factor 

(BDNF). Here, cells were exposed to 0.1 µM, 1 µM, and 10 µM concentrations of TCS or for 3-, 

12-, and 24-hrs with genes of interest measured using qPCR. Final results indicate upregulation 

of gene expression for NPAS4 after 3-, 12-, and 24-hr exposure to 10 µM TCS, and 

downregulation of PRL and BDNF after 24-hr exposure to 10 µM TCS. This work will help extend 

our knowledge of pollutant induced CSD by non-coplanar compounds and to determine 

whether CSD can contribute to altered transcriptional regulation with implications in endocrine, 

cognitive and striated muscle health in exposed organisms.  
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Poster 03 | Water quality downstream from the 
former New Idria mercury mine 
Rachel A. Hohn1, Cindy De Jesus Bartolo1*, Scott C. Hauswirth1, Byran C. Fuhrmann2; Kimberley 
R. Newton1, Danielle L. Bram1, Marc W. Beutel2, Tyler J. Hughes1, Erin N. Bray1 and Priya M. 
Ganguli1 
1California State University, Northridge, CA 
2University of California, Merced, CA. 

 

*graduate student presenter 
 
The former New Idria Mine, located in the California Coast Range Mountains, was the second 
largest mercury producer in North America. It was designated a Superfund Site in 2011, with 
initial remediation completed in 2015. These cleanup efforts included redirecting acid mine 
drainage (AMD) at the site, but >40 acres of mining waste remain exposed. This is a concern 
because previous studies demonstrate this waste is the primary source of mercury to the local 
watershed. We conducted a preliminary sampling event in January 2019 to assess current water 
quality conditions in San Carlos Creek, which flows through the mine. Water upstream from the 
mine contained ~100 pM total mercury (HgT), similar to previously reported values. We 
observed extreme variability in HgT along a downstream transect, with concentrations dropping 
from approximately 10,000 to 5500 to 450 pM at distances of 0.1, 2.0 and 4.7 km, respectively. 
We hypothesize this decrease is due to mercury settling out with iron precipitated from the 
AMD. Organic bioaccumulative monomethylmercury (MeHg) concentrations along the same 
transect were 3.2, 2.7, and 1.0 pM, respectively. HgT in waters near the Mendota Wildlife Area 
(~100 km downstream) was <20 pM, suggesting mercury-laden sediment from the mine may be 
buried. Our results indicate that remediation efforts to date have not reduced the flux of 
mercury from New Idria. Future work will include sediment analyses, wet and dry season 
sampling, and evaluating the importance of groundwater as a mercury source. 
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Poster 04 | Toxicity of premixed insecticide 
chemistries to blue orchard bees 
Joseph E. Belsky* and Joshi K. Neelendra 
University of Arkansas, Fayetteville, AR 
 
*graduate student presenter 
 
Our goal is to assess the toxicity of agricultural insecticide mixtures to different species of bees. 
Populations of bees have dramatically declined in recent years. At the same time, insecticide 
application in agro-ecosystems has largely increased worldwide. As a result, investigating the 
effects of insecticide exposure on bees is vital to ensure future food security and environmental 
stewardship. Here, we simulated a field realistic exposure scenario of female blue orchard bees, 
Osmia lignaria (Say) to four premix insecticides (containing two or more active ingredients, 
each with a different mode of action). A spray tower was used in a laboratory setting. We 
sprayed bees with one of four premix insecticides in petri dishes and immediately transferred 
them to clean cages. To simulate realistic grower insecticide application in orchards and 
subsequent bee exposure, we used formulated products as opposed to technical grade 
insecticides placed in a distilled water solvent as opposed to acetone. We quantified the 
resulting mortality of bees from single spray exposure to these insecticides at 24, 48, 72 and 96-
hours post-treatment. Bioassay results are discussed and presented. 
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Poster 05 | A novel pulsed study approach to storm 
and receiving water monitoring at the Scripps 
Institution of Oceanography in San Diego, CA 
Kate N. Buckley, Chris Stransky and Rolf Schottle 
Wood Environment and Infrastructure Solutions, Inc., San Diego, CA. 
 
Current monitoring requirements for many marine-front facilities under National Pollution 
Discharge Elimination System (NPDES) permits include standardized toxicity tests that use 
whole effluent guidelines. However, these protocols were originally developed for continuous 
point-source discharges and not episodic storm events. Wood E&I and UCSD-SIO have 
monitored storm water discharges under an NPDES permit since 2005. Long-term monitoring at 
this site has demonstrated limited to no toxicity in receiving water samples in the laboratory or 
in situ during wet weather. To better understand impacts in the adjacent receiving waters, 
SPAWAR and Wood developed a pulsed study method to more realistically assess toxicological 
impacts related to storm water runoff into receiving waters. This novel method consists of a 
series of bioassays that alter the duration and concentration of storm water exposed to the test 
organisms. Whereas conventional laboratory tests expose purple urchin (Strongylocentrotus 
pupuratus) embryos to storm water continuously for a 72 to 96-hour period, a pulsed study 
performed during wet weather in 2018 included 6 and 26-hour exposure durations to undiluted 
stormwater after which embryos were transferred to clean filtered seawater. These time 
frames were chosen based on the 50th and 95th percentiles for storm events in San Diego. 
Results from the study indicated that duration of exposure did affect the outcome, with shorter 
exposures to storm water demonstrating less of an effect. Because shorter exposure times 
represent a more realistic duration of exposure to storm water in Southern California, this may 
provide guidance on prioritization of BMPs and future regulatory decisions. 
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Poster 06 | Analysis of polycyclic aromatic 
hydrocarbons present on Loyola Marymount 
University’s artificial turf field 
Erica J. Choe*, Oriana Strieleman and Nicole Bouvier-Brown 
Loyola Marymount University, Los Angeles, CA. 
 
*undergraduate student presenter 
 
Due to the maintenance ease and reduced need for watering, artificial turf fields have gained 
popularity as alternatives for natural grass fields. In the state of California alone, there are over 
900 turf fields comprised of more than 27,000 tires. Because turf fields are made up of artificial 
grass and recycled tire crumb rubber pellets, various compounds, such as polycyclic aromatic 
hydrocarbons (PAHs) and other volatile organic compounds (VOCs), are released from the 
material into the atmosphere. In prior studies, our research group has been able to analyze the 
content of the turf pellets as well as the atmosphere surrounding the turf field Drollinger Field 
on the campus of Loyola Marymount University (LMU) and have found that they contain PAHs 
as well as other compounds such as benzothiazole and diethyl phthalate. This study seeks to 
look at the effects that temperature has on the release of these compounds into the 
atmosphere as well as begin to devise methods to quantify these compounds being released by 
turf fields. Drollinger field is used by LMU students, staff, alumni, daycare center, and 
neighborhood families for a variety of club sports and other recreational activities on a regular 
basis and thus we are interested in gaining a better understanding of the composition of the 
turf field. Many of these compounds present in the turf are known carcinogens that can be 
detrimental to human health in high concentrations. Once we are able to quantify the 
concentrations of these compounds, estimates of total emissions can be calculated for 
Drollinger Field and then scaled up to approximate emissions across the entire state of 
California.
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Poster 07 | Effect of Ceriodaphnia dubia culture 
hardness on laboratory control test performance 
Stephen L. Clark and Alison M. Briden 
Pacific EcoRisk, Fairfield, CA. 
 
The US Environmental Protection Agency (USEPA) freshwater chronic toxicity manual (EPA-821-
R-02-013) acknowledges that the type of water used for organism culture and dilution water is 
extremely important and should come from the same source. The manual recommends that 
synthetic, moderately-hard water should be used as the culture and dilution water for testing 
performed to meet NPDES permit objectives. However, this guidance does not address how 
culture conditions may affect the test organism response. For example, it is unclear if toxicity 
testing performed with organisms cultured in moderately-hard water would have comparable 
biological responses to those obtained from organisms cultured in soft water. In order to 
address the concern of comparability of test results, we performed a study evaluating the 
outcome of the chronic C. dubia testing performed with organisms cultured in different 
hardness waters. In addition to our standard moderately-hard (80-100 mg/L) culture, we 
established a soft water (40-48 mg/L) culture that was acclimated to this culture water for 
several weeks. We then performed paired dilution water performance assessments using 
organisms cultured in moderately-hard and soft water. The results of this testing are presented, 
and ramifications for NPDES compliance determination are discussed. 
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Poster 08 | Challenges experienced during 
development of a 96-hour water only toxicity test 
with the midge, Chironomus dilutus 
Michael McElroy and Stephen L. Clark 
Pacific EcoRisk, Fairfield, CA. 
 
In 2016, a 96-hr water exposure toxicity test method with Chironomus dilutus became required 
for some stormwater and ambient water monitoring projects in California. As a result, our 
laboratory was required to propose a method based on using 7-day old organisms following 
limited test design guidance in the 2002 EPA acute manual and expected revisions to the EPA 
and ASTM sediment testing manuals. While PER has considerable experience performing C. 
dilutus sediment testing, the 14-day holding time for sediment tests allows the lab to obtain egg 
cases and hatch organisms under their controlled conditions prior to testing. In contrast, short 
notice stormwater testing with a 36-hr holding time would typically require overnight shipment 
of 6-day old larvae. Since implementation of this test method, we observed an unacceptable 
frequency of invalid tests when using larvae shipped overnight. Therefore, we performed 
several rounds of QC testing comparing larvae reared from lab hatched egg cases to larvae 
obtained from suppliers (either used immediately or after holding for 24-hrs to allow for 
attrition in the culture), and after evaluating larvae from multiple suppliers. In order to achieve 
a greater rate of meeting test acceptability, the following updates were made to the test 
method: (1) the sample hold time was increased from 36 hours to 48 hours, which allowed for 
holding larvae from organism suppliers for a day prior test initiation to address attrition due to 
shipping stress, and (2) the age range was increased from 7-days to 7-10 days. These 
adjustments greatly increased the frequency of acceptable tests, especially for short-notice 
(e.g., stormwater) events when larvae had to be shipped from vendors rather than reared in-
house from egg cases. 
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Poster 09 | Non-Target HRMS for tracking sources 
of human contamination to stormwater 
conveyances 
Bowen Du1, Katherine Peter2, Joshua Steele1, John Griffith1, Edward Kolodziej2 and Keith 
Maruya1 
1Southern California Coastal Water Research Project, Costa Mesa, CA 
2University of Washington, Tacoma, WA 
 
Fecal contamination in urban waterways presents a human health risk, however our knowledge 
of their sources in stormwater runoff is incomplete. This knowledge gap hampers source 
identification and apportionment efforts, and thus limits the effectiveness of management 
actions in reducing risk. To complement the application of genetic markers in such efforts, we 
developed a tool based on high-resolution mass spectrometry (HRMS) that identifies source-
specific chemicals and signatures in suspected sources, including dry and wet weather runoff as 
well as un- and/or minimally treated wastewater. Samples were collected from selected 
sanitary sewers and receiving waters in southern California, extracted by solid phase extraction 
(SPE), and analyzed by LC-QTOF-MS in ESI+ mode. Using a non-targeted HRMS workflow 
developed to track contaminants in Puget Sound receiving waters, we present chemical 
occurrence patterns (or fingerprints) of sewage and dry weather runoff that show distinct (i.e. 
source specific) clusters of chemicals. Ultimately, these source-specific non-targeted 
fingerprints can be manipulated, e.g. via characteristic sample dilution, to estimate source 
contributions in stormwater conveyances. 
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Poster 10 | A meta-analysis of perfluorooctane 
sulfonate (PFOS) concentrations in birds around the 
world 
Raul D. Flamenco* and Andrea Bonisoli-Alquati 
California State Polytechnic University, Pomona, CA 
 
*undergraduate student presenter 
 
Per- and poly-fluoroalkyl substances (PFAS) are anthropogenic chemicals used for 
waterproofing and as surfactants. They are an important group of chemicals for many 
industries due to their thermal and chemical stability, contributing to their persistence in the 
environment. As Persistent Organic Pollutants (POPs), they bioaccumulate and biomagnify 
through food webs, posing a threat to wildlife and ecosystems. PFAS are known to cause 
developmental, reproductive, and endocrine issues. Yet, we do not know how the 
concentrations of these substances have changed in recent decades in the tissues of wild 
animals. This meta-analysis explores variation in the concentration of a PFAS, perfluorooctane 
sulfonate (PFOS), in bird species. Birds are reliable sentinels for monitoring the concentrations 
and risk associated with contaminants. This study shows for the first time a global, widespread 
increase in the concentrations of PFOS in birds’ tissues, reaching concentrations that exceed 
values associated with adverse effects. We collected more than 500 estimates of PFOS 
concentration in eggs, liver, and blood from more than 100 bird species across all continents, to 
explore taxonomic, geographic, and temporal variation in PFOS concentrations. Our results 
demonstrate a >4.0-fold increase in PFOS concentrations from the 1970s to the 2010s, with the 
largest increase occurring in the temperate region. Furthermore, aquatic birds had PFOS 
concentrations >1.5 times greater than terrestrial birds. Of those aquatic birds, generalists and 
piscivores (groups 4 and 5, respectively) had the highest concentrations, as expected based on 
the hypothesis of biomagnification of PFOS in trophic webs. Future developments of this study 
will identify other factors affecting variation in PFOS concentrations within and among species. 
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Poster 11 | Contaminant mobilization in the Malibu 
Lagoon watershed following the November 2018 
Woolsey Fire 
Priya M. Ganguli1, Scott C. Hauswirth1, Byran C. Fuhrmann2, Kimberly R. Newton1, Kingsley O. 
Odigie3, Danielle L. Bram1, Marc W. Beutel2, Tyler J. Hughes1 and Erin N. Bray1 
1California State University, Northridge, CA. 
2University of California, Merced, CA. 
3University of California, Riverside, CA. 
 
As a result of climate change, wildfires are becoming more frequent and intense. The 2018 
California fire season was the most destructive on record, burning >7000 km2 (~1.8 million 
acres) of land, with the Woolsey Fire spreading throughout the western side of the Malibu 
Lagoon watershed. We conducted multiple storm event sampling campaigns during the 2019 
wet season to characterize mercury concentrations in streams within the Woolsey Fire burn 
zone. In early January, total mercury (HgT) in Malibu Creek (~8 km from the coast) was 78 pM 
with tributaries ranging from 16 - 34 pM, which is typical of urban streams. Following four days 
of continuous rainfall in late January, concentrations in Malibu Creek reached 560 pM, with 
tributaries showing extreme variability (9 - 750 pM), presumably due to their location in the 
watershed and the extent of burned habitat within sub-watersheds. By early February, all 
streams sampled exceeded 100 pM, with a maximum concentration of 820 pM. We observed a 
similar increase in bioaccumulative monomethylmercury (MeHg). Early season MeHg 
concentrations ranged from ~0.5 - 2 pM with concentrations during a storm event increasing to 
2 - 20 pM. We are also quantifying concentrations of polycyclic aromatic hydrocarbons (PAHs), 
carcinogenic compounds associated with burned vegetation. This watershed will become a 
long-term study site, allowing us to evaluate changes in contaminant concentrations and 
toxicity within a coastal watershed recovering from a major wildfire.   
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Poster 12 | Optimization of sediment toxicity 
identification evaluation study designs to account 
for spatial and temporal variability 
Darrin J Greenstein, Ashley N. Parks and Steven M. Bay 
Southern California Coastal Water Research Project, Costa Mesa, CA 
 
Toxicity tests are an important aspect of sediment quality assessments but knowing the cause 
of toxicity is needed to determine management actions. Toxicity Identification Evaluation (TIE) 
methods were developed to meet this need. While TIE methods manuals have descriptions for 
performing the treatments, there is little guidance on study design to best make confident 
assessments. Additionally, the level of variability associated with TIEs and how to account for it 
is not addressed. Our study goal was to collect data on the spatial and temporal variability of 
sediment TIEs using the amphipod Eohaustorius estuarius 10-day survival test and then use that 
information to make recommendations for designing future TIE studies. Ten stations were 
sampled in two stages at Consolidated Slip in L.A. Harbor, with samples collected two months 
apart. In Stage I, extensive TIEs were conducted on whole sediment and pore water from three 
of the most toxic stations. In Stage II, focused TIEs were conducted on whole sediment from all 
ten stations. Chemical analysis for metals and a suite of organic contaminants were performed. 
Using a weight of evidence approach it was determined that pyrethroid pesticides were the 
likely cause of observed toxicity, with a lesser contribution from PAHs. Results of the 13 TIEs fell 
into three categories: seven TIEs where treatments for organic chemicals and specifically 
pyrethroids were effective; three where the treatment for pyrethroids was not effective but the 
treatment for organic contaminants was effective; and three where the treatment for 
pyrethroids was effective, but the treatment for organic contaminants was not effective. It was 
determined that at least three TIEs were necessary to make a confident assessment of the 
cause of toxicity. The results indicated that there was not substantial temporal variability in the 
TIE outcomes. Other recommendations are made regarding effective TIE study design. 
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Poster 13 | Toward toxicological interpretation of 
diffusive gradients in thin films in marine waters 
impacted by copper 
J. Strivens1, N. Hayman2, G. Rosen2, N. Schlafer1, J. Brandenberger1, R. Gauthier2, T. Richardson3, 
M. Jabloner4 and H. Jennings1 

1Pacific Northwest National Laboratory, Sequim, WA. 
2Space and Naval Warfare Systems Center Pacific, San Diego, CA. 
3Puget Sound Naval Shipyard & Intermediate Maintenance Facility, Bremerton, WA. 
4Naval Facilities Engineering Command Northwest, Bangor, WA. 
 
As part of an ambient monitoring program being conducted for the Puget Sound Naval Shipyard 
& Intermediate Maintenance Facility in the Puget Sound, receiving waters of Sinclair and Dyes 
inlets are routinely monitored for trace metals and toxicity to assess water quality status, track 
progress in achieving water quality goals, and demonstrate protection of aquatic life. Recently, 
aqueous metal bioavailability using diffusive gradients in thin films (DGT) passive samplers has 
been incorporated into the monitoring program. In situ campaigns to record labile (CDGT) Cu 
have imbricated DGTs in a manner that allows for capture of stormwater related pulses over 
toxicologically relevant periods. A current obstacle to regulatory acceptance of CDGT data is 
validation of an uptake response that reliably mimics that of aquatic organisms. Towards 
reconciliation of CDGT Cu and natural ligands in respect to toxicity, data shown here correlates 
ex situ DGT lability of Cu in seawater at varying dissolved organic carbon levels to median 
effective concentrations for Mytilus larvae. A preliminary chronic threshold for CDGT Cu is then 
applied to gauge the water quality of in situ marine stations. 
 

  

http://www.socal-setac.org/


  

 

2019 SoCal SETAC Annual Conference 

San Diego CA | www.socal-setac.org  
46 

POSTER SOCIAL / 5:30 – 7:30 /Monday 6th  

Poster 14 | Sleuthing for sources of mercury in 
Yosemite National Park  
Gregory S. Jesmok*, Scott C. Hauswirth, Danielle L. Bram and Priya M. Ganguli 
California State University, Northridge, CA. 
 
*graduate student presenter 
 
Yosemite National Park is one of the most beloved public spaces in North America. However, 
studies demonstrate that mercury, a bioaccumulative neurotoxin, exceeds human health 
consumption guidelines for trout caught in one of two lakes sampled within the park in 2009. 
We propose to follow-up on this study by characterizing the concentration, distribution, and 
toxicity of mercury in water and sediment within Yosemite. We will identify four ~100 km² 
parcels within the watersheds of the two previously sampled lakes, along with two additional 
lakes on the eastern and western side of the Sierra Nevada drainage divide. The spatial 
dispersion and density of our sampling sites will be based on a randomized sampling design 
(e.g. variable density grid-based sampling design). We will quantify total mercury (HgT) and 
organic monomethylmercury (MMHg) in water and sediment. MMHg is produced by anaerobic 
bacteria and is the form of mercury that enters the aquatic food web and drives fish 
consumption advisories. MMHg can be introduced to lakes via watershed inputs and/or 
produced within the water column. We will use soil concentration density maps and mercury 
concentrations in tributaries to assess watershed inputs to each lake as well as GIS coverage 
and visual observation to characterize habitat diversity within each study parcel. Lake water 
column sampling as well as lake geometry will provide insights into within-lake sources of 
mercury. By characterizing each lake’s physical and biological dynamics, in conjunction with 
water column and watershed mercury inputs, we will assess potential drivers of MMHg 
production. Additionally, our findings will contribute to our understanding of climate change 
impacts on these highly sensitive ecosystems. 
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Poster 15 | Application of Phase I and Phase II TIE 
techniques in the identification of nickel and 
vanadium toxicity in an industrial effluent 
Alison M. Briden, Stephen L. Clark and Brant C. Jorgenson 
Pacific EcoRisk, Fairfield, CA. 
 
The cause of unknown chronic toxicity to Ceriodaphnia dubia in a limestone quarry discharge 
was investigated and elucidated through the execution of Phase I and Phase II toxicity 
identification evaluations (TIE).  Initial Phase I TIE testing identified chronic toxicity associated 
with cationic and anionic constituents, with analytical chemistry identifying nickel (Ni) and 
vanadium (V) as potential causes of chronic toxicity that warranted further investigation. Phase 
II TIE testing employing Ni-selective sorbents, a Ni and V spiking study utilizing buffered and 
unbuffered laboratory water, and a synthetic effluent study all confirmed the significant 
contribution of Ni and V to the observed chronic toxicity. Field-based pilot scale treatment 
studies confirmed removal of toxicity associated with substantial reductions in Ni and V 
concentrations. 
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Poster 16 | Assessing food preparation and storage 
as sources of Ceriodaphnia dubia culture quality and 
chronic test variability 
Krista N. Prosser, Alison M. Briden, Stephen L. Clark and Brant C. Jorgenson 
Pacific EcoRisk, Fairfield, CA. 
 
Multiple inter-laboratory variability studies have identified significantly different outcomes for 
split samples tested using the chronic Ceriodaphnia dubia reproduction and survival test 
method (EPA 1002.0). Similarly, the culture performance for this species can also result in 
highly variable intra-laboratory testing. This variability is troubling and can result in diminished 
confidence in the testing protocol by regulated parties. In an attempt to determine, and 
subsequently control, the source of this variability, our laboratory has observed that food is the 
primary driver for Ceriodaphnia culture health and overall test performance. We suspect that, 
since food is the primary driver, food may also be a large contributor to the intra- and inter-
laboratory variability associated with this species. In fact, the method allows for a significant 
amount of latitude for food type and preparation; this latitude may be a key driver of inter-
laboratory variation. What then is the source of intra-laboratory variation, assuming the same 
protocols are used to acquire and administer each subsequent batch of food? Our study aimed 
to assess the potential sources of culture downturns and diminished test performance as it 
relates to Ceriodaphnia food, with focus on the most common food types used, Selenastrum 
capricornutum and YCT (yeast, Cerophyll, and trout chow). 
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Poster 17 | Effect of bifenthrin and its metabolite 
on the dopaminergic pathway in juvenile steelhead 
(Oncorhynchus mykiss) 
Jason T. Magnuson, Marissa Giroux, Nicolette E. Andrzejczyk, Gary Harraka, Justin Greer, 
Zachary Cryder, Douglas Wolf, Jay Gan and Daniel Schlenk 
University of California, Riverside, CA. 
 
An increase in urban application of pyrethroids in the San Francisco Bay Estuary and 

Sacramento-San-Joaquin Delta have raised concern for salmonid populations, as several species 

have been classified as threatened. Bifenthrin, a type I pyrethroid, is one of the most 

predominant pyrethroids measured in the Bay-Delta watershed. Previous studies have shown 

that bifenthrin disrupts the hypothalamic-pituitary-gonadal (HPG) axis, inhibiting gonadal 

development and inducing estrogenic effects in juvenile salmonid species, such as steelhead. To 

further understand the mechanism of bifenthrin-induced toxicity to the dopaminergic system, 

juvenile steelhead were exposed to environmentally relevant concentrations of bifenthrin 

found before and after major rainfall events (60 and 120 ng/L, respectively) and assessed for 

the dysregulation of genes involved in the regulation of dopamine levels in the brain, catechol 

O-methyltransferase (COMT) and monoamine oxidase (MAO). We found that MAO expression 

did not significantly differ in bifenthrin-exposed fish, though there was a trend in increased 

COMT expression in fish exposed to bifenthrin. To assess the potential for bioactivation, the 

estrogen receptor agonist, 4-hydroxy bifenthrin will be measured in gall bladder samples of 

exposed fish and metabolomics conducted on fish brains to further understand the underlying 

mechanisms of toxicity to the dopaminergic system. The goal of the present study is to better 

understand the toxicity of bifenthrin and its metabolites to the dopaminergic system in fish. 

This research was made possible by a Proposition 1 grant from the California Department of 

Fish and Wildlife.  
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Poster 18 | Predicting degradation of contaminants 
of emerging concern using in situ stream and 
wastewater microbiomes 
Gouri Mahadwar*, Byron Crump and Gerrad Jones 
Oregon State University, Corvallis, OR. 
 
*graduate student presenter 
 
Degradation of contaminants of emerging concern (CECs) in natural systems can occur through 
synergistic action within microbial communities. This study investigated the ability of microbial 
communities to degrade a suite of 21 known CECs across time and space in the wastewater and 
stream environments. Target chemicals including pharmaceuticals, pesticides, and personal 
care products were identified using high resolution mass spectroscopy. Microbial community 
composition was identified using 16S Illumina sequencing. Machine learning tools such as 
support vector regression and random forest were used to determine which microbial taxa best 
predicted decreasing concentrations of the target CECs. The result was the core microbiome 
most important to CEC removal. Identification of such a core microbial community can be 
utilized to seed wastewater treatment plants such that CECs removal can be improved prior to 
wastewater discharge into surface water. 
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Poster 19 | Phenanthrene impacts the cholesterol 
biosynthetic pathway and cardiac development in 
zebrafish embryos 
Victoria LB McGruer1,2*, Sara MF Vliet 1,2, Subham Dasgupta1, David C. Volz and Daniel Schlenk1 
1Environmental Toxicology Graduate Program, University of California, Riverside, CA. 
2 Department of Environmental Sciences, University of California, Riverside, CA. 
 
*graduate student presenter 
 
In 2010, the Deepwater Horizon (DWH) oil operation released over three million barrels of 
crude oil into the Gulf of Mexico. The timing of the spill coincided with the spawning of many 
marine species in the region including mahi-mahi (Coryphaena hippurus). Previously, RNA-
sequencing and subsequent mRNA analysis in oil-exposed mahi found a significant increase in 
the abundance of transcripts along the cholesterol biosynthetic pathway, including HMG-CoA 
reductase (HMGCR) and squalene synthase (FDFT1) – enzymes key to cholesterol formation. 
Recent studies have also demonstrated a significant decrease in total cholesterol in mahi 
embryos treated with high energy water accommodated fractions of surface oil from DWH. 
Cholesterol is essential to maintaining membrane stability in eukaryotic cells, and disruption of 
this equilibrium may have implications for ion channel function in polyaromatic hydrocarbon 
(PAH)-exposed cardiomyocytes. To better characterize mechanisms underlying oil-induced 
cholesterol declines, zebrafish embryos were exposed for 72 h to three concentrations of 
phenanthrene (a reference PAH), with subsequent qPCR analyses of HMGCR and FDFT1 as well 
as cholesterol-specific whole-mount immunohistochemistry. A significant decrease in antibody-
bound cholesterol of on average 36 ± 2.7% was detected in the hearts and 14 ± 0.56% in the 
larval bodies across phenanthrene exposure groups, and this decrease corresponded with 
phenanthrene-induced pericardial edema and reduced heart rate. A significant increase in 
FDFT1 was also observed in the 15 µM phenanthrene treatment. However, in contrast to mahi, 
an 80% decrease in HMGCRb transcripts was observed in this same group, indicating potential 
stage-dependent or species-specific responses to PAH-mediated cardiac dysfunction. This 
research was made possible by a grant from The Gulf of Mexico Research Initiative. Grant No: 
SA-1520; Name: Relationship of Effects of Cardiac Outcomes in fish for Validation of Ecological 
Risk (RECOVER). 
  

http://www.socal-setac.org/


  

 

2019 SoCal SETAC Annual Conference 

San Diego CA | www.socal-setac.org  
52 

POSTER SOCIAL / 5:30 – 7:30 /Monday 6th  

Poster 20 | Unraveling functional impacts of 
multiple contaminants on marina benthos through 
a trait-based approach 
Carlos Neira, Guillermo Mendoza and Lisa A. Levin 
Scripps Institution of Oceanography, La Jolla, CA. 
 

There is a growing need to assess coastal ecosystem health; to date this has been based 
primarily on taxonomic composition and relative abundances of benthic taxa. However, the use 
of functional diversity rather than its structural attributes may better describe the ecosystem 
and can be a more suitable method to evaluate changes in response to natural and 
anthropogenic stressors.  Thus, while we have acquired some predictive capacity regarding the 
impact of Cu on marina assemblage structure, we have limited knowledge of its functional 
consequences. This limitation is even more extreme when multiple contaminants are 
considered. Ecosystem functioning is a broad term that includes all the processes in the system, 
including chemical, physical and biological components. In marina soft sediments, macrofauna 
are crucial in driving important processes (e.g. bio-irrigation, sediment reworking) that depend 
on their biological traits (e.g., feeding and mobility modes). Thus, changes at the functional 
level alter the adaptation of the fauna to the environment and their response to environmental 
stressors. They also alter the fate of contaminants. This ongoing research approaches the 
challenge of unraveling the functional impacts of multiple contaminants (e.g., Cu, PAHs, PCBs, 
DDTs, PBDEs) on soft-bottom communities in San Diego Bay marinas through a trait-based 
approach. A quantitative matrix was generated by combining community attributes with 
functional features such as life history, morphological and behavioral characteristics of the 
taxonomic groups. The trait matrix was related to environmental factors, providing a link 
between environmental conditions and ecosystem function. By determining which multiple-
stressor impacts on community structure and biodiversity translate into functional 
consequences, this work can promote improved regulation and management of heavily used 
marinas. 
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Poster 21 | Effects of polybrominated diphenyl 
ethers (PBDEs) exposure on immune responses in 
the sea urchin Lytechinus pictus 
Katherine T. Nesbit* and Amro Hamdoun 
Scripps Institution of Oceanography, La Jolla, CA. 
 
*graduate student presenter 
 
Persistent organic pollutants (POPs) are widespread environmental chemicals that 

bioaccumulate in humans and have harmful effects on the development of the immune system. 

In embryos, robust mechanisms of cellular chemical defense exist to protect against toxic 

exposures prior to immune system differentiation/activation. These defenses include ATP-

binding cassette transporters (ABCs), which can efflux xenobiotics and have demonstrated roles 

in immune cell differentiation and migration. Recent studies in our lab have demonstrated 

potent inhibition of ABC function by specific binding of certain POPs known as transporter 

interfering compounds (TICs). ABCC5a is a candidate transporter expressed in an immune cell 

type (pigment cells) in the sea urchin larva. ABCC5a contributes to the proper migration of 

pigment cells to the ectoderm during early development. The focus of this project is to examine 

how exposure to TICs, and particularly polybrominated diphenyl ethers (PBDEs), may impair 

immune cell function and increase embryonic vulnerability to infection, through disruption of 

ABC transporter function(s). The sea urchin is a powerful developmental and immunological 

model system which produces thousands of optically clear, orphan embryos that must contend 

with a dynamic environment. This work combines functional assays of cellular ABC-mediated 

efflux, immune activation under microbial infection, and CRISPR knock out of candidate ABCs to 

better understand the impacts of exposure to toxic chemicals on the developing immune 

system of a basal deuterostome.  
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Poster 22 | Polyaromatic hydrocarbons and their 
oxygenated metabolites target ion channels in 
zebrafish (Danio rerio) 
Joseph E. Porges* and Erika B. Holland 
California State University, Long Beach, Long Beach, CA. 
 
*undergraduate student presenter 
 
Polyaromatic hydrocarbons (PAHs) are a ubiquitous environmental pollutant composed of two 
or more fused benzene rings.  Several types of PAHs, especially three ring congeners, were 
recently shown to disrupt the movement of ions through voltage-gated ion channels.  Most of 
this previous research has focused on the effects of phenanthrene on K+ movement in fish 
tissue, where there is evidence that PAHs in environmental mixtures may also impact Ca2+ 
channels.  Disrupting voltage-gated ion channel activity in fish impairs cardiac function and 
causes malformed organs during embryonic development, reducing their overall fitness.  The 
current study addressed the ability of PAH parent compounds and oxygenated metabolites to 
alter voltage-gated L-type Calcium Channels (LTCC) and ryanodine-sensitive Ca2+ channels (RyR) 
using radioligand binding assays.  In addition to phenanthrene, additional parent compounds 
(fluoranthene, fluorene) and one oxygenated metabolite (phenanthrene-1,4-dione) reduced 
LTCC receptor activity (p < 0.05) in zebrafish skeletal muscle tissue by 87.5%, 91.8%, and 89.1%, 
respectively.  For the RyR channel, receptor activity in zebrafish tissue was altered (p < 0.05) in 
skeletal muscle tissue when exposed to four parent compounds and three oxygenated 
metabolites, in brain tissue when exposed to four oxygenated metabolites and two parent 
compounds, and in cardiac muscle tissue when exposed to two oxygenated metabolites.  The 
data indicate that additional parent PAHs (besides phenanthrene) and several oxygenated 
metabolites have the potential to severely inhibit receptor activity in zebrafish tissues.  This 
suggests that exposure to PAHs can alter embryonic fish development and drastically impact 
their fitness. 
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Poster 23 | Photobiological effects of multiple 
sunscreens on scleractinian coral, Acropora youngei 
Sarah L. Romero*, Kelly E. Govenar and Dimitri D. Deheyn 
Scripps Institution of Oceanography, La Jolla, CA. 
 
*undergraduate student presenter 
 
Coral reefs are home to a quarter of all marine species, provide physical protection to 
coastlines, and generate several billion dollars each year with tourism. Heavy tourism brings an 
increase in usage of personal care products, such as sunscreen, which often contaminates the 
ocean. We evaluated the severity of sunscreens to corals and how their extracts (109 to 1012 
dilutions) affect coral fluorescence ability, as a proxy of physiological health. Indeed, coral 
fluorescence originates from green fluorescent protein (GFP), an antioxidant, and photo-
protectant expressed by coral tissue to manage the photobiology of their symbiotic 
zooxanthellae. In this study, the coral, Acropora youngei, was exposed to three sunscreen 
brands (SB) at various dilutions under controlled experimental aquarium conditions over five-
weeks. SB #1 contained oxybenzone, homosalate, and octisalate as its active ingredients, SB #2 
titanium-dioxide and zinc-oxide, and SB #3, considered to be “reef-safe”-mainly zinc-oxide. The 
exposure consisted of short term (6 hrs/day) exposure to various SBs, during weekdays. GFP 
concentration was measured using fluorescence intensity as a proxy and imaged under a 
stereoscope for semi-quantitative analysis. Change in photobiology was measured by PSII 
spectrophotometric assessment using PAM for photosynthetic efficiency data of symbiotic 
zooxanthellae. Results showed bleaching and an overall decline in photosynthetic efficiency 
after adding sunscreen of all types; a dose-response overtime was different for each SB. 
Sunscreen is becoming a threat to the resilience of coral reefs to climate change and therefore 
necessary to understand how it affects the holobionts of corals. This study is the start of a 
broader research interest on providing safe guidelines for human exploration of nature with 
minimal impact for the organisms we observe to protect. 
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Poster 24 | Utilizing transcriptomics to evaluate 
environmental determinants of oyster health at an 
implanted bed in Newport Bay, CA 
Amanda S. Russell*; Christine R. Whitcraft and Erika B. Holland 
California State University, Long Beach, CA. 
 
*graduate student presenter  
 
Estuarine ecosystems have historically faced severe degradation, and traditional restoration 
techniques using man-made structures have been scrutinized for ecological damage. Living 
shorelines, using objects such as oyster beds, reduce shoreline erosion and are supplements to 
man-made structures while also restoring ecological communities. Living shorelines were 
established in Upper Newport Bay (UNB, CA.) in 2016 to restore native Olympia oysters, Ostrea 
lurida. One goal was to understand potentially important factors for optimal restoration 
conditions for O. lurida, including effects of plot design and sublethal concentrations of existing 
pollutants. Current methods to evaluate oyster health include recruitment and size; however, 
these metrics cannot anticipate sublethal stress effects prior to impacts on survival or fitness. 
Instead, high-throughput transcriptomic techniques are powerful tools for assessing organismal 
health. This study will use whole transcriptome analysis and modeling to examine oyster health. 
Specifically, it will describe differential gene expression observed between (Aim 1) oysters 
recruited to beds in the presence or absence of neighboring eelgrass and (Aim 2) oysters with 
varying organic or inorganic pollutant burdens. I have already sampled gill tissue from oysters 
recruited to UNB shorelines and oysters maintained under clean conditions for three months as 
contaminant free controls. I have also gained preliminary results on pollutant burdens that may 
be present in UNB oyster tissue. This research will provide deeper understanding into the 
dynamic relationship between estuaries such as UNB and pollutants, and their influence on O. 
lurida conservation. Additionally, it will help inform future restoration strategies and support 
genomic analysis as a formidable tool for evaluating the health status of wild populations. 
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Poster 25 | Regioselective effects of oxyPAHs on red 
blood cell concentrations in Japanese medaka 
embryos 
Philip Tanabe*, Constance Mitchell, Vanessa Cheng, David Volz and Daniel Schlenk 
University of California, Riverside, CA. 
 
*graduate student presenter 
 
Previous studies have demonstrated that exposure to oxygenated polyaromatic hydrocarbons 

(oxyPAHs) at critical developmental time points can impair red blood cell (RBC) concentrations 

in a regioselective manner, with 2-hydroxychrysene being more potent than 6-

hydroxychrysene. Japanese medaka embryos were exposed to 2 or 6-hydroxychrysene (10-

70µM) or 50µM phenanthrene (a positive control) from 2 hours post-fertilization (hpf) to 10 

days post-fertilization (dpf). Following exposure, RBC concentrations were quantified by 

staining fixed embryos with o-dianisidine (a hemoglobin-specific dye), imaging stained embryos 

using brightfield microscopy, and analyzing images within ImageJ. Exposure of embryos to 50 

and 60µM phenanthrene resulted in a significant decrease in hemoglobin concentrations 

compared to vehicle controls. Ongoing studies are comparing these results with oxy-PAHs. 

Future studies will evaluate the role of biotransformation in the regioselective toxicity of each 

metabolite. This research was made possible by a grant from The Gulf of Mexico Research 

Initiative. Grant No: SA-1520; Name: Relationship of Effects of Cardiac Outcomes in fish for 

Validation of Ecological Risk (RECOVER).  
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Poster 26 | Optimization and validation of 
respiratory burst and phagocytic cell activity assays 
in the fathead minnow, an emerging 
immunotoxicity model 
Leah M. Thornton Hampton1,2*, Barney J. Venables1 and Marlo K. Sellin Jeffries2 
1University of North Texas, Denton, TX 
2Texas Christian University, Fort Worth, TX. 
 
*graduate student presenter 
 
Respiratory burst (RB) and phagocytic cell activity (PCA) assays are utilized to evaluate the 
immunotoxic effects of environmental contaminants on cellular immune function in a variety of 
teleost species. Though several methods are available for assessing RB and PCA, plate-based 
assays may be preferred, as they do not require highly-specialized equipment. As such, the goal 
of this study was to adapt, optimize and validate a colorimetric plate-based RB assay and a 
fluorometric plate-based PCA assay for use in kidney cells from fathead minnows (Pimephales 
promelas), an emerging immunotoxicity model. To optimize the RB assay, the following 
experimental parameters were explored: stimulant (phorbol 12-myristate 13-acetate, PMA) 
concentration, incubation time, erythrocyte lysis and presence of superoxide dismutase (SOD). 
The performance of the RB assay was maximized when a PMA concentration of 0.5 µg/mL and 
an incubation time of one hour was used. Erythrocyte lysis and SOD did not enhance the 
performance of the RB assay. For PCA, incubation time and erythrocyte lysis were evaluated. 
The inclusion of multiple timepoints improved assay performance, and samples in which 
erythrocytes were lysed increased phagocytosis. It is recommended that measurements be 
made at multiple timepoints to evaluate PCA rate. Erythrocyte lysis will enhance PCA, but cell 
yield will be decreased and may cause other limitations. Overall, these results contribute to the 
standardization of cell-based assays for immunotoxicity assessments. 
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Poster 27 | Assessing effects of copper and zinc 
mixtures on larval development rates of the 
Mediterranean mussel (Mytilus galloprovincialis) 
E. Green1, R. Tolliver1, A. Cibor1 and J. Goyette2, 

1Enthalpy Analytical, San Diego, CA. 
2Enthalpy Analytical, Berkeley, CA. 
 

Commercial and recreational boat hull anti-fouling paints often contain a variety of different 

metals which can have detrimental effects on marine organisms in harbors and marinas. While 

copper is a common constituent in most anti-fouling paints, copper toxicity concerns have led 

to an increase in alternatives, including zinc-based products. Whole Effluent Toxicity (WET) 

testing has been part of the evaluation framework to determine water quality criteria for 

contaminants of concern such as metals. However, because marine organisms are likely to be 

exposed to multiple metals, particularly where anti-fouling paint in present, there has been 

increased interest in understanding the combination effects of metals. While there have been 

many previous studies examining the effects of copper on mussel development, fewer have 

focused on metal mixtures. Bivalves are of particular interest as they are a target species for 

anti-fouling paints as well as a common monitoring species for water quality evaluation in 

harbors and marinas. This study investigates the combined effects of copper and zinc on the 

embryo-larval development of the Mediterranean mussel (Mytilus galloprovincialis) using 

published EPA methods. Environmentally relevant levels were evaluated, with many of them 

representing measured concentrations in previously tested ambient samples. Observed 

responses for various ratios of combined copper and zinc exposures were evaluated against 

effect levels for individual metals. This study highlights the importance of considering effects of 

metals mixtures when determining site-specific criteria for individual water bodies.  
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Poster 28 | Adverse outcome pathway 
development for acetylcholinesterase inhibition in 
the AOP Wiki 
K. Conrow, Y. Garcia Martin, N. Garcia-Reyero and K.H. Watanabe 
Arizona State University, Tempe, AZ. 
 
Acetylcholine (ACh) is a diverse neurotransmitter that is involved in many processes from 
cognition to muscle activation. The enzyme acetylcholinesterase (AChE) hydrolyzes ACh in order 
to eliminate it from the body, and when AChE is inhibited ACh levels increase. An excess of ACh 
at cholinergic synapses overstimulates both muscarinic- and nicotinic- receptors. These 
receptors are found in most organs in the body, thus the effects of AChE inhibition can result in 
multiple adverse outcomes affecting a wide variety of functions. Moreover, a wide variety of 
chemicals including organophosphates, carbamates and some high nitrogen compounds can 
inhibit AChE. AChE inhibition has a large impact, but relatively little research has been focused 
on developing related adverse outcome pathways (AOPs) or a network for this molecular 
initiating event. This presentation focuses upon construction of an AOP for neurodegeneration 
due to AChE inhibition in the AOP Wiki. We performed a comprehensive literature review and 
are in the process of evaluating the weight-of-evidence for key events in the AOP. 
Approximately 200 papers were obtained containing data from a 12 species. Of these, roughly 
100 provide useful information for this particular AOP construction. These papers were 
classified according to the key events in the AOP they contain pertinent information for, as well 
as notes on off-target effects observed. This process helps to construct the entries for the AOP 
with the weight-of-evidence needed. 
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Poster 29 | Sensing the freely dissolved 
concentration of PCBs in San Diego Bay using low 
density polyethylene passive samplers 
Ellie.J. Wenger*, Keith Maruya, Steven M. Bay, W. Lao and Ashley N. Parks 
Southern California Coastal Water Research Project, Costa Mesa, CA. 
 
Predicting bioaccumulation of polychlorinated biphenyls (PCBs) in aquatic systems requires a 
fundamental understanding of their distribution in sediments and the water column. To 
validate a model describing PCB transport and bioaccumulation for San Diego Bay, low density 
polyethylene (LDPE) film-based passive samplers, capable of sensing freely dissolved PCBs (Cfree) 
at ultra-low levels, were deployed in bed sediments, above the sediment-water interface and in 
the water column at 10 locations in Spring of 2018. After a month-long exposure in situ, 
retrieved LDPE samplers were extracted with organic solvents and analyzed by GC-MS in 
electron and negative chemical ionization (EI and NCI) modes to determine Cfree for 43 
individual PCB congeners. Analysis of field and lab blanks revealed no presence of target PCBs, 
whereas the analysis of matrix spikes and a marine sediment reference material demonstrated 
quantitative recovery of target PCBs (70-110%). The difference in PCB results for samples 
analyzed in duplicate was < 25%. Sediment Cfree as the sum of target PCBs ranged from 154 to 
4670 pg/L, and were highest at Stations 1, 3 and 5, which also contained the highest bulk 
sediment concentrations (197 to 407 ng/g dw) measured in grab samples collected during the 
same time period. Mid-water column Cfree for Stations 1, 3 and 5 (250 ±8.7; 780±190, and 300 ± 
51 pg/L, n=3 respectively) were also highest among the 10 stations, in concordance with 
sediment Cfree. Measured Cfree for water overlying the sediment-water interface were 
intermediate in magnitude, indicating a clear gradient between sediment and the water 
column, and suggesting migration of PCBs out of the sediment into Bay water. Results from a 
second field deployment are pending, and data from both events will be used to populate the 
model and help relate the sediment and water column sources of PCBs to fish tissue 
concentrations. 
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Poster 30 | Impacts of environmentally relevant 
levels of microplastics on Daphnia magna 
Kara J. Wiggin* and Erika B. Holland 
California State University Long Beach, Long Beach, CA. 
 
*graduate student presenter 
 
Microplastics (MP;<5 mm) are found across the globe, however particularly high levels have 
been found in the urban rivers and harbor surrounding Long Beach, California. A large portion 
of the MP found in the environment are microfibers (MF), characterized by their high surface 
area to volume ratio. Due to their small size, MP and MF pose an increased ingestion risk to 
lower trophic level organisms such as invertebrate zooplankton. Previous studies show adverse 
effects to invertebrate zooplankton when exposed to MP and MF, however almost all studies 
utilize very high concentrations of MP, thus overestimating potential effects. Additionally, very 
few studies look at MF, despite their prevalence in the environment. This study exposed 
Daphnia magna to environmentally relevant levels of MP and MF for 21 days in order to 
determine effects on feeding rate and reproductive output. Daphnia reproduction was not 
impacted by exposure to the MP or MF concentrations used in this study. Daphnia feeding rate 
was not impacted by environmentally relevant concentrations of MP and MF but was impacted 
by a slightly higher concentration of 50 MP/ml. Most studies underestimate the presence of MP 
in the environment due to protocols that only sample larger sized MP. This underestimation, 
and the predicted increase in plastic production over the next few decades, may push 
environmental concentrations of MP into this harmful range. 
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Poster 31 | Impact of sunscreen products 
containing organic and inorganic UV filters on the 
luminous brittlestar Amphipholis squamata 
Sarah K. Wolfe* and Dimitri D. Deheyn 
Scripps Institution of Oceanography, La Jolla, CA. 
 
*undergraduate student presenter 
 
Anthropogenic activities have greatly affected marine life by changing the composition of the 
oceans. Along with increasing acidity and temperature due to climate change, a percentage of 
the sunscreen that beachgoers regularly wear washes off into the water and potentially affects 
sea life. Other studies have investigated the effects of the organic and inorganic UV filters 
present in sunscreen on alga, corals, and planktonic organisms, and have indicated that there 
are detrimental effects to exposure. To determine the neuro-toxicity of sunscreens and the UV 
filters contained within them, we used small bioluminescent brittlestars (Amphipholis 
squamata), an organism with a nervous system more similar to humans than any organisms 
studied so far. We used three parameters from the organism: its ability to produce 
spontaneous light (which should be low, as a sign of functional nervous system otherwise 
“leaking”), neurologically-excited light (using the neuro-mediator acetyl choline to activate 
neuro-pathways), and to produce to exhaustion the total possible amount of light chemically 
stimulated (control of maximum light possibly produced). These parameters were compared 
between brittlestars exposed in treatments with differing amounts of sunscreen and different 
sunscreen brands, with the goals to identify the possible effects of varying concentrations and 
the presence of organic UV filters against inorganic ones. The determination of the levels of 
toxicity of specific sunscreens and types of UV filters will allow us to better live in harmony with 
and protect aquatic life. 
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Poster 32 | Investigating organobisthiophosphates 
as cholinesterase inhibitors: Balancing application 
as potential therapeutics while minimizing 
pharmaceutical pollution 
Martin Yau*, Phil Ly, Kensaku Nakayama and Jason Schwans 
California State University, Long Beach, CA. 
 
*undergraduate student presenter 
 

Since the introduction of pharmaceutical drugs and the development of antibiotics in the past 

century, countless lives have been saved and the average life expectancy has steadily increased. 

Organophosphorus (OP) compounds have historically been used as insecticides and herbicides. 

More recently, specialized OP compounds are sought as cholinesterase inhibitors to treat 

skeletal muscle and autonomic disorders such as Parkinsonism and Alzheimer Disease (AD). 

Unfortunately, since excessive acetylcholinesterase (AChE) inhibition can be detrimental to 

organisms, inhibitors that are selective for butyrylcholinesterase (BChE) are favored. The BChE 

active site is preferred as it is larger compared to the AChE site and compounds bearing bulky 

alkyl groups are predicted to be selective for BChE. To test this hypothesis, we synthesized and 

biochemically evaluated a series of OP compounds containing alkyl substituents. A series of 

compounds with linkers from two to ten carbons were investigated. Inhibition was 

quantitatively evaluated using kinetics assays and monitoring reactions through UV-Vis 

spectroscopy to determine k values, the bimolecular rate constant of inhibition. A higher value 

indicates a more potent inhibitor. Our initial results suggest all compounds inhibit BChE with 

the ethyl linker as the most effective inhibitor. However, the ethyl compound also showed 

weak AChE inhibition compared to essentially no observed AChE inhibition for the other 

compounds. These results highlight the challenge of developing potent and selective 

compounds to identify effective inhibitors with the least potential environmental impact.  
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SoCal SETAC wishes to thank the following generous supporters: 

 UCSD Scripps Institution of Oceanography for venue support; & 

 Sustaining Members - Enthalpy Analytical, Pacific EcoRisk, and Physis 

Environmental Laboratories 

 

We thank you and all of our sponsors for their generous support.  Please 

review their advertisements on the following pages. 
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 Aquatic Toxicity Testing & Consulting 
 Stormwater, NPDES Permit Compliance & Regulatory 

Support 
 Toxicity Identification/Reduction Workplans 
 Site-specific Sediment & Water Quality Criteria 
 Sediment, Soil, Chemical & Product Testing 
 State-of-the-art 17,000 sq. ft. NELAP/ELAP accredited 

toxicology laboratory open 7 days a week, 365 days a year 
 

Helping Our Partners Navigate Regulatory Waters 

 

4340 Vandever Avenue, San Diego, CA 92120  (858) 587-7333 
www.enthalpy.com  
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