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Executive Summary 
The Fourth National Protected Species Assessment Workshop, hosted virtually by the 
NOAA Fisheries Office of Science and Technology from August to September 2025, achieved 
its core goals of advancing protected species assessment science, fostering collaboration, 
and cultivating a community of practice to ensure that management decisions for species 
recovery are based on the best scientific information. The main themes of the workshop 
centered on the ongoing achievements of the National Protected Species Toolbox Initiative, 
the application of advanced technologies and methods (including genomic toolkits and 
spatiotemporal models) in assessments, addressing protected species bycatch, integrating 
data for abundance and distribution modeling, and detecting population structure or range 
shifts. Highlights of the workshop included how the use of advanced technology and 
methods is essential to protected species science as it drives innovation and supports the 
reliability and transparency of assessments. Three training sessions were also offered: 
Making Data Management Accessible, Reproducible Science Using Quarto, and Developing 
Reproducible Stock Assessment Reports Using Quarto and GitHub. A total of 328 people 
registered for the presentation sessions and 51 people registered for the training sessions. 
Protected species science is vital to the NOAA Fisheries mission because the conservation 
and recovery of species under the Marine Mammal Protection Act and the Endangered 
Species Act fundamentally depend on the robust and current scientific information 
deliberated at these workshops. 
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Introduction 
The Protected Species Assessment Workshops (PSAWs) are integral to NOAA Fisheries' 
fulfillment of federal protected species mandates, including those stipulated by the Marine 
Mammal Protection Act (MMPA) and the Endangered Species Act (ESA). PSAWs advance 
assessment science for protected species, foster cohesion and collaboration across regions 
and science centers, and cultivate a national forum for technical discussions, directly 
informing critical management decisions for the conservation and recovery of protected 
species.   

PSAWs, sponsored by NOAA Fisheries Office of Science and Technology (OST), are 
organized by an OST-led national steering committee consisting of members from NOAA 
Fisheries Office of Protected Resources (OPR), science centers (SCs), and regional offices2. 
Although the steering committee selects the specific topics of each workshop, PSAWs 
primarily focus on technological advancements, data modernization, collaboration, and 
skill enhancement. For example, the inaugural PSAW in 2017 concentrated on two 
fundamental themes: the utilization of novel methods for assessing population abundance 
and trends and innovative approaches for addressing poor data quality in protected 
species bycatch estimation. Subsequent workshops, including the Fourth National PSAW 
(PSAW IV), have included topics such as advanced sampling technologies (e.g., ‘omics, 
acoustics, etc.), abundance and distribution modeling, data integration, bycatch reduction, 
and baseline population monitoring.  

Beyond the core conference proceedings, a major emphasis has been placed on the 
importance of training sessions. These sessions are a vital component of the capacity 
building efforts of OST and the PSAWs. By incorporating training sessions, the PSAWs help 
address the need to ensure that the scientific community not only learns about the cutting-
edge methods discussed in presentations but also gains the necessary practical and 
technical skills to advance protected species science in their region. This commitment to 
training successfully bridges the gap between theoretical research and practical 
application, ensuring that the innovations discussed lead directly to tangible improvements 
in protected species assessment, management, and conservation efforts across NOAA 
Fisheries. Proceedings from past PSAWs are available online (PSAWI, PSAWII, PSAWIII). 

PSAW IV provided a unique online platform to highlight regional research activities and 
advances in methodology, technology, and analytical approaches to a national audience.   
Although PSAWs are primarily in-person workshops, PSAW IV was completely virtual, 
allowing for broader participation from NOAA Fisheries staff, affiliates, and partners. Over 
50 abstract submissions were received, with 323 people (292 agency personnel and 
affiliates and 31 external collaborators) registering for one or more sessions. 

 

https://spo.nmfs.noaa.gov/sites/default/files/TMSPO172.pdf
https://spo.nmfs.noaa.gov/sites/default/files/TMSPO198_0.pdf
https://spo.nmfs.noaa.gov/sites/default/files/NOAA-PSAW3-TM-256_0.pdf
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The five main presentation sessions at PSAW IV included:  

1) Welcome To PSAW IV and a Special Session on the National Protected Species Toolbox 
(NPST) Initiative 

2) Advanced Technologies and Platforms in Protected Species Assessments, Conservation, 
and Management, Parts 1 and 2 

3) Protected Species Bycatch 

4) Abundance and Distribution Modeling and Data Integration 

5) Detecting and Monitoring Range and/or Population Shifts 

PSAW IV also included three training sessions focused on reproducible and open science 
with the goal of sharing the updated skills and knowledge needed for effective protected 
species science. Fifty-one people (49 agency personnel and affiliates and 2 external 
collaborators) registered for one or more training sessions. 

The three sessions were: 

1) Making Data Management Accessible 

2) Reproducible Science Using Quarto 

3) Developing Reproducible Stock Assessment Reports (SARs) Using Quarto and GitHub 

The main sessions and training sessions were offered on Tuesdays and Thursdays from 
August 14 through September 16, 2025. Main sessions consisted of presentations and 
discussions, while training sessions consisted of instruction, group break-out sessions, and 
practical application. See each session description below for additional details. 
Presentations were either short format (4–5 minutes) or long format (12–15 minutes). All 
participants preregistered for all sessions to receive virtual platform (Google Meet) login 
information. Session registration closed 48 hours prior to each session. Information on 
PSAW IV was shared via email and also via the NOAA Fisheries PSAW IV website. In 
addition, most sessions were recorded and posted to a NOAA Fisheries PSAW IV internal 
site for viewing at a later date. 
 
 
 

https://www.fisheries.noaa.gov/event/protected-species-assessment-workshop-psaw-iv
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Sessions 
Session 1: Welcome Remarks and Special Session on the National Protected Species 
Toolbox (NPST) Initiative 

Date and Time: August 14, 2025 | 2:00 p.m.–4:00 p.m. EST 

Co-Chairs: Erin McMichael (ECS Federal in support of OST) and Kathryn Doering (OST) 

Session Summary 

The overall purpose of this special session was to formally open PSAW IV and highlight the 
significant achievements and ongoing work supported by the NPST. Opening remarks 
highlighted the focus of PSAW IV as well as the general priorities of NOAA Fisheries OST 
and its contributions to protected species science. OST supports protected species science 
by leading the allocation of discretionary national science funding, fostering scientific 
collaboration, coordinating skill development, and driving strategic research investment 
such as the NPST. The special session focused on the NPST, which has supported 39 
collaborative projects. Products from the projects include over 50 scientific publications, 
numerous publicly accessible tools such as R packages, and graphical user interfaces 
housed within the NOAA Fisheries Integrated Toolbox (FIT).  

The presentations for the 10 sessions showcased a variety of NPST-supported projects, 
demonstrating the breadth of the NPST. These projects included the development of open 
science tools for reproducible research, such as the R package “LtabundR” for cetacean 
abundance estimation and an RShiny application for viewing at-sea marine mammal 
distributions. Other projects focused on improving stock assessment accuracy through 
genomic toolkits for bottlenose dolphin stock assignment, multi-species genetic panels for 
marine mammals, advanced density surface modeling (DSM) for cetaceans in the Pacific 
Islands, and integrated spatiotemporal species distribution models for sea turtles. A 
salmonid project focused on centralizing stressor–response data to improve life cycle 
modeling efficiency was also presented. 

A major theme evident across multiple projects is the commitment to open and 
reproducible science. Many projects specifically emphasized transitioning existing code 
into open-source formats (e.g., R packages available on GitHub) and developing open-
access workflows. These practices increase transparency, allow for adaptation by other 
regions, and support the reliability of stock assessments. For future areas of focus and 
management needs, attendees were explicitly encouraged to consider opportunities for 
collaboration, how their work addresses current and emerging threats, and what is 
specifically needed to translate their scientific findings into actionable management 
decisions.  

 

https://www.fisheries.noaa.gov/national/population-assessments/national-protected-species-toolbox-initiative
https://www.fisheries.noaa.gov/resource/tool-app/noaa-fisheries-integrated-toolbox
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Welcome/Opening Remarks 
Patrick Lynch, Director, Assessment and Monitoring Division, OST 

The presentation “Welcome to PSAW IV” introduced PSAW IV supported by OST, outlining 
the workshop’s themes and goals for collaboration, while detailing OST’s general functions, 
areas of assistance, and protected species portfolio. 

OST supports the PSAWs with the goal of sharing the latest advances, challenges, and 
solutions in protected species science, while also fostering networking and collaboration. 
PSAW IV received more than 50 abstract submissions, which showcase cutting-edge 
protected species science conducted by NOAA Fisheries and its partners. The mission of 
conservation and recovery depends on management that is based on the best available 
scientific information, making this a critical time to reflect on accomplishments. PSAW IV’s 
main themes include highlights from the NPST, advanced sampling technologies and 
methods, bycatch, abundance and distribution modelling/data integration, and range shifts.  

Attendees were encouraged to consider a few points during each presentation/project: 

• Opportunities for collaboration 

• How the work addresses current and emerging threats to protected species 

• What is needed for the work to inform management decisions 

• Whether OST can assist with the work 

Generally, OST’s functions include leading the allocation of discretionary national science 
funding, which covers new program development such as the National Survey Program. 
OST also coordinates skill development, technology implementation, and regional 
advancements. Furthermore, OST collaborates on moving research to operations and data 
modernization. Lastly, OST advocates for program creation, budget increases, and technical 
needs, including skill development related to tools like GitHub and the cloud. 

Additionally, OST’s general functions include leading the allocation of discretionary 
national science funding, coordinating skill development and regional advancements, 
collaborating on research to operations and data modernization, and advocating for 
program creation, budget increases, and technical needs. 

Attendees of PSAW IV were also encouraged to consider whether OST can help with their 
work. OST can provide assistance in several key areas including: 

• National Representation: OST is involved with groups and strategies like the Protected 
Resources Board, Science Board, North Atlantic Right Whale Steering Committee, 
NOAA-UxS, Changing Ecosystems and Fisheries Initiative (CEFI) National Ecosystem 
Assessment Program, National Observer Program Advisory Team (NOPAT), Electronic 
Technology Working Group (ETWG), and Ocean Noise Strategy. 

• Science Integrity: OST is involved with MMPA Scientific Review Groups (SRGs), Centers 
for Independent Experts (CIE), and Sea Turtle Research Standard Methods. 

https://www.fisheries.noaa.gov/national/population-assessments/national-protected-species-toolbox-initiative
https://www.fisheries.noaa.gov/national/ecosystems/changing-ecosystems-and-fisheries-initiative
https://www.fisheries.noaa.gov/national/fisheries-observers/national-observer-program-advisory-team-and-safety-advisory-committee#:%7E:text=The%20team%20meets%20twice%20a,National%20Observer%20Program%20Advisory%20Team
https://oceannoise.noaa.gov/
https://www.fisheries.noaa.gov/national/marine-mammal-protection/scientific-review-groups
https://www.st.nmfs.noaa.gov/science-quality-assurance/cie-peer-reviews/index
https://spo.nmfs.noaa.gov/sites/default/files/NMFS-TM-F-SPO-262.pdf
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• Capacity Building: OST can provide access to tools and training, including GitHub 
gov/Enterprise, Posit Connect, and Openscapes. 

OST’s protected species portfolio includes coordination activities like the Biennial PSAWs, 
SRG meetings, and national symposia/seminars work on On-demand/ropeless fishing, 
NOAA Fisheries’ Institutional Animal Care and Use Committees (IACUCs), and 
Environmental (Regulatory) Compliance for fisheries-independent and ecosystem surveys. 
Advancement efforts include strategic research investments, the FIT and the NPST, Sea 
Turtle Internal Funding Allocation (STIFA), Climate Vulnerability Assessments (CVAs), and 
the Ocean Noise Network. Finally, OST is involved in App Development, creating tools such 
as the Fisheries Independent Survey System (FINSS), Protected Species module in the 
Species Information System (PSIS), Protected Species Incidental Take database (PSIT), and 
Fisheries One Stop Shop (FOSS), and the National Bycatch Report (NBR). OST has 
supported the biannual PSAWs for about eight years as a critical function for the protected 
species science community, fostering networking and collaboration and showcasing the 
science done by NOAA Fisheries and its partners to support conservation and recovery.  

Welcome Remarks ultimately underscored the critical role of OST in leading strategic 
research investments, coordinating skill development, and advocating for resources to 
ensure that NOAA Fisheries’ mission of protected species conservation and recovery is 
grounded in the best available scientific information. 

Session Talks | Abstracts 

1. Overview of the National Protected Species Toolbox Initiative (NPST), 2013 

Erin McMichael1 and Kathryn Doering2 

1ECS Federal in support of OST, 2NOAA Fisheries OST 

The NOAA Fisheries NPST supports efforts to create and disseminate innovative analytical 
products and applications to improve protected species assessments in support of dynamic 
management and species recovery. Since its inception in 2013, NPST has enhanced 
partnerships and coordination among science and management officials by jointly 
identifying regional and national research priorities, fostered scientific innovation and 
excellence through supporting 39 collaborative and interdisciplinary projects, and led to 
over 50 scientific publications. We will provide an overview of NPST activities from 2013 to 
2025 and highlight some of the novel tools created to advance protected salmon, marine 
mammals, and sea turtle assessment capabilities. We will also highlight how to access 
publicly available software in the protected species “drawer” of the NOAA FIT. The NPST 
continues to drive innovation in protected species assessments today, supporting eight 
active projects across all NOAA Fisheries science centers. 

2. Development and demonstration of an interactive Shiny App for at-sea 
distributions and densities of marine mammals 

Stacie Koslovsky1, Paul Conn1, and Christine Kwon2 

1NOAA Fisheries AFSC, 2University of Chicago 

 

https://nmfs-openscapes.github.io/about-nmfs-openscapes.html
https://www.fisheries.noaa.gov/national/marine-mammal-protection/scientific-review-groups
https://www.fisheries.noaa.gov/resource/tool-app/noaa-fisheries-integrated-toolbox
https://www.fisheries.noaa.gov/national/population-assessments/national-protected-species-toolbox-initiative
https://www.fisheries.noaa.gov/national/population-assessments/sea-turtle-assessment-research-projects
https://www.fisheries.noaa.gov/national/climate/climate-vulnerability-assessments
https://www.pmel.noaa.gov/acoustics/noaanps-ocean-noise-reference-station-network
https://www.fisheries.noaa.gov/resource/tool-app/fishery-independent-survey-system
https://apps-st.fisheries.noaa.gov/psis/#no-back-button
https://apps-st.fisheries.noaa.gov/finss/psit/psitMain.jsp
https://www.fisheries.noaa.gov/foss/f?p=215:200::::::
https://www.fisheries.noaa.gov/resource/document/national-bycatch-report
https://www.fisheries.noaa.gov/national/population-assessments/national-protected-species-toolbox-initiative
https://www.fisheries.noaa.gov/resource/tool-app/noaa-fisheries-integrated-toolbox
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Understanding spatial and temporal variation in marine mammal densities is a high 
priority for NOAA Fisheries, as this information can be used for marine spatial planning 
and to mitigate anthropogenic impacts on protected species. This information is 
challenging to provide, especially for Arctic marine mammals, as surveys are often timed to 
occur during spring or summer months when animals are the most accessible (and often on 
land in the case of many pinniped species). There is, however, a large amount of data that 
may be leveraged to provide more refined estimates of seasonal densities, including 
scientific surveys, satellite telemetry, acoustic detections, Alaska Native subsistence 
harvests, and platform-of-opportunity (POP) observations. The ability to combine and 
share these datasets as one analytical product will shrink spatial–temporal data gaps and 
provide managers with a product that represents the best scientific information available. 
To make these combined data products publicly available, we have developed an 
interactive web-based portal using R and Shiny to provide at-sea distributions of marine 
mammals. In this application, the user has the opportunity to select species, to perform 
small-area abundance and variance calculations on a user-defined area, and to export 
results. This application and the data products shared within it are a leap forward for 
making information more readily available, and we look forward to sharing a brief 
demonstration of the application at work. 

3. Advancing density surface model tools for cetacean management in the Pacific 
Islands 

Devin Johnson1, Janelle Badger1, Amanda Bradford1, Jennifer McCullough1, Erin Oleson1, 
Yvonne Barkley2, and Elizabeth Baker3  
1NOAA Fisheries PIFSC, 2UH CIMAS at NOAA Fisheries PIFSC, 3Cascadia Scientific Services, LLC 

Spatially explicit density surface models (DSMs) for cetaceans have become a powerful 
assessment and management tool enabling the examination of animal distribution and 
density at various scales within the modeled area. The objective of the PIFSC Cetacean 
Research Program’s (CRP) NPST Initiative project is to update the central Pacific and 
Hawaiʻi DSM framework and produce a new density model for pelagic false killer whales 
and other species using data from the 2023 Hawaiian Islands Cetacean and Ecosystem 
Assessment Survey (HICEAS) survey. The project is using open science practices to 
accomplish three main objectives: (1) reformulation of the current central Pacific/Hawaiʻi 
DSM structure in R using upgraded spatial functionality and new modeled oceanographic 
products, (2) integration of new spatially explicit methods for propagating the uncertainty 
of detection parameters and environmental variability into stock assessments, and (3) 
exploration and integration of new model validation approaches, especially for data-limited 
species. While the objectives of the CRP Toolbox project are to provide stock assessments 
for pelagic false killer whales in the central Pacific region, the overall goal is to provide a 
current, open access workflow for density surface modeling of distance sampling-based 
survey data that any region in NMFS can use for reproducible cetacean stock assessments.  
We will provide a discussion of the workflow, products, and current status of the project.  
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4. Understanding sea turtle distributions across the Northwest Atlantic using 
integrated spatiotemporal species distribution models 

Mitchell Rider1, Larisa Avens2, and Chris Sasso2 

1UM CIMAS at NOAA Fisheries SEFSC, 2NOAA Fisheries SEFSC 

Sea turtles face a myriad of threats as they migrate between nesting beaches and foraging 
areas. These threats are prevalent in the Northwest Atlantic where offshore energy 
development and pelagic longline fisheries are well established. As we begin to evaluate 
the direct impacts of such development on sea turtles, it is critical that we first understand 
their distributions throughout the region so that we can better focus our efforts on 
mitigating potential interactions with human activity. Species distribution models are a 
widely used method for classifying and interpreting such information, and in the last few 
years, they have further developed to not only integrate different sources of observation 
data but also become spatially and temporally explicit. As part of the NPST, we are 
developing integrated spatiotemporal distribution models for several sea turtle species in 
the Northwest Atlantic region using both fisheries observer and satellite telemetry data. 
Here, we present a case study using both observer and satellite telemetry data from 
leatherback sea turtles caught and tracked along the east coast of the United States. The 
overall goal of this project is to develop an RShiny tool where managers will be able to view 
estimated daily distributions and assess potential overlap with fisheries and offshore 
energy development.  

5. Harnessing the power of photo-ID data for apportionment to migratory whale 
herds 

K. Alexandra Curtis1, John Calambokidis2, Katherina Audley3,4, Elizabeth Becker5,6, Lars 
Bejder7, Nancy Black8,9, James Carretta1, Paula Cabanilles10,11, Melvin Castaneda11, Ted 
Cheeseman12,13, Jens Currie14, Enrique de Luna3, Joëlle De Weerdt15,16, Nicole Doe17, Thomas 
Doniol-Valcroze18, Kiirsten Flynn2, Karin Forney1, Astrid Frisch-Jordán19, Shauna Fry20, 
Christine Gabriele21,22, Brian Gisborne23,18, Jessica Huggins2, Edward Lyman24, Pamela 
Martínez-Loustalot10, Christie McMillan18, Adam Pack25,26, Ester Quintana-Rizzo27, Nicola 
Ransome28, Tasli Shaw29, Andy Szabo30, Leigh Torres31, Jorge Urbán R.10, Martin van 
Aswegen7, Janie Wray32, and Jeffrey Moore1  

¹NOAA Fisheries SWFSC, ²Cascadia Research Collective, ³Whales of Guerrero, ⁴Noyo Center for 
Marine Science, ⁵Ocean Associates at NOAA Fisheries SWFSC, ⁶ManTech International 
Corporation, ⁷University of Hawaiʻi at Mānoa, ⁸Monterey Bay Whale Watch, ⁹California Killer 
Whale Project, ¹⁰Universidad Autónoma de Baja California Sur, ¹¹Proyecto Megaptera El 
Salvador, ¹²Southern Cross University, ¹³Happywhale,¹⁴Pacific Whale Foundation,¹⁵Vrije 
Universiteit Brussel,¹⁶Association ELI-S,¹⁷Marine Education and Research Society, ¹⁸Fisheries 
and Oceans Canada,¹⁹Ecología y Conservación de Ballenas, ²⁰NOAA Channel Islands National 
Marine Sanctuary, ²¹Hawaiʻi Marine Mammal Consortium, ²²Glacier Bay National Park, 
²³Juan de Fuca Express, ²⁴NOAA Hawaiian Islands Humpback Whale National Marine 
Sanctuary, ²⁵University of Hawaiʻi, ²⁶The Dolphin Institute, ²⁷Berklee College, ²⁸Murdoch 
University, ²⁹Humpback Whales of the Salish Sea, ³⁰Alaska Whale Foundation,³¹Oregon State 
University, ³²North Coast Cetacean Society 
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In the North Pacific, humpback whales (Megaptera novaeangliae) from individual low-
latitude winter reproductive areas migrate to multiple higher-latitude feeding areas and 
vice versa. Mixed stock analysis would typically provide a means to estimate relative 
contributions to feeding areas from different wintering areas for assessment and 
management of anthropogenic impacts. However, the assumption of well-mixed source 
populations is violated in North Pacific humpback whales because “migratory herds” that 
share the same wintering and feeding areas form demographically independent units. The 
problem is further complicated by misclassification of animals from one wintering area, 
Central America (including southern Mexico), as belonging to another along their 
migratory route, off central and northern Mexico. We developed an approach that leverages 
photo-identification data to estimate relative contributions at the migratory herd level to 
spatial strata in feeding areas, while accounting for unidirectional misclassification among 
wintering areas. We applied this model to characterize proportions of humpback whale 
stocks along the U.S. West Coast with subregional resolution for the period from 2019 
through 2024. The results agree with previous knowledge of stock abundance and patterns 
with latitude, while providing updated estimates of stock proportions with improved 
precision and accuracy. These results can be combined with species distribution models for 
the U.S. West Coast to provide abundance-weighted mean stock proportions for custom 
latitude ranges such as management jurisdictions (implemented in an R package) and to 
show stock-specific spatial distributions in the region in support of risk assessment and 
conservation planning. 

6. Developing multi-species nuclear genetic panels for marine mammals of high
conservation and management concern

Keith Hernandez1, Eric Archer1, Aimée Lang1, Erin Oleson2 , Michael Cameron3, Patricia Rosel4 , 
and Nicole Vollmer5

1NOAA Fisheries SWFSC, 2NOAA Fisheries PIFSC, 3NOAA Fisheries AFSC MML, 4NOAA Fisheries 
SEFSC, 5UM CIMAS at NOAA Fisheries SEFSC 

Genetic assays are invaluable for many aspects of protected species assessment, including 
delineating management units, assigning mortalities to management units, and estimating 
abundance through Close-Kin Mark–Recapture. Developing single species genetic assays 
can be a costly and time-consuming process and can hamper reproducibility when done in 
isolation from other researchers. The Genotyping-in-Thousands by sequencing (GT-seq) 
technique is a cost effective, highly reproducible approach by which a panel of hundreds of 
markers can be genotyped simultaneously for hundreds to thousands of individuals in a 
single sequencing run. However, this approach has largely been restricted to a single 
species or closely related members of the same genus, necessitating costly and time-
consuming panel development each time it is applied to a new species. To reduce these 
per-project costs, we are developing multi-species GT-seq panels that work across groups 
of marine mammal species that are of the highest management concern. Here, we present 
our progress in developing a GT-seq panel for “blackfish,” a group of large delphinid 
species that primarily reside in tropical and subtropical waters and are heavily impacted 
by interactions with commercial fisheries. We also present a GitHub repository that will 
archive our analytical pipeline and can be adapted by other researchers interested in 
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developing multi-species GT-seq panels for taxa of interest. 

7. Toward improved bycatch estimation for bottlenose dolphins: Development of a 
genomic toolkit for stock assignment 

Nicole Vollmer1, Jamie Atkins2, Reid Brennan3, Karen Martien4, Jessica Powel5, Patricia Rosel3, 
and Lynsey Wilcox Talbot3 

1UM CIMAS at NOAA Fisheries SEFSC, 2University of Massachusetts, 3NOAA Fisheries SEFSC, 
4NOAA Fisheries SWFSC, 5NOAA Fisheries SERO 

Tamanend’s bottlenose dolphins (Tursiops erebennus) in the western North Atlantic (wNA) 
exhibit complex population structure with multiple small, estuarine populations showing 
strong site fidelity and limited movements adjacent to larger, coastal populations, some of 
which make seasonal migratory movements. In particular, the stocks inhabiting waters off 
North Carolina to New York experience the highest levels of human-caused mortality and 
serious injury (HCMSI) compared to those of other bottlenose dolphin stocks in the wNA. 
The stocks of particular concern are the Northern Migratory Coastal, Southern Migratory 
Coastal, Northern North Carolina Estuarine System, and Southern North Carolina Estuarine 
System stocks. The high level of HCMSI raises concern for population sustainability, which, 
for some of these stocks, exceeded potential biological removal levels, triggering regulatory 
requirements under the U.S. MMPA. Furthermore, since these stocks overlap in space and 
time, the National Marine Fisheries Service cannot accurately assign most HCMSI to a single 
stock based on location. To overcome this problem, we use an existing dataset of over 
6,000 genome-wide single nucleotide polymorphism markers to develop a genomic assay 
to assign individual dolphins to stock. Adding the assignment assay to existing genetic 
methods to determine sex and mitochondrial DNA type will produce a toolkit to make rapid 
and accurate stock assignments and support bycatch analysis and Marine Mammal Take 
Reduction Team discussions. Furthermore, the toolkit could be a model for addressing 
similar stock assignment needs for other marine mammal stocks. 

8. Modeling population-level impacts of Pacific longline fisheries bycatch on 
endangered leatherbacks and loggerheads 

Zachary Siders1, Summer Martin2, Robert Ahrens2, and T. Todd Jones2 

1University of Florida, 2NOAA Fisheries PIFSC 

Protected species bycatch estimation informs many aspects of protected species 
management but is frequently used for determining anticipated take levels. The anticipated 
take helps to determine, in tandem with the population trend, if fisheries are causing 
jeopardy to a protected species. As part of a larger population viability analysis (PVA) for 
North Pacific loggerheads and West Pacific leatherbacks, we developed a multivariate 
model for determining size–mortality relationships to convert anticipated take levels to 
adult nester equivalents. This model integrates Ryder memo mortality assignments with 
Pacific Islands Region Observer Program observer-made length measurements of turtle 
bycatch. In the Hawaiʻi shallow-set longline, we found a significant cohort effect on North 
Pacific loggerhead size, in which years with higher bycatch also had smaller turtles. There 
was also a weak, positive correlation between size and post-release mortality rates, 
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meaning that larger loggerheads were more likely to die as a result of the interaction. No 
cohort effects or significant correlations were found for leatherbacks. The immediate 
consequence of this model is a more nuanced, fishery-informed view of how bycatch 
magnitude, size, and post-release mortality synergize to result in variable historic fishery 
impacts. In our PVA, we used this model to assign paired size and post-release mortalities 
to random draws of anticipated take. After adjusting for sex ratios, we were able to use the 
assigned sizes to characterize the age, maturity, and time to first nesting for each 
individual. Together, this generated an adult nester equivalency of each anticipated fishery 
take and facilitated the determination of population-level impacts using a common 
currency.  

9. Estimating cetacean abundance from line-transect surveys in the Pacific using 
an open science approach 

Amanda Bradford1, Eric Keen2,3, Jay Barlow4,5, Karin Forney4, Jeff Moore4, and Erin Oleson1 
1NOAA Fisheries PIFSC, 2Azura Consulting, 3The University of the South, 4NOAA Fisheries 
SWFSC, 5Barlow Acoustic Gadgets, Analysis and Design 

NOAA Fisheries Science Centers rely heavily on ship-based line-transect surveys to 
estimate the abundance of cetacean populations across broad geographic regions. 
Scientists at PIFSC and SWFSC share a common analysis approach for deriving design-
based abundance estimates from these surveys. The current estimation procedure was 
established by SWFSC and refined by PIFSC and SWFSC analysts over many years and was 
not in a well-integrated form to be readily understood or used by others. With support 
from the NPST Initiative, this project transitioned the existing code for design-based line-
transect abundance estimation for cetaceans in the Pacific into an open science format. 
Specifically, we developed an R package called “LTabundR” to estimate cetacean abundance 
using two established approaches: (1) a group-based application for most species where 
the estimator accounts for the effect of multiple covariates on the detection function and 
(2) a subgroup-based application for false killer whales where the estimator allows for the 
separate estimation of each parameter. The core components of the package cover data 
processing, evaluation, and analysis. Performance of the package was evaluated through 
rigorous validation using existing datasets and published estimates. An online vignette was 
developed to support the use of the package through the documentation of its functionality 
and the incorporation of case studies. This tool will greatly increase the efficiency and 
transparency of cetacean abundance estimation in the Pacific; enable the reproducibility of 
resulting estimates by collaborators and other interested parties; and allow for other 
analysts to adapt the analysis approaches to their survey platforms and regions. 

10. Salmonid Stressor Response electronic library 

Jeff Jorgensen1, Paxton Calhoun2, Aimee Fullerton1, and Morgan Bond1 

1NOAA Fisheries NWFSC, 2Saltwater, Inc. at NOAA Fisheries NWFSC 

The Salmonid Stressor Response electronic library (e-library) is a centralized resource 
designed to improve transparency and efficiency in salmonid life cycle modeling. Originally 
developed by Canadian partners, the e-library has been taken over and expanded by 
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NOAA’s Northwest Fisheries Science Center. This centralized, electronic repository is 
designed to provide researchers, modelers, and resource managers with access to 
quantitative stressor–response relationships across different species, life stages, and 
environmental factors. The e-library aims to bridge the gap between research and 
application by providing easily accessible, curated data for researchers and modelers. A 
collaborative team, including data science students, is focused on maximizing the usability 
of the platform and ensuring that researchers can efficiently incorporate its content into 
life cycle models. This presentation will provide an overview of the e-library’s objectives, 
its development process, and its potential applications for salmonid recovery and 
ecosystem-based management. By centralizing stressor–response data, the e-library will 
empower researchers to make data-driven decisions that support salmonid conservation 
across diverse systems. 

Session 2: Advanced Technology and Platforms in Assessments, Conservation, and 
Management, Parts 1 and 2 

Dates and Times: Part 1 | August 21, 2025 | 2:00 p.m.–4:00 p.m. EST 
Part 2 | September 11, 2025 | 2:00 p.m.–4:30 p.m. EST 

Co-Chairs: Héloïse Frouin-Mouy (SEFSC) and Tara Trinko-Lake (NEFSC) 

Session Summary 

The “Advanced Technology and Platforms in Protected Species Assessments, Conservation, 
and Management” sessions (Parts 1 and 2) highlighted the rapidly expanding role of 
emerging and advanced technologies in supporting the research, assessment, and 
management of protected species. Conservation scientists and resource managers require 
the most up-to-date data—such as presence/absence, abundance, distribution, behavior, 
and health metrics—to make informed decisions, leading NOAA Fisheries and its partners 
to leverage innovative technologies to enhance the speed and efficiency of data collection 
and analysis.  

Across Parts 1 and 2, presentations showcased advances in aerial, acoustic, satellite-based, 
molecular, and analytical technologies, as well as integrated platforms that combine 
multiple data streams to enhance protected species assessments and conservation. Several 
projects focused on leveraging new data collection and analysis tools, such as the 
Geospatial Artificial Intelligence for Animals (GAIA) initiative, which is developing a cloud-
based system that uses very high-resolution satellite imagery and machine learning for 
marine mammal detection, with an initial focus on North Atlantic right whales. In the realm 
of broad-scale monitoring, another study investigated nearly two decades of Passive 
Acoustic Monitoring (PAM) data from the western North Atlantic to analyze trends in 
baleen whale acoustic detections in relation to oceanographic variables. Other research 
highlights applying a mix of traditional and emerging technologies to address specific, high-
priority conservation needs. For the successful recovery of the eastern North Pacific green 
sea turtle population, one study integrates tools like uncrewed aerial systems surveys, 
underwater turtle-borne video cameras, and machine-learning powered photo-
identification with community sightings to better understand the species’ distribution, 
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health, and behavior. Another study utilizes innovative approaches to predator–prey 
management by evaluating a stationary Passive Integrated Transponder (PIT) tag detection 
system in the Columbia River to identify and quantify pinniped predation on salmon and 
steelhead by detecting tags from ingested fish. Additionally, molecular advances are 
explored to address the impact of a warming climate on sea turtle sex ratios through the 
development of a novel epigenetic tool for nonlethal sexing, which is crucial for large-scale 
sex ratio assessments. Collectively, these research projects highlight the increasing reliance 
on scalable, remote-sensing, and large-scale data analysis techniques to supplement 
traditional field methods in ecological research, ultimately supporting NOAA Fisheries’ 
conservation and management objectives. 

Part 1: Session Talks | Abstracts 

1. New advances in large whale satellite transmitters 

Alexandre Zerbini 

CICOES, University of Washington and NMFS AFSC MML 

Satellite tracking has become a powerful tool to track wildlife and understand habitat use 
and overlap with human activities. Because telemetry methods can provide detailed, near 
real-time information on animal location in multiple dimensions, it is a key method to 
improve management. Long-term satellite tracking devices for large cetaceans, often 
referred to as “transdermal,” “consolidated,” or “type C” tags, allow for monitoring animal 
behavior for periods ranging from several weeks to several months. Because these 
remotely deployed instruments require subdermal attachment, there has been concern 
among the scientific community and regulators about their potential effects on the health 
of tagged animals. Follow-up studies of whales instrumented with consolidated satellite 
tags have led to the development of robust and less impactful technology. Yet, 
miniaturization of existing devices is required to improve retention, further minimize 
health effects, and expand the use of long-term tracking instruments to medium size 
cetaceans. In this presentation, advancement in long-term tracking for cetaceans, including 
the development of a new generation of satellite transmitters that are 50–75% smaller 
than existing technology will be described.  

2. Developing Uncrewed Aerial System (UAS) survey methods to estimate sea 
turtle distribution and abundance in neritic foraging habitats 

Trevor Joyce1, Melissa Cook2, Tomo Eguchi1, and Jessie Pierce1 

1NOAA Fisheries SWFSC, 2NOAA Fisheries SEFSC  

Increasing human–turtle interactions have prompted the need for a better understanding 
of sea turtle distribution and abundance in neritic foraging habitats. In this study, 
researchers at the Southwest and Southeast Fisheries Science Centers have collaborated to 
develop novel methods for using Uncrewed Aerial Systems (UAS) to measure turtle 
distribution, density, and abundance. Using quadcopter UAS flown from small boats, we 
have developed and tested UAS aerial strip transect survey methods in a semi-enclosed 
study site in San Diego Bay, California (SDB), and an open water study site in Homossasa 
Bay, Florida (HB). In SDB, we have completed five replicate full coverage surveys of an 8.2 
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km2 study area. In HB, we have conducted one joint UAS strip transect and small-boat line 
transect survey along 40 km of transect. Detections of turtles in UAS imagery and spatial 
measurements of UAS survey effort have enabled the estimation of apparent density. These 
estimates were integrated with information on near surface availability from high-
resolution tag data to estimate absolute density for comparison with a long-term capture–
mark–recapture (CMR) study in SDB and vessel-based transect surveys in HB. Algorithms 
using artificial intelligence (AI) are also being developed to expedite image processing. This 
new approach aims to improve the monitoring of turtles in foraging habitats leading to 
better information for the management and mitigation of human–turtle interactions. 

3. Elevating cetacean tagging: UAS biologging tag deployment using FreeFly Astro 

Isaac Benaka 

NOAA Fisheries NEFSC 

Uncrewed Aerial Systems (UAS) provide a minimally invasive alternative to vessel-based 
tagging for cetaceans. At the Northeast Fisheries Science Center (NEFSC), a FreeFly Astro 
UAS platform was outfitted with a custom-designed payload to deploy Digital Acoustic 
Recording Tags (DTAGs) and Customized Animal Tracking Solutions (CATS) tags on large 
whale species under a NOAA Fisheries MMPA research permit. The payload was developed 
in collaboration with Ocean Alliance and O3ST Limited and integrates seamlessly with the 
FreeFly Astro airframe and Pilot Pro controller. Control of the release mechanism is 
mapped to Pilot Pro controller inputs, enabling the pilot to ergonomically initiate tag 
deployment while hovering over the target whale. Additionally, a spinning gyroscope 
controlled by the pilot stabilizes tag orientation during descent, enhancing drop success. 
During April 2025, NEFSC conducted UAS-based tagging operations in collaboration with 
the Stellwagen Bank National Marine Sanctuary and Ocean Alliance. FreeFly Astro was used 
to deploy tags on North Atlantic right whales in Cape Cod Bay, resulting in successful 
attachment to 10 surface-feeding individuals. Acoustic and movement data collected by 
these tags will be analyzed to investigate foraging-related calls associated with surface-
feeding behavior. Compared to conventional boat-based methods, UAS-based tag 
deployments can reduce disturbance to target whales and improve tagging success rates. 
This tag-dropping methodology provides a replicable framework for expanding biologging 
efforts on endangered cetaceans with minimal ecological footprint using approved UAS 
platforms, thereby contributing critical data to NOAA Fisheries’ acoustic monitoring and 
conservation objectives. 

4. Assessing the accuracy and precision of group size estimates in a gray whale 
abundance survey using paired visual and Uncrewed Aerial Systems 
observations 

Trevor Joyce, Tomo Eguchi, Jessie Pierce, Ariane Huddleston, Aimee Lang, and David Weller 

NOAA Fisheries SWFSC 

Estimating cetacean group size during visual surveys is an important component of 
unbiased abundance estimation but can represent a substantial challenge due to difficulties 
related to observer perspective, subsurface animal movement, and asynchronous surfacing. 
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In this study, we undertook an innovative application of long-range focal tracking using 
Uncrewed Aerial Systems (UAS) and Beyond Visual Line of Sight (BVLOS) operational 
methods to assess the accuracy and precision of group size estimates collected by visual 
observers during a shore-based eastern North Pacific (ENP) gray whale (Eschrichtius 
robustus) abundance survey. During 148 BVLOS sampling missions, 158 gray whale groups 
were photographically documented. A subset of 74 of these groups were assigned a “best” 
group size estimate, based on extended UAS observation and consistent confirmation of 
group size. A further subset of 51 groups could be directly paired with visual survey 
observations based on spatiotemporal proximity between the UAS and visual sightings and 
the absence of potentially confounding groups nearby. Of this subsample, visual observer 
estimates underestimated group size in 72% of observations, equaled UAS aerial estimates 
in 26% of observations, and overestimated group size in 2% of observations, with a mean 
bias of 1.47 additional individuals per visually observed group. Generalized linear and 
Bayesian state–space models are under development to estimate correction parameters 
that will help improve the accuracy and better represent the uncertainty of ENP gray whale 
abundance estimates, which are used in a variety of research and management contexts. 

5. Development of a Pacific-wide passive acoustic glider program to augment 
cetacean surveys 

Selene Fregosi1, Erin Olseon2, Erik Norris2, Shannon Rankin3, Kourtney Burger3, Anthony 
Cassio3, Jen Walsh3, and David Mellinger4 

1Ocean Associates at NOAA Fisheries PIFSC, 2NOAA Fisheries PIFSC, 3NOAA Fisheries SWFSC,  
4Cooperative Institute for Marine and Ecosystems Resources Studies, Oregon State University, 
and NOAA PMEL 

A collaborative effort between PIFSC, SWFSC, and Oregon State University/Pacific Marine 
Environment Lab (PMEL) aims to accelerate NMFS’ use of passive acoustic monitoring 
(PAM) glider surveys to augment existing ship-based surveys for cetacean stock 
assessment. This effort builds on historically successful efforts by NMFS to use PAM-
equipped gliders, including studies of endangered right whales off the U.S. East Coast and 
odontocetes around the Main Hawaiian Islands. This previous work highlighted the 
feasibility of using PAM-equipped gliders to bolster data collection efforts for cetacean 
surveys. Use of gliders is of particular interest in the Pacific region, which is the largest area 
under NMFS jurisdiction and is subject to acute shortages of adequate ship time; therefore, 
this region must identify survey modalities that maintain assessment operations over as 
large an area as possible. While the initial effort is focused in the Pacific region, this project 
will result in a Research-to-Operations plan that can be adapted or applied to other regions. 
Primary goals of this work are to (1) build capacity to sustain glider operations within 
NMFS through purchasing equipment, developing infrastructure, and hiring piloting and 
technical staff; (2) conduct detailed in-water instrumentation testing and comparison of 
currently available glider and sensor types to provide guidance for various use cases; (3) 
conduct concurrent glider and shipboard surveys off both the U.S. West Coast and Main 
Hawaiian Islands, which will provide a unique opportunity to compare these two data 
streams; and (4) advance animal distribution modeling methods to integrate the PAM-
glider collected data into stock assessments.  
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6. Localization and tracking of Rice’s whales from sparse arrays of passive 
acoustic moorings 

Ludovic Tenorio-Hallé1, Melissa Soldevilla2, Héloise Frouin-Mouy2, Amanda Debich2, Lance 
Garrison2, Kaitlin Frasier3, and John Hildebrand3 

1Marine Conservation Research, 2NOAA Fisheries SEFSC, 3Scripps Institute UCSD 

Passive acoustic localization and tracking are noninvasive approaches that can provide 
valuable insights into characterizing a species’ behavior, habitat use, and potential 
exposure to threats. While wide-baseline arrays have been used to localize and track 
marine mammals for decades using Time-Difference-Of-Arrival (TDOA) measurements, 
cost-effective and scalable implementations remain challenging. Dense sensor grids, which 
yield larger numbers of TDOA measurements, generally offer more robust locations via 
global inversion-type methods but require either more instruments or reduced spatial 
coverage. In contrast, sparse arrays allow broader coverage but bring down the number of 
sensors detecting each call, complicating localization due to challenges such as call 
association, especially in multi-animal scenarios, and timing errors from clock drift 
between autonomous recorders. We present a passive acoustic localization and tracking 
framework that addresses these challenges. The framework is demonstrated using Rice’s 
whale (Balaenoptera ricei, a NOAA Species in the Spotlight) stereotyped vocalizations 
recorded on sparse arrays of low-cost acoustic recorders deployed by NOAA’s Southeast 
Fisheries Science Center and Scripps Institution of Oceanography in the eastern and 
western Gulf of America (formerly Gulf of Mexico). Using data recorded between 2021 and 
2024, several hundred whale tracks were extracted and analyzed, yielding estimates of 
inter-call interval (ICI), swim speed, and movement heading. The results are discussed 
within the context of density estimation, protected species assessments, management, and 
conservation. This work also illustrates how the development of new tools and processing 
techniques can help maximize the value of acoustic data despite inherent technical and 
logistical constraints. 

7. Localization and tracking of Rice’s whales from sparse arrays of passive 
acoustic moorings 

Héloïse Frouin-Mouy1, Kaitlin Frasier2, John Hildebrand2, Sean Wiggins2, Lance Garrison3, and 
Melissa Soldevilla3 

1UM CIMAS at NOAA Fisheries SEFSC, 2Scripps Institute UCSD, 3NOAA Fisheries SEFSC 

Understanding population abundance, density, and trends of endangered sperm whales in 
the heavily industrialized Gulf of America (formerly the Gulf of Mexico) is key to planning 
recovery actions and mitigating risks from human and environmental disturbance. Density 
estimation methods using passive acoustic monitoring rely on accurately modeling the 
probability of detecting a vocalizing whale as a function of its distance from an acoustic 
recorder. For robust estimates, input parameters must ideally be spatially and temporally 
specific, requiring detailed knowledge of subsurface diving and acoustic behavior, which is 
lacking for sperm whales in this region. Passive acoustic tracking is ideal for recording 
diving behavior and echolocation patterns together. In 2022, two four-channel High-
Frequency Acoustic Recording Packages (tracking HARPs) were deployed in the Bay of 
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Campeche in the southern Gulf (at a depth of ~1100 m)—a potential new hotspot for 
sperm whales. The instruments recorded continuously at 200 kHz for seven months (July 
2022 to February 2023). Echolocation clicks detected simultaneously on both recorders 
were used to localize individual sperm whales in three dimensions (3D), allowing for 
detailed analyses of their acoustic and diving behavior. This study will provide empirical 
measurements of key parameters needed for density estimation—such as source levels, 
dive profiles, and group sizes—leading to improved density estimates that incorporate 
population-specific values and reduce uncertainty in long-term trend analyses essential for 
stock assessments and management. 

Part 2: Session Talks | Abstracts 

1. Geospatial Artificial Intelligence for Animals 

Christin Khan and Danille Cholewiak 

NOAA Fisheries NEFSC 

The Geospatial Artificial Intelligence for Animals (GAIA) initiative is developing new 
manual and automated methods to support protected species assessments by combining 
very high-resolution satellite imagery, machine learning, and cloud computing into a 
dedicated marine mammal detection system. In June 2025, we launched GAIA 0.1, the first 
version of our cloud-based, containerized application deployed within the NOAA 
environment, based on the initial prototype by Microsoft AI for Good. A custom 
preprocessing workflow (projecting, orthorectifying, radiometrically correcting, 
pansharpening) prepares imagery for analysis. Our initial deployment focuses on detecting 
North Atlantic right whales in Cape Cod Bay, where Maxar satellite imagery will be 
evaluated against crewed aerial survey results from the Center for Coastal Studies. By 
aligning with existing survey platforms and targeting areas of known whale presence, we 
aim to assess the potential and limitations of satellite-based whale detection. Although still 
in early development, GAIA seeks to provide scalable, remote-sensing tools that 
complement traditional monitoring methods and contribute to NOAA’s efforts to improve 
spatial data for marine mammal conservation. Future development will focus on refining 
detection capabilities, expanding to additional species and regions, and enabling broader 
applications across NOAA Fisheries Science Centers. GAIA illustrates how early investment 
and lessons learned from platform limitations can spark the development of a purpose-
built system that leverages emerging technologies to inform adaptive management of 
endangered marine species. 

2. Trends in baleen whale acoustic detections and oceanographic variables over 
broad spatial and temporal scales 

Julia Zeh1, Genevieve Davis1, Leila Hatch2, Melissa Soldevilla3, and Sofie Van Parijs1 

1NOAA Fisheries NEFSC, 2NOAA ONMS, NOAA Fisheries SEFSC3 

Passive acoustic monitoring (PAM) networks in the ocean are continuing to expand in 
spatial and temporal coverage, allowing us to ask questions about protected species at 
sufficiently broad scales to look at trends over time and space. These large acoustic 
datasets also provide exciting analysis opportunities to combine remote sensing datasets, 
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like pairing PAM-derived species occurrence data with satellite-derived oceanographic 
variables. As a case study in leveraging broad-scale PAM data to ask fundamental ecological 
questions, we used nearly two decades of baleen whale acoustic detections from across the 
western North Atlantic to investigate the effects of sea surface temperature, salinity, and 
chlorophyll. We did not observe any relationship between salinity or chlorophyll and 
baleen whale occurrence but did find peaks in baleen whale occurrence at sea surface 
temperatures between 5 and 10 ℃, with some variation between species. We also looked at 
interannual trends in baleen whale occurrence in a well-documented, key habitat in 
Massachusetts Bay. These investigations are only possible because of the scale of our PAM 
dataset, highlighting the importance of maintaining continuous PAM arrays whenever 
possible.  

3. Harnessing all available tools for green sea turtle conservation success 

Cali Turner Tomaszwicz1, Jeffrey Seminoff1, Andrew Maurer2, and Garrett Lemons1 

1NOAA Fisheries SWFSC, 2NRC at NOAA Fisheries SEFSC 

Less than 40 years ago in the eastern North Pacific, the green sea turtle (Chelonia mydas) 
population was facing extinction. Reports show that in Baja California, Mexico, near 
regional nesting beaches and foraging grounds, the harvesting of green turtles between 
1960–1980 was an order of magnitude greater than that in the previous 250 years. But 
since 1990, cooperative international efforts have allowed the population to increase in a 
remarkable recovery of an endangered species. Now listed under the ESA as threatened, 
evidence is mounting that suggests green sea turtles are more frequently inhabiting coastal 
waters along the U.S. West Coast, including many high-use urban areas in San Diego, Long 
Beach, and Los Angeles. The increased presence and what appears to be a higher 
abundance of green turtles in the region have necessitated the use of as many tools and 
partners as possible to maximize efficient and successful sea turtle management. Here, the 
tools being used, both traditional and emerging, at NOAA, partnering 
agencies/organizations, and coastal communities, are providing high quality data about 
this population. Together, these efforts are providing valuable insight on spatial and 
temporal distributions, health and body condition, diet and behavior, and population 
demographics. The tools featured include traditional in-water capture–mark–recapture 
and satellite tracking, tissue sampling for health (e.g., genetics, hormones, stable isotopes), 
and newer techniques such as Uncrewed Aerial Systems surveys to complement mark–
recapture efforts, underwater turtle-borne video cameras that expose unexpected social 
behaviors, and community supported sightings to a NOAA-ArcGIS platform in tandem with 
machine-learning powered photo-identification. 
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4. A PIT tag detection system for evaluating pinniped predation on salmon and 
steelhead  

Michelle Rub1, Gabriel Brook2, Doug Hatch3, Garrett Lemons3, John Whitaker3, and Michael 
Brown4 

1NOAA Fisheries NWFSC, 2NOAA Fisheries NWFSC (Retired), 3Columbia River Inter-Tribal Fish 
Commission, 4Oregon Department of Fish and Wildlife 

Within the Columbia River (CR), 13 distinct populations of salmon and steelhead are 
protected under the ESA, and pinniped predation has been identified as a contributing 
factor in their lack of recovery. CR pinnipeds include California sea lions, Pacific harbor 
seals, and Steller sea lions. Efforts to estimate pinniped predation on salmonids have been 
ongoing for decades. However, there are still critical gaps regarding CR pinniped–salmonid 
interactions. For example, there is no information about pinniped predation on late 
summer/fall run adult salmon and steelhead within the free-flowing CR. Additionally, there 
is no contemporary information about predation on juvenile outmigrants.  

This study evaluated the use of a stationary Passive Integrated Transponder (PIT) tag 
detection system to detect and record PIT tags from fish ingested by sea lions as they haul 
out onto a floating barge. PIT tags are used to monitor the movement and behavior of 
salmonids and other fish species. Within the CR, approximately 1.2–2.4 million salmonids 
and lamprey have been tagged annually since 2020. As tags were detected on our antenna, 
a camera captured photographs of the area as a means of verifying each predator. 
Additionally, a submersible detector was used to scan the river bottom in the area for 
egested tags.  

This study represents an innovative use of PIT technology for identifying and quantifying 
population-specific interactions between two protected species. The results of our pilot 
work conducted in spring 2025 will be presented and discussed. 

5. Molecular advances in conservation monitoring: A novel epigenetic tool for 
sexing sea turtles nonlethally 

Eugenie “Charley” Yen1, Camryn Allen2, Marylou Staman Hatch2, Summer Martin2, Irene 
Kelly3, Peter Dutton4, Gabriella Carvajal5, James Bazely6, James Gilbert6, Blair Bentley1, Itzel 
Sifuentes-Romero7, Jeanette Wyneken5, Christophe Eizaguirre6, and Lisa Komoroske1 

1University of Massachusetts Amherst, 2NOAA Fisheries PIFSC, 3NOAA Fisheries PIRO, 4NOAA 
Fisheries SWFSC, 5Florida Atlantic University, 6Queen Mary University of London, 7Iowa State 
University 

NOAA Fisheries co-manages six of seven global sea turtle species, all listed as threatened or 
endangered under the ESA. Sea turtles have a temperature-dependent sex determination 
system, with warmer temperatures producing females. Hence, populations may be 
vulnerable to reproductive failure as sex ratios become progressively female-skewed under 
a warming climate. This necessitates large-scale assessments of sex ratios at multiple life-
stages to guide appropriate conservation decisions. However, such efforts have been 
limited by the absence of a scalable, nonlethal method for identifying the sex of sea turtle 
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hatchlings because they lack sex chromosomes or sexually dimorphic traits until sexual 
maturity. Through an international collaboration, we leveraged DNA methylation, a stable 
epigenetic mark that regulates gene expression, to develop a set of molecular biomarkers 
that can discriminate the sex of loggerhead turtle hatchlings (Caretta caretta) via blood 
samples. Building on this success, we are now developing DNA methylation-based 
biomarker assays for green turtle (Chelonia mydas) hatchlings, with a particular focus on 
the threatened Central North Pacific green turtle (honu) Distinct Population Segment in 
Hawaiʻi. We will apply the novel biomarkers to understand contemporary hatchling sex 
ratios and population viability using a biobank of honu hatchling skin samples collected 
over multiple nesting seasons. Overall, DNA eDNAmethylation-based biomarkers offer the 
first ever molecular tool to identify the sex of sea turtle hatchlings nonlethally, which can 
be expanded for monitoring and managing climate impacts on sea turtle populations across 
the globe. Ultimately, these results will directly inform NOAA Fisheries’ management 
strategies. 

6. Methodological recommendations for using eDNA to assess the diversity of 
marine protected species 

Christopher Powers1, Emily Especiale2, Yuan Liu1, Marjorie Lyssikatos3, and Richard McBride1 
(Presented by Richard McBride) 
1NOAA Fisheries NEFSC, 2University of North Carolina, 3University of Massachusetts 
Dartmouth 

Because recent technological advancements have lowered the cost of high-throughput next 
generation sequencing, the utilization of these technologies to quantify the environmental 
DNA (eDNA) of marine systems has increased dramatically in recent years. Currently, eDNA 
has been applied to assess biodiversity across a wide variety of terrestrial, freshwater, and 
marine ecosystems. However, despite the increase in the use of eDNA, fundamental 
methodological questions have not been addressed for each ecosystem. In this study, in fall 
2019, seawater samples were collected from the NOAA research vessel Gordon Gunter, 
which surveyed the continental shelf and slope habitats from Cape Cod to Cape Hatteras. 
We have previously shown that the volume of water filtered (1, 2, or 3 liters) during sample 
collection critically impacts the measured overall biodiversity. Here, we investigate the 
impacts of methodological choices on the detection of critically important protected 
species, such as marine mammals. Our results show that distance from the shore, sampling 
depth, and taxonomic group of interest all have important implications on the requisite 
methodological choices. Overall, eDNA is a robust tool to survey coastal and offshore 
habitats, but to properly utilize the technique, methodological details must be carefully 
considered alongside the question of interest.  
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7. Rapid eDNA-based assessment of green turtle abundance in Southern California 

Lena Stasiak, Aubrie Onoufriou, and Peter Dutton 

NOAA Fisheries SWFSC 

Environmental DNA (eDNA) offers a promising, noninvasive tool to supplement traditional 
methods for species detection and quantification. In the Southern California Bight, green 
sea turtles (Chelonia mydas) are observed year round, and there is a growing need for 
rapid, scalable methods to assess the presence and relative abundance of these protected 
species for effective management. We have developed and validated a species-specific 
droplet digital PCR (ddPCR) assay targeting the mitochondrial control region of eastern 
Pacific green turtles. This assay will allow for precise quantification of turtle eDNA from 
water samples, enabling more consistent and efficient population monitoring. 

Using paired eDNA water samples with visual observations of turtles in a well-studied 
foraging site, San Diego Bay, we aim to correlate ddPCR-based detection of turtle eDNA 
with turtle presence. We further hope to use the abundance of turtle DNA copies in the 
water to correlate with visual counts, supporting future integration into abundance-based 
rapid assessments. In addition, insights from our primer and probe design process offer a 
blueprint for rapid assay development in other protected sea turtle species, such as 
leatherbacks. 

This approach directly supports abundance and distribution modeling by providing 
scalable, minimally invasive data collection across habitats and seasons, while also opening 
avenues for rapid-response surveys and broad-scale assessments in hard-to-monitor areas.  

8. Characterizing the deep-sea coral communities of the Central Pacific with eDNA 

Meredith Everett1, Steven Auscavitch2, and Randi Rotjan3 
1NOAA Fisheries NWFSC, 2Smithsonian Institution, 3Boston University 

Deep seamount environments in the Pacific remain both underexplored and under 
characterized with respect to marine benthic resources. While a number of earlier 
remotely operated vehicles (ROV)-based expeditions have yielded important insights into 
the diversity and abundance of deep-water corals, the geographic scale of the region meant 
that these efforts provided just a glimpse of this potential diversity. Meanwhile, there is 
growing interest in the potential for mineral resource development in the deep central 
Pacific. With this increasing interest, there is a growing need to better characterize the 
biodiversity of deep-sea coral communities throughout the region. To better characterize 
these biological resources, the application of novel techniques that can further enhance 
traditional ROV- or autonomous underwater vehicle (AUV)-based surveys, such as 
environmental DNA (eDNA) metabarcoding, are needed. We are applying genome 
skimming and eDNA metabarcoding to better characterize deep-sea octocoral community 
biodiversity for the central Pacific region. We are sequencing octocoral and eDNA samples 
collected in the Papahanaumokuakea Marine National Monument, the Pacific Remote 
Islands Marine National Monument, and within the National Marine Sanctuary of American 
Samoa. The resulting data are being applied to characterize patterns of octocoral 
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community biodiversity within each region and examine patterns of biodiversity in 
relationship to habitat variables. Additionally, we are comparing community structure 
among regions to better understand patterns of connectivity or dispersal barriers to 
species distribution within the region. These data will help to contextualize the general 
biodiversity of the region and provide additional insight into the octocoral and associated 
species observed with deep-water ROVs.  

9. Calibrating spectral models for Kemp’s ridley (Lepidochelys kempii) sea turtle 
age estimation by Near-Infrared Reflectance Spectroscopy (NIRS) 

Jamie Clark1, Larisa Avens2, Heather Haas3, Matthew Ramirez1, and Matthew Godfrey4 

1University of North Carolina Wilmington, 2NOAA Fisheries SEFSC, 3NOAA Fisheries NEFSC, 
4North Carolina Wildlife Resources Commission 

Age data are essential for estimating longevity, tracking cohorts, and studying the 
population dynamics of vulnerable species. Traditional sea turtle aging methods have a 
variety of drawbacks because they require large investments of time and staff resources 
(skeletochronology, mark–recapture of hatchlings) or are imprecise (size-at-age keys). 
However, emerging technologies could dramatically increase age estimation efficiency, 
provided they can maintain comparable aging accuracy and precision to traditional 
methods. Here, we evaluate the feasibility of using Near-Infrared Reflectance Spectroscopy 
(NIRS) to accurately predict sea turtle age from various scanning locations. NIRS measures 
a sample’s reflectance between wavelengths of 700 nm and 2500 nm, creating a spectral 
signature, which has been shown to correlate well with age in other vertebrate species. 
When signatures are paired with known age estimates (e.g., humerus bone-derived), age 
can be predicted from a simple NIR scan. We will present results from NIRS models 
calibrated with consensus ages (years) from Kemp’s ridley sea turtles (Lepidochelys 
kempii), using age estimates derived from skeletochronology. Cross-validated Partial Least 
Squares (PLS) models illustrate a strong correlation between spectral signature and age 
(years) for whole-flipper (n = 128; R2 = 0.64; RMSE = 1.6 yrs) and dried-humerus scanning 
locations (n = 306; R2 = 0.74; RMSE = 2.38 yrs). Our NIRS research yields a more efficient 
method to accurately and rapidly age samples from deceased sea turtles, which will 
significantly advance our ability to monitor age structure and age-based demographic 
changes for a critically endangered species, thereby increasing the quality and quantity of 
age-specific demographic data available to natural resource managers. 

10. A novel approach to blood collection in free-swimming cetaceans: Adapting 
human technologies for protected species assessments, conservation, and 
management 

Forrest Gomez1, Kyle Ross1, Michael Moore2, Bryce Petersen3, Emily Welch3, Michael Friend3, 
Ryan Takeshita3, Lori Schwacke4, Erwin Berthier3, and Cynthia Smith1 

(Presented by Cynthia Smith) 
1National Marine Mammal Foundation, 2Woods Hole Oceanographic Institute, 3Tasso Inc., 
4Marine Mammal Commission 
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Blood sampling is crucial for assessing cetacean health, but current methods often require 
close handling, which is not feasible for all species or situations. In a pilot project funded by 
the Office of Naval Research, we adapted Tasso’s HemoLink™, initially developed for at-
home human capillary blood collection, for minimally invasive, remote application on free-
swimming cetaceans, starting with bottlenose dolphins (Tursiops truncatus) living in 
managed care. Through an iterative engineering process, we modified the device to address 
our initial challenges, including blood clotting that impeded sample yield. Solutions 
included anticoagulant coating of the blade, increased anticoagulant volume in the 
collection channel, increased sampling depth, and pre-application warming of the skin. The 
optimized device reliably collects 200–800 µL of capillary blood. To determine the 
comparability of capillary blood collected via the modified HemoLink™ device to fluke peri-
arterial venous rete blood collected via routine sampling methods, we collected paired 
blood samples from 29 dolphins. Key hematologic parameters, including packed cell 
volume (Wilcoxon, p = 0.76), total protein (p = 0.07), and total white blood cell count (p = 
0.34), showed no significant differences between methods. Future studies focus on further 
improving the device and testing it with cetaceans in various settings. Our ultimate goal is 
to develop a robust blood collection device for remote application to free-swimming small 
and large cetaceans, specifically to evaluate blood-based health parameters in individual 
animals of concern and at-risk populations. This repurposed technology offers a promising 
new tool for supporting conservation and management decisions for protected species.  

11. Technology Readiness Levels (TRLs) for North Atlantic right whale detection 
and vessel strike risk reduction 

Casey Corrado Kirsch, Tom Weber, Matt Adams, and Cynthia Smith 

The MITRE Corporation 

The North Atlantic Right Whale (NARW, Eubalaena glacialis) is a critically endangered 
species, and vessel strike has been a driver for increased mortality, particularly for calves 
and breeding females. One aspect of reducing vessel strike risk is improved NARW 
detection capabilities, with a goal to increase the real-time spatial awareness of NARW 
locations so that mariners are enabled to take precautionary measures when warranted. A 
variety of detection technologies are currently leveraged by NOAA Fisheries and other 
organizations to detect NARWs, and other existing technologies have been proposed as 
potential additions to this space. Technology is ubiquitously viewed as a promising path to 
improve conservation outcomes and decrease regulatory burdens, but stakeholders lack a 
common understanding of what tools could be used and their respective levels of maturity. 
A framework is presented for evaluating the technology readiness levels (TRLs) of sensing 
systems for three applications: the detection of NARWs, the reduction of vessel strike risk 
for individual vessels (e.g., the application of technologies placed onboard a vessel), and the 
reduction of vessel strike risk at regional scales (e.g., the application of technologies 
offboard a vessel that are intended to simultaneously serve vessels throughout a large 
region). The goal of the work is to provide a unified assessment approach that can be 
shared with all relevant stakeholders to build an understanding for what tools are available 
now and what development is needed for other tools to reach a high TRL. 
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12. A model-based approach to assess the effectiveness of vessel strike risk 
reduction technologies 

Casey Corrado Kirsch, Tom Weber, Matt Adams, and Cynthia Smith 

The MITRE Corporation 

The vessel strike risk reduction technology space is complex and filled with confusion and 
misinformation. Decision makers are aware of the technology space but have no systematic 
approach for understanding its role in reducing whale mortality and, consequently, face 
steep challenges when allocating resources toward the development and implementation 
of technological tools. Furthermore, even if individual technologies are well understood, 
deciding how to optimally employ them together in a system of systems architecture that 
minimizes whale mortality remains a critical barrier. This work builds upon a previous 
vessel strike mortality prediction model, developed by NOAA Fisheries, to incorporate 
physics-based simulations of multiple whale detection and observation modalities. The 
stochastic model allows for user-defined deployment of various technologies, where they 
can be used individually or as a system of systems to predict detections, simulate the 
resulting actions from those detections, and ultimately assess the potential reduction in 
whale mortality. The goal of the model is to compare the effectiveness of various disparate 
technological approaches to inform government and industry investments and to guide 
available resources toward the deployment of an efficient and effective technology-based 
approach for vessel strike risk reduction. 
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Session 3: Protected Species Bycatch 

Date and Time: August 26, 2025 | 2:00 p.m.–4:30 p.m. EST 

Co-Chairs: Melissa Snover (PIRO) and Diana Dishman (WCRO) 

Session Summary 

 

There are shared challenges in measuring and predicting the impacts of bycatch, including 
estimating the levels of unobserved (cryptic) bycatch and post-interaction mortality rates 
for a range of protected species. This information is critical for tracking incidental take 
associated with specific fisheries, as well as updating marine mammal stock assessment 
reports and other inputs needed to predict, monitor, and manage fisheries bycatch risk. 
This session started out with a presentation on efforts by NOAA Fisheries OST to 
standardize the collection of bycatch data and estimation of total bycatch across regions, 
and the use of those data to detect trends in bycatch. Subsequent presentations were then 
focused on regional efforts across an array of species, issues, and fisheries. A key concern 
across several presentations was understanding the magnitude of bycatch issues in 
fisheries with little or no observer coverage or in post-interaction mortalities. Tools to 
understand the potential magnitude of bycatch included modeling approaches using 
entanglement scarring data in a mark–recapture model framework, creating co-occurrence 
maps overlaying fishery effort and species distribution to understand risk, leveraging 
partner surveys to elicit information and cooperation from recreational fishers, a novel 
satellite tagging method for leatherback sea turtles that can be deployed from a fishing 
vessel, and incorporating sublethal effects into Potential Biological Removal approaches for 
marine mammal stocks. Bycatch mitigation strategies included the development of an 
online decision support tool to explore how different strategies such as time area closures 
would reduce the risk of a fishery to a protected species and the development of on-
demand gear that eliminates the need for buoy lines and, subsequently, entanglement risk. 
Common themes across presentations included (1) the value of partnerships and 
cooperation between fisheries and management agencies in understanding the magnitude 
of issues and in developing solutions; (2) the importance of developing models and 
assessment outputs in a context that is usable by management for biological opinions and 
stock assessment reports; and (3) the broadening of access, familiarity, and use of decision-
making and decision-support tools. A panel discussion followed the presentations and was 
primarily focused on questions directed at presenters. The availability of the online 
decision support tool, next steps in field testing the leatherback tagging method, and the 
potential to apply unobserved whale entanglement estimation approaches to other whale 
species were discussed. 
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Session Talks | Abstracts 
1. Trends in bycatch of fish, marine mammals, sea turtles, and seabirds in U.S. 

commercial fisheries 

Andrea Chan 

ECS Federal in Support of NOAA Fisheries OST 

Sustainable fisheries management requires that the bycatch of fish and protected species 
be estimated, tracked, and minimized to the extent practicable. In U.S. commercial fisheries, 
data on bycatch or the discarded catch of any living marine resource are primarily collected 
by independent fisheries observers on a portion of total fishing trips. NOAA Fisheries is 
responsible for ensuring adequate data collection for priority bycatch species and 
producing bycatch estimates using the best available science. Bycatch of fish (including 
ESA-listed species), sea turtles, seabirds, and marine mammals remains one of the greatest 
threats to conserving these important species for the benefit of current and future 
generations. Thus, NOAA Fisheries has prioritized the development of robust observer 
programs for major U.S. fisheries to support accurate assessments. NOAA Fisheries OST is 
in the process of improving the timeliness, consistency, and communication of updated 
bycatch estimates from all U.S. regions in one centralized database. In addition to providing 
the raw estimates, we are exploring methods for analyzing trends in bycatch data, when 
appropriate, while accounting for any changes in bycatch estimation methodology over 
time. To this end, we analyzed the available data on fish and protected species bycatch in 
U.S. commercial fisheries over time to designate time series as increasing, stable, or 
decreasing. We then combined these results with information on bycatch reduction 
measures, local population abundance, fishing effort, and observer/monitoring coverage 
levels to identify potential geographic shifts in bycatch hotspots and priorities for scientific 
research and/or management. 

2. Leveraging catch data: The value of partnerships to monitor and manage 
dolphin–fisheries interactions 

Jessical Powell1, Abigail Machernis2, Marie Head3, Charlie Robertson4, Gregg Bray4, and Sean 
Wilms5 
1NOAA Fisheries SERO, 2ERT for NOAA Fisheries SERO, 3Alabama Department of Conservation 
Natural Resources, 4Gulf States Marine Fisheries Commission, 5Florida Fish and Wildlife 
Conservation Commission 

Interactions between rod and reel fisheries and bottlenose dolphins (Tursiops truncatus 
truncatus) in the Gulf of America are an evolving and complex management issue. Common 
interactions include dolphins depredating fish or bait directly from gear or scavenging on 
discarded fish. Depredation and scavenging can have negative impacts on dolphins by 
increasing their risk of injury or mortality as well as increasing economic costs for 
fishermen. In 2022, a program was initiated to collect recreational fisheries-dependent 
data through state-managed at-sea observer programs to evaluate the barotrauma and 
release practices of discarded reef fish. To better understand dolphin–fishery interactions, 
Alabama Department of Conservation and Natural Resources/Marine Resources Division 
and NOAA SERO collaborated to include dolphin-specific questions into Alabama’s survey. 
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Between 2022 and 2024, data were collected onboard 195 Alabama for-hire charter vessel 
trips. Of the 1,025 fishing stations observed, dolphins were present at 285 stations (28%) 
and observed scavenging at 72 (7%). This partnership has demonstrated that fisheries data 
can be utilized in an effective, non-burdensome manner to monitor dolphin–fisheries 
interactions and guide management strategies. As a result, NOAA SERO has collaborated 
with the Gulf States Fisheries Commission and the state of Florida to integrate dolphin 
interaction questions on Texas, Florida, and Louisiana at-sea surveys. Consistent data 
across states is essential to monitor dolphin interaction trends over time and develop 
strategies to minimize negative impacts on anglers. This work highlights the value of 
partnerships and collaboration to creatively leverage existing data sets to create 
efficiencies that meet various management initiatives while minimizing resources. 

3. Apportioning causes and origins of mortality using live and dead sightings of 
individuals 

Daniel Linden 

NOAA Fisheries NEFSC 

Understanding causes of mortality is essential to the effective conservation and 
management of protected marine species. For large whales, bycatch in fishing gear and 
vessel strikes are the predominant causes of death related to human activity, as indicated 
by carcass examinations. Bycatch is especially challenging to monitor, given the frequent 
inability to identify the fishery associated with the gear responsible for entanglement 
events. As a result, attempts at management may struggle to effectively target areas for 
mitigation, particularly when there is spatial variation in mortality risk and bias in the 
ability to identify causes. Here, we build on previous work to apportion the cause of death 
of North Atlantic right whales (NARW) and explore the potential to include spatial 
information and gear evidence specifically to quantify relative mortality risk between U.S. 
and Canadian waters. NARW monitoring involves capture–recapture modeling of 
individuals using extensive sightings data, and both live and dead individual sightings can 
indicate cause-specific instances of injury and mortality, respectively. Using a probabilistic 
framework may provide an opportunity to further apportion causes and origins of 
mortality while accommodating uncertainty and correcting biases from the observed data. 

4. Estimating total entanglement of humpback whales in unobserved fixed gear 
fisheries off the U.S. West Coast 

Jeffrey Moore1 and John Calambokidis2 
1NOAA Fisheries SWFSC, 2Cascadia Research Collective  

Since 2014, humpback whale entanglements in fishing gear have significantly increased 
along the U.S. West Coast. Reports of entangled animals observed at sea (e.g., by the public) 
represent some unknown fraction of the total number of animals that get entangled, but 
there have not been any methods applied to estimate the true unknown value. Reported 
levels already exceed the Potential Biological Removal (PBR), a sustainability reference 
point defined under the MMPA for an endangered humpback whale population that uses 
this region for feeding during summer. True entanglement estimates are needed to assess 
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potential impacts to a second humpback population that also uses the area and to properly 
guide mitigation efforts (e.g., to know how much of a reduction in entanglement is needed). 
We explored two new approaches that could help generate the first estimates of total 
humpback whale entanglement along the U.S. West Coast. We provided preliminary 
estimates for entanglement during an 11-year period (since 2014) and for a recent 5-year 
period (2019–2023) corresponding to NOAA’s most recent national report on human-
related mortality and injury. Under the first approach, detection rates for the general 
population (based on photo ID databases and population size estimates) were used as a 
surrogate for the detection rate of entangled animals. Under the second approach, 
encounter histories (series of entanglement reports and re-reports for individuals) were 
used in a Cormack–Jolly–Seber modeling context to estimate detection rates. The two 
approaches suggested that true entanglement could be several times higher than the 
number of observed reports. 

5. Developing a novel satellite tag anchor system for leatherback turtles to 
support bycatch impact assessments 

Alexander Gaos1, John Wang1, T. Todd Jones1, Chris Sasso2, Larisa Avens2, Heather Haas3, 
Samir Patel4, Joseph Pfaller2, Summer Martin1, and Brian Stacy5 

1NOAA Fisheries PIFSC, 2NOAA Fisheries SEFSC, 3NOAA Fisheries NEFSC, 4Coonamesset Farm 
Foundation, Inc., 5NOAA Fisheries OPR 

Understanding leatherback turtle (Dermochelys coriacea) movements and post-release 
mortality following longline fishery interactions is a critical management need. However, 
such studies have been constrained by the requirement to bring leatherbacks onboard for 
satellite tag attachment, which is impractical on most longline vessels. To overcome this, in 
2020 NOAA’s Pacific Islands Fisheries Science Center (PIFSC) and Office of Protected 
Resources (OPR), in collaboration with Wildlife Computers, initiated the development of a 
Leatherback Anchor System (LAS), designed to enable satellite tag deployment from the 
vessel’s side. 

The leatherback’s unique carapace—composed of interdigitating bone beneath thick 
connective tissue—was identified as a suitable site for secure, noninvasive anchoring. The 
caudal carapace was selected for its tissue depth and distance from vital organs, offering a 
consistent and safe deployment zone. Following multiple design iterations, the team 
developed the LAS, comprising a stainless-steel anchor implanted using a spring-powered 
Leatherback Anchor Deployment Device (LADD). This two-component system enables 
quick and reliable implantation. More than 59 cadaver trials, informed by CT imaging and 
veterinary consultation, refined the system to a field-ready state. 

Beginning in 2024, PIFSC and OPR partnered with the Southeast and Northeast Fisheries 
Science Centers (SEFSC, NEFSC) to obtain permits and conduct field trials to evaluate LAS 
deployment and tag retention. This collaborative effort is supported by the NMFS Sea 
Turtle Stock Assessment Internal Funding Allocation (STIFA) program. In May 2025, the 
team conducted fieldwork off the coast of North Carolina, capturing 13 leatherbacks, 7 of 
which were tagged using the LAS and 6 via traditional pygal attachment, allowing for direct 
comparison of deployment efficiency and tag performance. As of June 9, 2025, all tags 
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continue to transmit successfully (mean = 22.7 days, SD = 2.8), with the exception of one 
that never transmitted (i.e., due to tag malfunction). 

Here, we report on the LAS/LADD development, field trials, preliminary results, and future 
directions. This innovative tagging system represents a major advance in leatherback 
telemetry and exemplifies effective interoffice collaboration. The LAS/LADD systems have 
the potential to significantly enhance our understanding of leatherback–fishery 
interactions, improve post-release mortality estimates, and support conservation and 
management efforts in both U.S. and international waters. 

6. Advancing on-demand fishing gear to reduce whale entanglements and provide 
fishery access 

Megan Amico1, Eric Matzen1, Henry Milliken1, Brian Galvez1, Vinny Artigues2, Heidi 
Henninger2, Robert Martin2, Marc Palombo2, Christin Khan1, and Ryan McCurry1  
1NOAA Fisheries NEFSC, 2Azura Consulting at NOAA Fisheries NEFSC 

The Northeast Fisheries Science Center (NEFSC) Gear Research Team collaborates with 
fishermen, gear manufacturers, and environmental organizations to develop effective, 
commercially viable alternatives to static vertical lines in fixed-gear fisheries. On-demand 
(“ropeless”) fishing systems use acoustic and timed-release technology to eliminate 
persistent surface lines, reducing whale entanglement risk and enabling access to closed 
areas. After over 13,000 hauls and partnerships with more than 50 fishermen, this 
technology has rapidly advanced in the Northeast United States as a promising tool to 
balance conservation and fishery access. In three experimental fisheries, participants have 
successfully fished trawls without surface buoys in areas restricted under the Atlantic 
Large Whale Take Reduction Plan. Because gear is not visually marked at the surface, the 
risk of conflict with mobile and other fixed gear increases. To mitigate this, the NEFSC team 
collaborated with mobile fleets, fixed-gear fishermen, and law enforcement to test digital 
gear marking and vessel monitoring system (VMS)-based geofencing tools. These 
innovations allow managers and other ocean users to detect and avoid gear locations in 
real time, enhancing both safety and accountability. Results demonstrate the feasibility of 
using on-demand gear in closed areas while protecting endangered whales. Long-term 
goals include improving access to this technology, increasing safety and reliability, and 
providing managers with accurate spatial data to support adaptive decision-making. This 
work highlights how emerging technologies can transform protected species conservation 
by enabling dynamic management strategies that protect marine life while supporting 
sustainable fishing practices. 

7. U.S. West Coast groundfish fishery interactions with humpback whales and 
leatherback sea turtles 

Michaela Melanson1, Karin Forney2, Heather Welch2, Nerea Lezama-Ochoa2, Kayleigh 
Somers3, and Dan Lawson1 
1NOAA Fisheries WCRO, 2NOAA Fisheries SWFSC, 3NOAA Fisheries NWFSC 

Reliable prediction of protected-species bycatch is indispensable for Stock Assessment 
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Reports, ESA Section 7 consultations, and Take Reduction Teams (TRTs), yet U.S. West 
Coast pot fisheries and their entanglements remain data-limited. We developed a 
transferable framework that combines West Coast Groundfish Observer Program data with 
spatial species models to quantify entanglement risk in the multi-gear type groundfish 
fishery. Thirteen years (2011–2023) of effort were overlaid on 2 kilometer monthly grids 
of humpback whale distribution and leatherback sea turtle habitat models. Haul-level 
expansion factors upscaled observer data to total fleet estimates, capturing risk in 
observer-limited Limited Entry and Open Access sectors, and their co-occurrence 
“hotspots” were mapped and quantified. Relative overlap, rather than raw fishing effort, 
apportioned estimated risk between the Central America and Mexico Distinct Population 
Segments using latitude-based movement probabilities. Coupling these outputs with 
Northwest Fisheries Science Center Bayesian bycatch estimates generated inferences on 
when and where entanglements are most likely and how patterns have shifted. This 
approach underpinned the 2024 Groundfish Fishery Biological Opinion and can be utilized 
in other ESA and MMPA contexts, such as informing a TRT as it considers potential 
mitigation solutions, which could include testing depth-specific restrictions, vertical-line 
reductions, and other measures for reducing entanglement risk. Ongoing enhancements 
include integrating Vessel Monitoring System-derived effort, refining expansions of 
unobserved fishing, enhancing latitude-based stock proportions, exploring how rare 
bycatch events should influence future projections, and forecasting future entanglement 
risk. By uniting observer data, distribution models, and stock-level attribution, the 
framework directly addresses the workshop theme of estimating bycatch and 
entanglement risk and offers a scalable tool for adaptive bycatch management.  

8. Risk business: Web application for estimation of entanglement risk 

Alessandra Huamani, Laura Solinger, Alicia Miller, and Jeffrey Walker 

NOAA Fisheries NEFSC 

Entanglement in fixed-gear fisheries is one of the prominent sources of anthropogenic 
mortality for protected species on both the U.S. Atlantic and Pacific coasts. A variety of 
management strategies can be used to mitigate entanglement risk including time–area 
restrictions, gear configuration requirements, and rope strength reductions, though 
estimating the total contribution of risk reduction from diverse and overlapping 
management scenarios can be challenging. This is especially true for the North Atlantic 
right whale (right whale), whose habitat overlaps many diverse fixed-gear fisheries in state 
and federal waters. The Woods Hole Analysis of Line Entanglement Decision Support Tool 
(WHALE DST) was introduced to the Atlantic Large Whale Take Reduction Team 
(ALWTRT) in 2019 to assist deliberations among team members on the potential 
effectiveness of management actions to reduce entanglement risk. Dissemination of the 
tool was limited given its development as code using R and inclusion of confidential 
fisheries data. To broaden its benefits to ALWTRT members and further engage 
stakeholders, a web application was developed. Determining a balance of accessibility and 
effectiveness, a number of factors were considered to capture a more user-friendly version 
of the complex model. This application contributes to NOAA’s mission of transparency in 
modelling efforts, with the intention to increase public buy-in, participation, and more 
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effective discussion toward the efforts to reduce entanglement risk and mortality of right 
whales. Further, the flexibility of the WHALE DST lays the groundwork for future 
incorporation of other large whale species and expansion to other regions where 
entanglement risk persists. 

9. Cetacean sociality, reproduction, and conservation: Sublethal impacts on 
cetacean reproductive health  

Sarah Mesnick1, Randall Reeves2,3, Paul Wade4, Philippa Brakes5, and Taylor Hirsh6 
1NOAA Fisheries SWFSC, 2IUCN SSC Cetacean Specialist Group, 3Okapi Wildlife Associates, 
4NOAA Fisheries AFSC MML, 5University of Exeter, 6Oregon State University 

Many approaches to the management of human-caused mortality involve the calculation of 
reference points when managing bycatch and other human-induced mortality (Wade et al., 
2021). One such reference point, “Potential Biological Removal” (PBR), is used in the 
United States to meet the objectives of the MMPA (Wade, 1998). PBR inputs are designed to 
account for population-level differences in reproduction, which theoretically allow the PBR 
approach to accommodate reduced reproductive rates caused by sublethal human-caused 
factors. This talk draws from a recently published book chapter (Mesnick et al., 2023) that 
aims to connect advances in our understanding of cetacean sociality, mating, and 
reproduction to conservation and management strategies. This talk will summarize 
findings and highlight those of particular interest to the PSAW community. Specifically, we 
will (1) define resilience in the context of cetacean reproductive health and conservation; 
(2) review current knowledge about the social conditions necessary for maximizing 
cetacean reproductive success; (3) summarize growing evidence that cetacean 
reproductive health—fecundity, mating, and survival of young—can be impacted by a wide 
variety of human activities; and (4) propose ways this knowledge can be used to improve 
management models and strengthen conservation outcomes. 

Panel Discussion 

The panel discussion, featuring Andrea Chan (ECS Federal in support of OST), Jeff Moore 
(SWFSC), and Daniel Linden (NEFSC), covered the following key areas: 

• Improving Bycatch Collaboration: Andrea Chan discussed OST’s effort to foster a 
community of practice for bycatch analysts across regions, including the use of a private 
GitHub repository for sharing protected species estimates. 

• Entanglement Scarring: Jeff Moore commented on a question about using entanglement 
scarring to validate entanglement models. He noted that scarring provides information 
on interaction rates but is a “lagged inference” and may not directly correlate with 
current estimates of serious injury or mortality. 

• Whale Decision Support Tool (DST) Development: The team developing the North 
Atlantic Right Whale DST (Laura Solinger and Alessandra Huamani) provided an 
update, stating that the tool is currently in internal testing and is expected to be 
released to state partners next, with a goal of making it publicly available in the 
following year. They mentioned that the tool is built using R and Java. 
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Session 4: Protected Species Abundance and Distribution Modeling and Data 
Integration 

Date and Time: August 28, 2025 | 2:00 p.m.–4:00 p.m. EST 

Co-Chairs: Devin Johnson (PIFSC) and Jeffrey Moore (SWFSC) 

Session Summary 

Research advancements in species distribution models move beyond standard generalized 
additive model approaches to address complexities of changing environments. Innovations 
include the use of machine learning, forecasting, and the integration of passive acoustic 
monitoring (PAM) or satellite location tag data into movement and habitat models, as well 
as the application of climate and ensemble models. For instance, studies are now utilizing 
passive acoustic arrays and deep-learning detectors to link the densities of endangered 
species, such as Rice’s whales and various deep-diving cetaceans, to specific oceanographic 
features. Other specific presentation topics included the use of continuous time occupancy 
modeling for data from slow-moving autonomous platforms and the development of 
simulation-based frameworks to quantify how platform motion affects acoustic 
detectability. Similarly, telemetry data and ocean models have been leveraged to predict 
habitat suitability and distribution shifts for pinnipeds in response to marine heatwaves 
and record-low sea ice extent in the Bering and Chukchi Seas. 

This session focused on these new, updated, and integrated approaches for spatial 
distribution models, which form the basis of many of our spatial planning risk assessment 
and planning efforts. The abstracts demonstrated how these models are applied to real-
world challenges, including risk assessment, spatial management, and the potential 
integration of results into SARs. A key theme across these presentations is the integration 
of diverse datasets—ranging from genetic sampling via Close-Kin Mark–Recapture to 
opportunistic observations from fishing vessels—to overcome traditional data limitations. 
By combining data from autonomous platforms, genetic sampling, and platforms of 
opportunity, researchers are developing more robust frameworks to estimate population 
parameters and abundance. The overarching take-home message is that as marine 
ecosystems face increasing anthropogenic and climate-driven stressors, the evolution of 
these sophisticated modeling tools is essential for providing the high-resolution, seasonal 
data required for effective recovery planning and the permanent protection of critical 
habitats. These tools are critical for the recovery planning of endangered species like the 
smalltooth sawfish and for the management of marine resources in rapidly changing 
environments. 
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Session Talks | Abstracts 
1. Long-term sampling identifies high-use areas and indicates the declining 

abundance of small juvenile smalltooth sawfish (Pristis pectinata) in Charlotte 
Harbor, Florida 

Nicholas Farmer1, Adam Brame1, Rabiya Dar2, Andrew Wooley3, Lukas Heath3, Dylan Yakich3, 
Steven Lombardo3,4, and Gregg Poulakis3 

1NOAA Fisheries SERO, 2NOAA NCCOS, 3Florida Fish and Wildlife Conservation Commission, 
Bonefish and Tarpon Trust4 

We evaluated 13 years of endangered smalltooth sawfish sampling data from the Charlotte 
Harbor estuarine system. Within the sampling domain, we estimated 34 ± 11 (range: 15–
69) small juveniles, with the highest densities in spatiotemporally stable natural shoreline 
habitats near concentrations of mangroves, in well-oxygenated (dissolved oxygen >7 
mg/L), warm (25–33°C), brackish (salinity 5–27) waters between 5 and 15 km upriver. 
Extrapolating to the broader estuary, we estimated 503 ± 163 small juveniles (range: 357–
1,009). Modeling revealed a significant declining trend in relative abundance. Adult female 
abundance was estimated at 48 ± 16 (range: 26–144) and 87±30 (range: 39–211), as back-
calculated from expected brood size and population stable age distribution, respectively. 
The declining trend in small juveniles and the small number of adult females contributing 
to the population are causes for concern for the recovery of this species, which faces 
ongoing threats of fishery bycatch, development of high-use nursery habitats, and 
stochastic mortality events potentially linked to warming seas. Our model facilitates the 
estimation of the number of sawfish potentially exposed to harmful anthropogenic 
activities. It also identifies perennial high-use areas as priorities for permanent protection 
from the development to promote the recovery of endangered smalltooth sawfish 
populations in this unique Florida nursery habitat.  

2. Linking surface and deep oceanographic features to deep-diving cetacean 
distributions using long-term passive acoustic data 

Alba Solsona-Berga1, Kaitlin Frasier1, Matthieu Le Hénaff2, Lance Garrison3, and Melissa 
Soldevilla3 

1Scripps Institution of Oceanography UCSD, 2NOAA AOML, 3NOAA Fisheries SEFSC   

Advances in protected species assessment increasingly rely on diverse data sources and 
machine learning to improve species distribution predictions and capture complex 
spatiotemporal dynamics. The dynamic oceanography of the Gulf of America (hereafter, the 
Gulf) supports multiple cetacean species, including data-deficient and endangered species. 
However, we need to better understand the relationship between ocean dynamics and 
animal densities and distribution to design long-term monitoring programs and reduce 
species vulnerabilities to anthropogenic stressors in this heavily industrialized ecosystem.  

We derived daily species density estimates from a 21-station moored passive acoustic 
recorder array (2020–2024) and examined patterns in densities of deep-diving cetaceans 
related to surface and deep oceanographic features, including temperature, salinity, 
chlorophyll-a, upwelling, eddy dynamics, and the influence of freshwater and the tropical 
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Loop Current. We applied Boosted Regression Trees, a machine learning method, to learn 
and predict Gulf-wide distributions of these deep divers, testing multiple cross-validation 
strategies to reduce overfitting and improve generalization. The dataset combined long-
term monitoring sites with annually rotating stations deployed across diverse oceanic Gulf 
regions deeper than 250 m. 

Predictions show that goose-beaked whales (Ziphius cavirostris) are associated with deep 
eddies near steep slopes, Gervais’ beaked whales (Mesoplodon europaeus) follow surface 
and midwater eddies, and that sperm whales (Physeter macrocephalus) frequent 
freshwater-influenced regions, avoiding Loop Current waters. These findings highlight how 
surface and subsurface processes interact with topography to influence cetacean 
occurrence across the Gulf. Next steps aim to improve predictions by incorporating visual 
survey data and scaling outputs into relative abundance estimates to enhance stock 
assessments. 

3. Integrating passive acoustic data from slow-moving uncrewed systems into 
cetacean distribution models 

Janelle Badger1, Devin Johnson1, Yvonne Barkley2, Kaitlin Palmer2, Selene Fregosi3, and Erin 
Oleson1 

1NOAA Fisheries PIFSC, 2CIMAS at NOAA Fisheries PIFSC, 3Ocean Associates at NOAA Fisheries 
PIFSC  

Integrating cetacean passive acoustic monitoring (PAM) data from slow-moving 
autonomous platforms (underwater gliders and drifting buoys) into existing quantitative 
modeling frameworks could improve the precision, seasonality, and geographic scope of 
stock assessments. Understanding how glider motion affects effort and detectability is 
essential for incorporating these data into dynamic acoustic occupancy models. Two 
primary challenges exist. First, the slow and variable movement of the platforms 
complicates effort calculations. These platforms operate over broad spatiotemporal scales, 
necessitating a continuous time occupancy modeling framework to unify disparate 
datasets. Second, the detectability of cetaceans varies with sensor position, requiring a 
complex approach to model acoustic occurrence. To address these challenges, we are 
building a simulation-based approach to quantify the effects of 4D platform movement on 
acoustic detectability. These simulations will generate detectability metrics as functions of 
sensor range and relevant covariates, forming the foundation for an integrated analytical 
framework. We will then develop a dynamic species distribution model based on a zero-
inflated occupancy process that leverages both simulated detectability data and real-world 
acoustic detections from gliders and drifters, alongside remotely sensed environmental 
covariates. As a case study, we will apply this framework to sperm whales, an ideal species 
due to their deep-diving behavior and distinct echolocation clicks. This work will inform 
broader efforts of the PAM Strategic Initiative to develop robust, integrative analytical tools 
for cetacean acoustic datasets across regions. 
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4. Potential for using close-kin mark–recapture (CKMR) to enhance protected 
resource stock assessments 

Paul Conn 

NOAA Fisheries AFSC 

Close-Kin Mark–Recapture (CKMR) uses data on the frequency of kin pairs obtained from 
genetic samples to estimate population level parameters such as the abundance of breeders 
and adult survival. Unlike traditional mark–recapture, estimation is possible even if 
animals are only sampled once (as with hunter harvest, fish catch, bycatch, or strandings). 
To date, most CKMR applications have involved marine fisheries, including ongoing 
applications by NMFS to high profile fish stocks such as red snapper, gag grouper, and 
Atlantic bluefin tuna. However, the first application to marine mammals (bearded seals in 
Alaska) was published last year, with more (e.g., Pacific walruses) expected in the near 
future. In this talk, I give a basic explanation of CKMR and describe details of how it was 
applied to bearded seals. I also describe potential impediments to its application, including 
obtaining a sufficient number of samples as well as possible problems with applying “off 
the shelf” methods to smaller populations (e.g., <1000 individuals). In particular, to date, 
most applications of CKMR have relied on a pseudo-likelihood approximation where 
pairwise comparisons of relatedness are assumed to be independent. This approximation 
works well when abundance is high and the sampled fraction of the population is low (as 
with many marine fisheries) but can result in confidence intervals that are far too broad 
when applied to smaller populations. I outline a possible solution using a combination of 
approximate Bayesian computation (ABC) and individual-based simulation. 

5. Estimating Rice's whale (Balaenoptera ricei) all density in their core 
distribution area using spatial capture–recapture analysis 

Ashley Cook1, Melissa Soldevilla2, Elizabeth Babcock3, Ludovic Tenorio1, Amanda Debich2, and 
Heloise Frouin-Mouy1 

1UM CIMAS and NOAA Fisheries SEFSC, 2NOAA Fisheries SEFSC, 3University of Miami 

Rice's whales (Balaenoptera ricei) are a highly endangered baleen whale species inhabiting 
the Gulf of America (formerly the Gulf of Mexico), with fewer than 100 individuals. 
Monitoring their density and abundance is vital for their conservation and recovery. Spatial 
capture–recapture (SCR) is a developing method in passive acoustic monitoring of 
cetaceans, enabling the estimation of animal density and abundance by integrating mark–
recapture and distance sampling models to predict how animals are detected as a function 
of distance from a sensor.  

In our study, we deployed an array of 18 bottom-mounted hydrophones, spanning a 40 by 
360 km area along the upper slope of the West Florida Shelf, adjacent to the De Soto 
Canyon, during twelve months from May 2021 to April 2022. We quantified call density 
from Rice’s whale vocalizations detected using a deep-learning-based call detector, 
accounting for false positives and the probability of detection. False positive rates were 
determined through manual validation, while the probability of detection was calculated 
using SCR methods on a subset of data in which we identified the hydrophones that 
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detected each call, yielding call capture history vectors. 

We present call density estimates (calls/hour/km²) over ten 20-day periods for both long-
moan and downsweep pulse sequence calls. Call densities varied over time, with long-moan 
densities consistently higher than downsweep sequences. Our findings provide valuable 
insights into relative trends in Rice’s whale seasonal density and distribution in the core 
distribution area, which can inform marine spatial planning efforts and minimize risk from 
human-caused disturbance.  

6. Predicting habitat suitability for ribbon and spotted seals in Arctic Alaska 

Elizabeth McHuron1 and Josh London2 

1University of Washington, 2NOAA Fisheries AFSC MML  

Ribbon (Histriophoca fasciata) and spotted (Phoca largha) seals are widely assumed to be 
adversely affected by ongoing and projected declines in annual sea ice extent, yet there 
have been few quantitative analyses of their distribution and habitat use in Alaskan waters. 
We leveraged existing telemetry data from 2005–2019 and a newly developed regional 
ocean model for the North Pacific (MOM6-NEP) under NOAAs Changing Ecosystem and 
Fisheries Initiative (CEFI) to develop species distribution models for ribbon and spotted 
seals in the Bering and Chukchi Seas. Random forest classification was used to explore the 
influence of environmental covariates on seal presence and simulated absences. Models 
revealed the importance of static and dynamic features in driving the distribution of both 
species, particularly variables related to sea ice concentration; however, model 
performance and important environmental covariates varied among seasons (spring, 
winter, and fall/summer) and species. Winter habitat suitability predictions during recent 
marine heatwaves and record-low sea ice extent in the Bering Sea (2014–2019) suggest 
that northwesterly shifts and reductions in the total area of suitable habitat may have 
occurred. The magnitude of predicted changes were greater for ribbon seals compared 
with those for spotted seals, which is consistent with species-specific changes in body 
condition during this time period. The development of dynamic Spatial Distribution Models 
(SDMs) for ribbon and spotted seals, facilitated by the accessibility and broad spatial 
coverage of the MOM6-NEP model, are a useful tool for management and risk assessment 
and help lay the groundwork for similar model development for other ice-associated seals 
and future predictions.   

7. Framework for estimating seasonal at-sea pinniped density and distribution 
Amanda Warlick and Paul Conn 

NOAA Fisheries AFSC 

Understanding seasonal at-sea distributions of protected species can inform natural 
resource decisions, fisheries management measures, and ecosystem-based modeling 
efforts. However, gathering data to support the estimation of at-sea distributions of top 
predators can be challenging due to logistical or cost constraints. Marine wildlife 
observations from platforms of opportunity (POP) such as fishing or tourist vessels can 
therefore provide a means of obtaining data to inform species distribution models at 
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broader spatio-temporal scales than would otherwise be feasible. Here, we describe a 
framework for estimating seasonal at-sea densities using (1) species density models 
estimated from POP data using spatial count regression (similar to Ver Hoef et al., 2021) 
and (2) abundance-adjusted species distribution maps estimated from telemetry and count 
data. These relative abundance and density layers are then combined in a post-hoc 
generalized linear mixed model with spatial autocorrelation as described by Conn et al. 
(2022). We discuss the application of this framework to northern fur seals (Callorhinus 
ursinus) and Steller sea lions (Eumetopias jubatus) in the Gulf of Alaska and Bering Sea. 
Both of these species are experiencing divergent abundance trends across their range, 
providing an opportunity to improve the specificity of seasonal species distribution models 
and habitat utilization densities to inform ongoing species recovery planning. We discuss 
how the biases of each dataset potentially contribute to overall uncertainty. This 
framework can improve our understanding of habitat use and trophic interactions for 
depleted and other top predators in a dynamic and changing environment.  

Session 5: Detecting and Monitoring Range and/or Population Shifts  

Date and Time: September 4, 2025 | 2:00 p.m.–4:00 p.m. EST 

Co-Chairs: Meghan Gahm (OPR) and Diana Dishman (WCRO) 

Session Summary 

This session focused on efforts to identify the extent of species ranges, monitor shifts in 
those ranges in response to changing environmental conditions, and understand how 
population structure, demographics, and gene flow influence species’ distributions. 
Presentations in this session highlighted efforts to address crucial data needs for 
understanding protected species distributions, innovative approaches to filling key 
information gaps, and factors likely to influence distribution, population structure, and 
demographics into the future.  

This session began with a presentation on climate vulnerability assessments that evaluate 
which protected species were likely to express range shifts in response to changing ocean 
conditions. Several presentations were focused on establishing and monitoring the spatial 
ranges of sea turtles and using tagging and genetic tools to understand population 
connectivity and demographics. Across different sea turtle species, satellite tagging, 
genotyping, and kinship reconstruction were used to identify previously unknown 
migration patterns, assign individuals to breeding populations, and reconstruct historical 
effective population sizes. A subsequent presentation on elk horn coral in Florida also 
highlighted the use of demographic monitoring in tracking population trends and loss of 
genotypic diversity after large-scale bleaching events and the effects on distribution and 
future genetic resilience. Two speakers addressed the challenges of monitoring and 
recovery planning for eulachon, a species with large data gaps and little monitoring data. 
These presentations emphasized the importance of leveraging collaborative approaches 
and partnerships and highlighted an example of using samples collected from studies 
targeting other species that were analyzed for eulachon environmental DNA (eDNA) to 
estimate marine distribution and abundance. Several recurring themes emerged from the 
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presentations. A key challenge identified was the difficulty in addressing significant data 
gaps, particularly in areas that are hard to survey or have limited historical data. 
Additionally, the importance of considering demographics and population connectivity was 
consistently highlighted when assessing a species’ range, and these forces will also impact 
the potential for future range shifts in these species. 

Session Talks | Abstracts 

1. Using marine mammal and sea turtle climate vulnerability assessment results 
to focus research into shifting distributions 

Matthew Lettrich1 and Dori Dick2 
1ECS Federal in Support of OST, 2NOAA Fisheries OPR 

NOAA Fisheries conducted climate vulnerability assessments (CVAs) for marine mammals 
and sea turtles to characterize the populations’ susceptibility to changing environmental 
conditions. The CVAs included a component that assesses sensitivity and adaptive capacity 
using life history traits scored using published literature and expert elicitation. Subsets of 
these traits (e.g., migratory behavior, site fidelity, and habitat specificity) were used as 
proxies for the potential of each population to shift distribution, abundance, and phenology. 

Of the 236 marine mammal populations assessed, 8% (n = 20) showed a very high 
potential, and 46% (n = 109) showed a high potential to shift distributions. Of the 49 sea 
turtle populations assessed, 35% (n = 17) showed a very high potential, and 51% (n = 25) 
showed a high potential to shift distributions. Although the approach does not estimate the 
direction or magnitude of the shift, these assessments can help direct research questions 
and conservation actions based on the categorical ranking of potential for climate-
mediated shifts in distribution, abundance, and phenology. Traits that were most 
influential on the scores for each population warrant more advanced examination and 
mechanistic modeling that may lead to further insights into range shifts. 

2. Establishing baseline spatial ranges for Marianas nesting green turtles 

Josefa Munoz1, Alexander, Gaos2, Devin Johnson2, Camryn Allen2, T. Todd Jones2, and Summer 
Martin2 

1UH CIMAS at NOAA Fisheries PIFSC, 2NOAA Fisheries PIFSC  

Understanding the inter-nesting movement and reproductive migration of sea turtles is 
crucial for international and local conservation, especially for the data-deficient Central 
West Pacific (CWP) Distinct Population Segment (DPS) of green sea turtles (Chelonia 
mydas), which are listed as endangered under the ESA. The Mariana Islands, which include 
Guam and the Northern Mariana Islands (Saipan, Tinian, and Rota), are the only U.S. 
territory and commonwealth, respectively, where green turtle nesting occurs in the CWP 
region. Currently, data are unavailable on the spatial range of Mariana Islands nesting 
females. We equipped 33 turtles with Argos and Fastloc GPS satellite tags across multiple 
nesting beaches in the Marianas from 2014 to 2023 to elucidate their inter-nesting 
movements and post-nesting migrations. We also examined migratory patterns across 
deployment years, islands, and between the peaks and non-peaks of the nesting season. 
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Inter-nesting behavior ranged from sedentary to mobile. Thirty turtles completed long-
distance migrations to multiple jurisdictions across the Western Pacific, while the 
remaining three migrated short distances (<150 km) to feeding areas in the Marianas. Our 
findings illustrate the importance of particular nearshore habitats around the archipelago, 
as well as the need for international approaches for green turtle management and 
conservation in the Western Pacific. Overall, this study establishes the first baseline inter-
nesting and foraging ground distribution of Mariana Islands nesting green turtles, 
providing a critical reference point for long-term monitoring to detect future population 
shifts caused by environmental and/or anthropogenic change. 

3. Catalyzing new science for the recovery of eulachon 

Jeannette Zamon1 and Laura Heironimus2 
1NOAA Fisheries NWFSC, 2Washington Department of Fish and Wildlife 

Making progress toward protected species recovery requires a fundamental understanding 
of processes that limit reproduction, growth, and survival. For species where such key 
information is still unavailable, recovery efforts can suffer, especially when that species 
does not have the high-visibility status of being a “species in the spotlight” to motivate 
rapid dedication of resources to fill data gaps. Overcoming the challenges of substantial 
data gaps, low visibility, and lack of dedicated resources requires solutions that are both 
pragmatic and creative. We review the approach currently used by the Eulachon Technical 
Recovery and Implementation Team to catalyze new work and new partnerships 
addressing critical uncertainties with respect to larval identification, marine distribution, 
and variation in spawning in a threatened smelt endemic to the northeast Pacific. 

4. Revealing the marine distribution of eulachon with eDNA 

Owen Liu1, Ole Shelton2, Ryan Kelly1, and Jeanette Zamon2 

1University of Washington, 2NOAA Fisheries NWFSC  

In this study, we use environmental DNA (eDNA) as a nondestructive, scalable sampling 
method for revealing the distribution of a threatened species. We sampled eDNA at an 
ecosystem scale to estimate the distribution of eulachon (Thaleichthys pacificus), a 
threatened anadromous smelt ranging along the coastal Northeast Pacific. We amplified 
eulachon DNA from thousands of water samples collected at night across two years and 
more than 200,000 square kilometers along the U.S. West Coast. We then used 
spatiotemporal models to derive quantitative estimates of eulachon DNA across space, 
depth, and time relative to environmental covariates. We find that eulachon DNA in the 
ocean has a distribution weighted toward the ocean surface, spatially associated with 
major river mouths and productive offshore banks. Temperature and prey density were 
key covariates, with eulachon more likely to be found in warmer waters with higher prey 
concentrations. We discuss how our results can augment the information currently used in 
eulachon recovery planning and describe the wide applicability of our statistical models for 
estimating distribution and abundance for other species of conservation concern. 
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5. Advanced genomic methods for stock identification of imperiled Pacific 
leatherback turtle 

Aubrie Onoufriou1, Amy Frey2, Suzanne Roden2, and Peter Dutton2 

1NRC at NOAA Fisheries SWFSC, 2NOAA Fisheries SWFSC  

Leatherback sea turtles (Dermochelys coriacea) are globally distributed, regularly 
migrating across oceans between nesting and foraging areas. Within the Pacific Ocean, 
populations have declined precipitously since the 1980s, with bycatch in industrial and 
artisanal longline and gillnet fisheries considered to be one of the most significant threats. 
In response, NOAA’s “Species in the Spotlight” initiative promotes an international 
collaborative effort to understand and minimize the impacts of bycatch in these declining 
populations. Determining the natal origin of bycaught individuals is necessary for carrying 
out meaningful stock assessments, and studies have shown that leatherbacks caught in the 
east and central North Pacific originated from the western Pacific metapopulation.  

We have leveraged the collective genomic resources available for western Pacific 
leatherbacks with genomic sequencing to identify fine-scale population structure among 
known breeding sites. A genotyping-in-thousands (GT-seq) panel of nuclear loci was 
developed for Atlantic leatherbacks and used to successfully examine paternity, 
relatedness, and kinship in eastern Pacific populations. Here, n =171 individuals from 
nesting sites in the western Pacific were genotyped at n = 185 loci using this same panel to 
establish a baseline for individual stock assignments. We also genotyped n = 7 individuals 
sampled at sea in California to assess connectivity between foraging and nesting sites. The 
development of streamlined tools to investigate stock structure is timely in light of the 
urgent conservation needs of this species, and ensuring their transferability encourages 
and empowers international collaborators to contribute to the conservation of this notable 
species in their own countries.  

6. Demographic studies using genomics and linkage 

John Horne1 and Peter Dutton2 

1University of Washington at NOAA Fisheries SWFSC, 2NOAA Fisheries SWFSC 

Genetics and genomics have a growing importance in conservation science. However, 
traditional inferences that use DNA mutation as a source of variation are not always 
sensitive to recent demographic patterns that are important to conservation management. 
An alternative to slow mutation is to use genetic recombination, which produces new 
variation in the genome between each generation in the form of linkage that reflects recent 
population-level processes. Emergent methods that take advantage of linkage are already 
leading to insights into the demographics of endangered species. Here, we present a 
recombinant linkage map for the leatherback turtle (Dermochelys coriacea) and apply 
empirically derived recombination distances to genomic loci to reconstruct recent trends in 
effective population size going back several generations. Results show a gradual and 
ongoing decline in spite of a temporary surge in nesting activity during the early 2000s. 
Outputs like these complement ecological data in ways that are less limited than mutation-
based inferences and represent a significant advance in conservation genomics. 
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7. Acropora palmata demography and restoration in Florida 

Mark Ladd1, Dana Williams2, and Allan Bright2 
1NOAA Fisheries SEFSC, 2UM CIMAS at NOAA Fisheries SEFSC 

The Elkhorn coral (Acropora palmata) population in the Florida Keys has suffered 
devastating losses in recent years. Since 2004, our ongoing demographic monitoring has 
documented losses not only in abundance and spatial distribution but also in genotypic 
diversity—over 90% in the past two decades. Sexual reproduction in this species requires 
distinct neighboring genets with ramets that are large enough to spawn. However, based 
on the size distribution of the remaining population we estimate that only half of the 
remaining genotypes have a viable chance to sexually reproduce. In the 20 year duration of 
this study, no recruitment of new genotypes (larval recruitment) has been observed in our 
monitoring plots, which underscores the urgency for intensive intervention to preserve A. 
palmata in the Florida Keys. Restoration efforts need to address the sparse distribution, 
low genotypic diversity, and increasingly frequent thermal stress events impacting this 
species.  
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Training Sessions 
Summary 

Training is a crucial component of the PSAWs as it bridges the gap between scientific 
advancements and their practical implementation. By providing training, PSAW ensures 
that the NOAA Fisheries protected species community gains the necessary skills to utilize 
new innovations and coordinates the development of essential technical proficiencies. This 
skill-building is critical for fulfilling PSAW priorities and the agency’s mission. Ultimately, 
training fosters scientific collaboration, builds expertise in advanced technologies, 
promotes reproducible science, and enables the agency to effectively manage and conserve 
protected species and marine resources. 

Session Descriptions 

Training Session 1: Making Data Management Accessible 
Date and Time: August 19, 2025 | 2:00 p.m.–5:00 p.m. EST 
Instructor: Stacie Koslovsky, NOAA Fisheries AFSC 

Good data management is an important foundation for reproducible science, making data 
workflows efficient and ultimately making data publicly available; however, sometimes this 
can be challenging to implement. In this training workshop, I will give a seminar about 
accessible data management practices, making sure that the information is relevant and 
valuable for varying levels of skills and experience. Then, I will separate the group into 4–5 
breakout rooms where each will have a different data management scenario to work 
through and discuss for the second portion of the training. 

Prerequisites: This training session is targeted at staff at all levels who are interested in 
data management. Beginners and those a little intimidated by data management are 
welcome and encouraged to attend! 

Training Session 2: Reproducible Science Using Quarto 
Date and Time: September 9, 2025 | 1:30 p.m.–5:00 p.m. EST 
Instructor: Jonathan Peake, NOAA Fisheries NWFSC 

Reproducible reports are documents that combine analysis code, outputs (like plots or 
tables), and narratives to ensure that results can be easily replicated and verified by others. 
They are commonly used in scientific research, data science, and analytics to maintain 
transparency and reliability. By incorporating both the code and results into one document 
(or a collection of documents), anyone can run the same analysis on the same data (or 
updated data) and obtain the same results. Quarto is a software that combines Markdown 
language and scientific code to produce high-quality, reproducible reports. In this 
workshop, we will discuss the basics of Quarto and how to leverage this tool to take 
reproducible science to the next level. 

Prerequisites: This training session is targeted at staff interested in learning how to use 
Quarto for reproducible science. No prior experience with Quarto is required, although a 
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general understanding of either R or Python is suggested. Attendees will follow along with 
interactive tutorials on the NMFS JupyterHub, which is a shared developing environment 
accessed through the internet browser. No additional software is required for this 
workshop. 

Training Session 3: Developing Reproducible SARs Using Quarto and GitHub 
Date and Time: September 16, 2025 | 1:30 p.m.–5:00 p.m. EST 
Instructors: Josh London and Brian Fadely, NOAA Fisheries AFSC 

The AFSC Marine Mammal Laboratory has been developing a reproducible workflow for 
SARs using Quarto and GitHub. This workshop will aim to give an overview of the process 
we have developed and then walk participants through the steps to create a skeleton SAR 
project for their species of interest. 

Prerequisites: This training session is targeted at authors of marine mammal SARs who 
want to adopt a reproducible framework for their reports with R, Quarto, and GitHub as 
central tools. Previous experience with R, Quarto (or R Markdown) is required, and users 
should be comfortable using these tools for reproducible science. GitHub accounts are 
required. Users should also have a good understanding of the SAR development process 
and the scientific review group process. 

Workshop Conclusions 
The PSAW stands as a critical forum that reinforces the essential link between protected 
species science and the mission of NOAA Fisheries. The overriding conclusion is that this 
science is not merely academic but foundational to the agency’s core mandate of 
conservation and recovery, ensuring that management decisions are based on the best 
scientific information. The workshop’s recurring success demonstrates a dedicated, 
collaborative effort to raise the standard of this science nationwide. 

A major highlight of the PSAW is the systematic effort to advance assessment methods by 
embracing sophisticated technologies. The workshops’ main themes center on technical 
frontiers: the use of the NPST and FIT, advanced approaches to bycatch estimation, 
sophisticated abundance and distribution modeling, and addressing assessment and 
monitoring challenges like population range shifts. The use of advanced technology and 
methods are key to addressing factors impacting protected species under NOAA Fisheries 
purview.  

Examples include: 

• Remote Sensing and Uncrewed Systems: The use of drones for aerial surveys and 
advanced infrared video systems for better data collection. 

• Acoustic and Biological Tools: The reliance on PAM methods for distance-based 
estimation and trend monitoring, as well as the implementation of novel techniques like 
environmental DNA (eDNA). 
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• Integrated Modeling: The application of powerful analytical tools, including Bayesian 
Hierarchical Models and Vector Autoregressive Spatio-Temporal (VAST) models, to 
integrate disparate data sources and produce robust, multi-species assessments. 

The PSAW is vital because it institutionalizes the process of continuous improvement in 
science, making it directly relevant to NOAA Fisheries’ mission. It acts as a national 
mechanism for capacity building and ensuring that the entire protected species community 
is equipped with the skills to use new tools through dedicated training. The workshop also 
highlighted collaborative efforts within the agency and with external partners, 
demonstrating critical connections across regional science centers and partners to share 
knowledge and avoid redundant efforts. Lastly, the workshop highlighted the need for 
additional science and research to address management and conservation needs and 
ensure that the latest science and scientific methods inform the management of species and 
ecosystems. 
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Appendix 1: Steering Committee Members 

• Erin McMichael, Lead Workshop Coordinator, ECS Federal in support of the Office of 
Science and Technology (OST) - Co-Chair Session 1  

• Meghan Gahm, Office of Protected Resources (OPR) - Co-Chair Session 5 

• Tara Trinko Lake, Northeast Fisheries Science Center (NEFSC) - Co-Chair Session 2, 
Parts 1 and 2 

• Héloïse Frouin-Mouy, Southeast Fisheries Science Center (SEFSC) - Co-Chair Session 2, 
Parts 1 and 2 

• Jeff Moore, Southwest Fisheries Science Center (SWFSC) - Co-Chair Session 4 

• Diana Dishman, West Coast Regional Office (WCRO) - Co-Chair Sessions 3 and 5 

• Devin Johnson, Pacific Islands Fisheries Science Center (PIFSC) - Co-Chair Session 4 

• Melissa Snover, Pacific Islands Regional Office (PIRO) - Co-Chair Session 3 

• Kara Shervanick, Southeast Regional Office (SERO) 

• Lukas DeFilippo, Alaska Fisheries Science Center (AFSC) 
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Appendix 2: Workshop Agenda 
Date and Time: August 14, 2025 | 2:00 p.m.–4:30 p.m. EST 
Session 1: Welcome Remarks and Special Session on NPST 
Co-Chairs: Erin McMichael (ECS Federal in Support of OST) and Kathryn Doering (OST) 

2:00–2:10 p.m. Welcome Remarks, OST and Protected Species Science 
Patrick Lynch, OST, Director of Assessment and Monitoring Division 

2:10–2:20 p.m. Overview of the National Protected Species Toolbox Initiative, 2013–2025 
Erin McMichael, ECS Federal in Support of OST  
Kathryn Doering, OST 

2:20–2:35 p.m. Development and demonstration of an interactive Shiny App for at-sea distributions 
and densities of marine mammals 
Stacie Koslovsky, AFSC 

2:35–2:50 p.m. Advancing Density Surface model tools for cetacean management in the Pacific Islands 
Devin Johnson, PIFSC 

2:50–3:05 p.m. Understanding sea turtle distributions across the Northwest Atlantic using integrated 
spatiotemporal species distribution models  
Mitchell Rider, CIMAS at SEFSC 

3:05–3:20 p.m. Harnessing the power of photo-ID data for apportionment to migratory whale herds 
Alex Curtis, SWFSC 

3:20–3:35 p.m. Developing multi-species nuclear genetic panels for marine mammals of high 
conservation and management concern 
Keith Hernandez, SWFSC 

3:35–3:50 p.m. Toward improved bycatch estimation for bottlenose dolphins: Development of a 
genomic toolkit for stock assignment 
Nicole Vollmer, UM CIMAS at SEFSC 

3:50–4:05 p.m. Modeling population-level impacts of Pacific longline fisheries bycatch on endangered 
leatherbacks and loggerheads 
Zachary Sider, University of Florida 

4:05–4:10 p.m. Estimating cetacean abundance from line-transect surveys in the Pacific using an open 
science approach 
Amanda Bradford, PIFSC 

4:10–4:15 p.m. Salmonid Stressor Response electronic library 
Jeff Jorgensen, NWFSC 
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Date and Time: August 21, 2025 | 2:00 p.m.–4:00 p.m. EST 
Session 2, Part 1: Advanced Technologies and Platforms in Protected Species Science, 
Conservation and Management 
Co-Chairs: Héloïse Frouin-Mouy (SEFSC) and Tara Trinko-Lake (NEFSC) 

2:05–2:20 p.m. New advances in large whale satellite transmitters 
Alex Zerbini, CICOES University of Washington at AFSC MML 

2:20–2:35 p.m. Developing Uncrewed Aerial System (UAS) survey methods to estimate sea turtle 
distribution and abundance in neritic foraging habitats 
Trevor Joyce, SWFSC and Melissa Cook, SEFSC 

2:35–2:50 p.m. Elevating cetacean tagging: UAS biologging tag deployment using FreeFly Astro 
Isaac Benaka, NEFSC 

2:50–3:05 p.m. Assessing the accuracy and precision of group size estimates in a gray whale abundance 
survey using paired visual and UAS observations 
Trevor Joyce, SWFSC 

3:05–3:20 p.m. Development of a Pacific-wide passive acoustic glider program to augment cetacean 
surveys  
Selene Fregosi, Ocean Associates at PIFSC 

3:20–3:35 p.m. Localization and tracking of Rice’s whales from sparse arrays of passive acoustic 
moorings 
Ludovic Tenorio-Hallé, Marine Conservation Research 

3:35–3:40 p.m. Acoustic density parameter estimation from sperm whale three-dimensional acoustic 
tracking in the Bay of Campeche 
Héloïse Frouin-Mouy, UM/CIMAS at SEFSC 
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Date and Time: August 26, 2025 | 2:00 p.m.–4:30 p.m. EST 
Session 3: Protected Species Bycatch 
Co-Chairs: Melissa Snover (AKRO) and Diana Dishman (WCRO) 

2:00–2:12 p.m. 
Trends in bycatch of fish, marine mammals, sea turtles, and seabirds in U.S. commercial 
fisheries 
Andie Chan, ECS Federal in support of OST 

2:13–2:25 p.m. 
Leveraging catch data: The value of partnerships to monitor and manage dolphin-
fisheries interactions 
Jessica Powell, SERO 

2:26–2:38 p.m. Apportioning causes and origins of mortality using live and dead sightings of individuals 
Dan Linden, NEFSC 

2:39–2:51 p.m. Estimating total entanglement of humpback whales in unobserved fixed gear fisheries 
off the U.S. West Coast 
Jeffrey Moore, SWFSC 

2:52–3:04 p.m. Developing a novel satellite tag anchor system for leatherback turtles to support 
bycatch impact assessments 
Alexander Gaos, PIFSC 

3:05–3:17 p.m. Advancing on-demand fishing gear to reduce whale entanglements and provide fishery 
access 
Megan Amico, NEFSC 

3:18–3:30 p.m. U.S. West Coast groundfish fishery interactions with humpback whales and leatherback 
sea turtles 
Michaela Melanson, WCRO 

3:31–3:50 p.m. Risk business: Web application for estimation of entanglement risk 
Alessandra Huamani, NEFSC 

3:44–3:56 p.m. Cetacean sociality, reproduction and conservation: Sublethal impacts on cetacean 
reproductive health  
Sarah Mesnick, SWFSC 

4:00–4:30 p.m. Panel Discussion 
Andie Chan, ECS Federal in support of OST 
Dan Linden, NEFSC 
Jeff Moore, SWFSC 
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Date and Time: August 28, 2025 | 2:00 p.m.–4:00 p.m. EST 
Session 4: Protected Species Abundance and Distribution Modeling and Data Integration 
Co-Chairs: Devin Johnson (PIFSC) and Jeffrey Moore (SWFSC) 

2:05–2:20 p.m. 
Long-term sampling identifies high-use areas and indicates declining abundance of small 
juvenile smalltooth sawfish (Pristis pectinata) in Charlotte Harbor, Florida 
Nick Farmer, SERO 

2:20–2:35 p.m. Linking surface and deep oceanographic features to deep-diving cetacean distributions 
using long-term passive acoustic data 
Alba Solsona-Berga, Scripps Institution of Oceanography UCSD 

2:35–2:50 p.m. Integrating passive acoustic data from slow-moving uncrewed systems into cetacean 
distribution models 
Janelle Badger, PIFSC and Kaitlin Palmer, Ocean Associates at PIFSC 

2:50–3:05 p.m. Potential for using close-kin mark-recapture (CKMR) to enhance protected resource 
stock assessments 
Paul Conn, AFSC 

3:05–3:20 p.m. Estimating Rice's whale (Balaenoptera ricei) call density in their core distribution area 
using spatial capture-recapture analysis 
Ashley Cook, UM CIMAS at SEFSC 

3:20–3:35 p.m. Predicting habitat suitability for ribbon and spotted seals in Arctic Alaska 
Elizabeth McHuron, University of Washington 

3:35–3:50 p.m. Framework for estimating seasonal at-sea pinniped density and distribution 
Amanda Warlick, AFSC 
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Date and Time: September 4, 2025 | 2:00 p.m.–4:00 p.m. EST 
Session 5: Monitoring and Detecting Range and Population Shifts  
Co-Chairs: Meghan Gahm (OPR) and Diana Dishman (WCRO) 

2:05–2:20 p.m. 
Using marine mammal and sea turtle climate vulnerability assessment results to focus 
research into shifting distributions 
Matthew Lettrich, ECS Federal in support of OST 

2:20–2:35 p.m. Establishing baseline spatial ranges for Marianas nesting green turtles 
Josefa Munoz,  UH CIMAS at PIFSC 

2:35–2:40 p.m. Catalyzing new science for recovery of eulachon 
Jeannette Zamon, NWFSC 

2:40–2:55 p.m. Revealing the marine distribution of eulachon with eDNA 
Owen Liu, University of Washington 

2:55–3:10 p.m. Withdrawn- Monitoring population shifts of threatened eulachon in the Columbia 
River: Tools and challenges 
Laura Heironimus, Washington Department of Fish and Wildlife 

3:10 –3:25 p.m. Advanced genomic methods for stock identification of imperiled Pacific leatherback 
turtle 
Aubrie Onoufriou, NRC at SWFSC 

3:25–3:40 p.m. Demographic studies using genomics and linkage 
John Horne, University of Washington at SWFSC 

3:40–3:55 p.m. Acropora palmata demography and restoration in Florida 
Mark Ladd, SEFSC 

 
 

https://drive.google.com/file/d/17uUUy32vCKffXPJkSB1Rq1X9HrqLbRko/view?usp=sharing
https://drive.google.com/file/d/17uUUy32vCKffXPJkSB1Rq1X9HrqLbRko/view?usp=sharing
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Date and Time: September 11, 2025 | 2:00 p.m.–4:30 p.m. EST 
Session 2, Part 2: Advanced Technologies and Platforms in Protected Species Science, 
Conservation and Management 
Co-Chairs: Héloïse Frouin-Mouy (SEFSC) and Tara Trinko-Lake (NEFSC) 

2:05–2:20 p.m. Geospatial Artificial Intelligence for Animals 
Christin Khan, NEFSC 

2:20–2:35 p.m. Trends in baleen whale acoustic detections and oceanographic variables over broad 
spatial and temporal scales 
Julia Zeh, NEFSC 

2:35–2:50 p.m. Harnessing all available tools for green sea turtle conservation success 
Cali Turner Tomaszewicz, SWFSC 

2:50–3:05 p.m. A PIT tag detection system for evaluating pinniped predation on salmon and steelhead  
Michelle Rub and Gabriel Brooks, NWFSC 

3:05–3:11 p.m. Molecular advances in conservation monitoring: A novel epigenetic tool for sexing sea 
turtles non-lethally 
Eugenie “Charley” Yen, University of Massachusetts Amherst 

3:11–3:17 p.m. Methodological recommendations for using eDNA to assess diversity of marine 
protected species 
Richards McBride for Christopher Powers, NEFSC 

3:17–3:23 p.m. Rapid eDNA-Based assessment of green turtle abundance in Southern California 
Lena Stasiak, SWFSC 

3:23–3:38 p.m. Characterizing the deep-sea coral communities of the Central Pacific with eDNA 
Meredith Everett, NWFSC 

3:38–3:44 p.m. Calibrating spectral models for Kemp’s ridley (Lepidochelys kempii) sea turtle age 
estimation by Near-InfraRed Reflectance Spectroscopy (NIRS) 
Jamie Clark, University of North Carolina Wilmington 

3:44–3:59 p.m. A novel approach to blood collection in free-swimming cetaceans: Adapting human 
technologies for protected species assessments, conservation, and management 
Cynthia Smith for Forrest Gomez, National Marine Mammal Foundation 

3:59–4:14 p.m. Technology Readiness Levels (TRLs) for North Atlantic right whale detection and vessel 
strike risk reduction 
Casey Corrado Kirsch, The MITRE Corporation 

4:14–4:29 p.m. A model-based approach to assess the effectiveness of vessel strike risk reduction 
technologies 
Tom Weber, The MITRE Corporation 
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