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Contact Information
Instagram and Twitter: @tester_uh, #tester2021
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Tester is Going Virtual!
Presentations this year will be a combination of live and previously recorded talks with
opportunities for questions with presenters during each session. All talks should be
viewed online using the following:
Zoom Link: https://hawaii.zoom.us/j/93945200777
Meeting ID: 939 4520 0777
Password: tester21
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Tester 2021
Keynote Speakers
Nainoa Thompson

As an explorer, environmentalist, master navigator, cultural revivalist, educator and
storyteller, Nainoa Thompson has led the rediscovery and revival of the ancient
Polynesian art of navigation. Through his voyaging, teaching and engagement, he has
opened a global, multigenerational dialogue on the importance of sustaining ocean
resources and maritime heritage. Thompson has dedicated his life to exploring the
ocean, maintaining the health of the planet and ensuring that the ancient marine
heritage and culture of Polynesia remain vibrant into the future.
Opening Keynote on Tuesday April 20th, 10 – 11 AM
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Dr. Frank Lake

Dr. Frank Lake’s research focuses on wildland fire effects, traditional ecological
knowledge, climate change, and ethno-ecology with an emphasis on cultural
management and fire ecology of forest, shrub, grassland, and riparian environments in
the Klamath-Siskiyou bioregion. His research supports the Western Klamath
Restoration Partnership composed of the Mid Klamath Watershed Council and
Orleans-Somes Bar Fire Safe Council, Karuk Tribe, Yurok Tribe, The Nature
Conservancy, rural community members, and government agencies on fuels reduction,
prescribed fire, ethno-botany, and other natural resource issues.

Keynote Address on Wednesday April 21st, 1 – 2 PM
Integrating Indigenous and Western knowledge systems with collaborative scientific
research
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Dr. Noelani Puniwai

Dr. Noelani Puniwai is an environmental scientist and professor at the Kamakakūokalani
Center for Hawaiian Studies. Born and raised in the Puna district of Hawai‘i Island, her
goal is to teach a new generation of scholars to mālama ‘aina. Her research interests
include coastal ecosystems, cultural geography, knowledge co-production, and
seascapes. She focuses on he alo a he alo (face-to-face) learning and pono
methodologies to provide us all with the tools to center our science around aloha ‘aina.

Keynote Address on Friday April 23rd, 10 – 11 AM
Wealth, Well-being, and Change
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Other Invited Presentations
Tour of the UH Campus Arboretum with Nōweo Kai

Nōweo Kai is from Kaimuki. Both of her parents are from O‘ahu, and grandparents from
O‘ahu and Hawai‘i Island. She loves Hawai‘i’s natural and cultural history, has worked in
education and Hawaiian plant conservation, and aims to stay teachable. Nōweo is a
graduate of UH Mānoa Botany Department and is now working as Curator for the UH
Campus Arboretum.
Wednesday April 21st at 10 AM
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A Presentation and Discussion with He‘eia National Estuarine
Research Reserve

Dr. Kawika Winter

Dr. Shimi Rii

Fred Reppun

Katy Hintzen

Reserve Manager

Research Coordinator

Education Coordinator

Coastal Training
Program Coordinator

He‘eia National Estuarine Research Reserve (HeNERR) puts into practice the ʻolelo
noʻeau "‘A'ohe pau ka 'ike i ka hālau ho'okahi." The HeNERR, designated in 2017,
brings together federal, state, and community based partners who bring unique tools
and perspectives to ecosystem management, but share a unified vision of He‘eia as a
restored, functioning ahupua‘a (traditional social-ecological community) that promotes
‘āina momona (sustainable abundance) for future generations. Within HeNERR, we
support research projects that align with the goals and objectives of the partner
organizations, which include evaluating ecosystem services affected by
ecosystem-based restoration efforts, and educating local students to be cultural and
natural resource stewards

Photo: He‘eia NERR / Manuel Mejia

Thursday April 22nd at 10 AM
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Tester 2021 Schedule
All talks will be held online and can be accessed using the link previously provided.
Times when presenters will be present to answer questions are indicated in each
session. The zoom link will open at 9:30 AM each day of the symposium.

Tuesday April 20th
9:30 AM

Zoom link opens. Opening remarks

10:00 AM

Opening Keynote by Nainoa Thompson

11: 00 AM

Session 1: Community Development: Interactions and associations
between and among organisms
Rita Lifoifoi: Microbes and non-native Hawaiian agroforestry. 5-minute
Daniel Hausler: Kiawe pollen impacts on bee health in Hawai‘i. 12-minute
Danya Webber: Mosquito microbiome metacommunity dynamics. 5-minute
Maria Costantini: Diet and ecology of two Hawaiian forest birds. 12-minute

11:35 AM

Questions for presenters in session 1 section 1
Ashlyn Takamiya: Nitrogen mineralization in Hawaiian soils. 5-minute
Austin Greene: Multiple approaches combine to study coral disease. 12-minute
Zoe Denckla: Aquatic community changes during a bleaching event. 5-minute
Eric Dilley: Juvenile coral demography on O‘ahu. 12-minute

12:20 PM

Questions for presenters in session 1 section 2

12:30 PM

Lunch Break

1:00 PM

Session 2: A Garden of Forking Paths: Phylogeny, relatedness,
population structure, and taxonomic identification
Claire Lewis: Agaricid phylogeography. 5-minute
Anne Lee: Resolving population structure of Etelis snappers. 5-minute
Luke Campillo: Apapane genomics. 5-minute
Kaitlyn Jacobs: Of phase shifts and phylogenomics. 5-minute
Paolo Marra-Biggs: Genetic analysis of giant clams in American Samoa.
5-minute
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1:30 PM

Questions for presenters in session 2 section 1
Natalie Myers: The landscape genetics of introduced urban lizards. 5-minute
Valentina Alvarez: Timing a reptile invasion to Hawaii. 5-minute
Van Wishingrad: Temperate zone climate and population genetic structure. 12minute
Sean Canfield: A PCR-RFLP method for horn shark identification. 5-minute
‘Ale‘alani Dudoit: Phylogenomics of zoanthid species. 12-minute

2:30 PM

Questions for presenters in session 2 section 2

Wednesday April 21st
9:30 AM

Zoom link opens. Opening remarks

10:00 AM

Nōweo Kai: University of Hawai‘i Campus Arboretum Tour

10:30 AM

Session 3: Social Distancing: Intraspecies and interspecies interactions
and behaviors
Jordan Gossett: Comparative genomics of endosymbionts. 12-minute
Zackery Rago: Exploring coral reef halos through mesocosms. 5-minute
Teagan Roome: Wound recovery of coral and coralivore behaviour. 5-minute
Emma Doy: Dysregulation of gut microbiota and cavefish. 12-minute
Chantell Balaan: Effects of long-term ketogenic diet in cavefish. 12-minute

11:20 AM

Questions for presenters in session 3 section 1
Erik Brush: Interactions affecting reef community structure. 12-minute
Daniela Escontrela: Coral feeding preference of Culcita novaeguineae. 5-minute
Ryan Jones: Resource partitioning in coral-reef fishes. 12-minute
Shreya Yadav: Fish preferences and consumption in the Maldives. 12-minute

12:15 PM

Questions for presenters in session 3 section 2

12:30 PM

Lunch Break

1:00 PM

Keynote Address by Dr. Frank Lake: Integrating Indigenous and
Western knowledge systems with collaborative scientific research
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2:00 PM

Session 4: Sense and Sensibility: Bioluminescence, vision, and sensory
behavior
Kristina Theam: Investigating color change in Sapphirinid copepods. 5-minute
creative
Gracie Otto: Mantis shrimp visual acuity. 12-minute
Marisa McDonald: Visual physiology of larval stomatopod crustaceans.
12-minute

2:30 PM

Questions for presenters in session 4 section 1
Hunter DeTurk: Flashes of light during the polar night. 5-minute
Tom Iwanicki: Ocean acidification and bioluminescence. 12-minute
Vania Filipa Lima Fernandes: Sensory-behavior laterality in cavefish. 12-minute

3:10 PM

Questions for presenters in session 4 section 2

Thursday April 22nd
9:30 AM

Zoom link opens. Opening remarks

10:00 AM

Presentation and Discussion with He‘eia NERR

11:00 AM

Session 5: Environmental Factors: Organisms responding to and
affecting environmental conditions
Jacquelyn Shaff: Rough-toothed dolphin diving behavior off Kauaʻi. 5-minute
Sherine Boomla: Anthropogenic effects on S. aureus abundance in coastal
waters. 5-minute
Michael Honda: Mimosine present in leucaena enhances iron uptake. 12-minute
Janaya Bruce: Coral acclimatization to warming and acidification. 5-minute
Mariana Rocha de Souza: Biogeography of Symbiodiniaceae in Kāne‘ohe Bay.
5-minute

11:35 AM

Questions for presenters in session 5 section 1
Daniel Woo: Endocrine response to temperature in fish. 5-minute
Tharindu Malintha Gardi Hewage: Molecular regulation of fish prolactin gene. 5minute
Michaela Kop: Bacterial adaptation to environmental zinc. 12-minute
Rina Carrillo: Protein disulfide isomerase 9 modulates ER stress. 12-minute

12:20 PM

Questions for presenters in session 5 section 2
11

12:30 PM

Lunch Break

1:00 PM

Session 6: Remote Learning: Data from a distance; eDNA, aerial
drones, acoustic monitoring, and photogrammetry
Liah McPherson: Population biology of West O‘ahu‘s spinner dolphins. 5-minute
creative
Fabien Vivier: Age structure of delphinid populations using UAS. 12-minute
Kirby Parnell: The underwater soundscape of Mānana Island. 5-minute
Martin van Aswegen: The ups and downs of humpback whale migration. 12minute

1:35 PM

Questions for presenters in session 6 section 1
Mollie Asbury: Reef complexity across the main Hawaiian Islands. 5-minute
Taylor Ely: Community-wide population structure using eDNA. 5-minute
Mykle Hoban: Exploring mesophotic reefs with environmental DNA. 5-minute
Patrick Nichols: eDNA metabarcoding of cryptobiota. 12-minute

2:15 PM

Questions for presenters in session 6 section 2

2:25 PM

Session 7: Working Models: Model systems, predictive models,
simulations, and the testing of projections
Frank Urena: miR15a/16-1 Role in T-cell proliferation. 12-minute
Kevin Faccenda: A screening system for flammable invasive plants. 12-minute
Devynn Wulstein: Density-dependent mortality and growth in corals. 5-minute

2:55 PM

Questions for presenters in session 7 section 1
Leon Tran: Seasonal changes in thermal and hypoxia tolerance. 12-minute
Toby Matthews: Low-cost fishery monitoring and management. 12-minute
Annie Innes-Gold: Creating a social-ecological fisheries model. 12-minute

3:35 PM

Questions for presenters in session 7 section 2
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Friday April 23rd
9:30 AM

Zoom link opens. Opening remarks

10:00 AM

Keynote Address by Dr. Noelani Puniwai: Wealth, Well-being, and
Change

11:00 AM

Session 8: Wellness Check: Monitoring, conservation, surveys,
sustainability, restoration, and protected areas
Haily Burnett: Determining relationship of grazing halos with MPA. 5-minute
Brijonnay Madrigal: Blackfish and anthropogenic noise in Hawaiʻi. 5-minute
Alexandra Barkman: The effects of Brodifacoum on corals. 12-minute
Becca Lensing: Exploring microbial indicators of coastal health. 12-minute

11:35 AM

Questions for presenters in session 8 section 1
Mariya Rutenberg: The systematic review for coral density. 5-minute
Helen Sung: Crocodile hybridization and conservation. 5-minute
Danielle Bartz: History of hammerheads in Hilo. 5-minute
Keith Kamikawa: Bonefish leptocephali in Hawai‘i. 12-minute

12: 20 PM

Questions for presenters in session 8 section 2

12:30 PM

Lunch Break

1:00 PM

Session 9: Methods of Choice: Innovative tools, novel techniques,
instrumentation, scripts, and pipelines
Symantha Robblee: Technology comparisons in morphology of coral. 5-minute
Nicolas Cetraro: Analysis of hemolymph using DART-MS. 5-minute
Charley Westbrook: Cryopreservation of the collector urchin. 5-minute
Claire Strand: Shark eDNA. 5-minute
Emily Conklin: Seanome: A bioinformatics tool for diverse genomes. 5-minute
Evan Barba: Poolseq genomics for tilapia salinity tolerance. 12-minute

1:40 PM

Questions for presenters in Session 9

2:00 PM

Closing Comments
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Presenter Abstracts
Undergraduate Student Abstracts
Bruce, Janaya – Biology
Investigating the impact of long-term exposure to warming and acidification on Symbiodiniaceae
community composition in coral
J. Bruce, M. Rocha de Souza, R. Toonen, C. Jury, C. Drury
Coral reefs are one of the most biodiverse and ecologically important ecosystems on the planet,
but they are increasingly threatened by ocean acidification and warming. Changes in
environmental factors can cause the coral to expel their endosymbiotic community of
single-celled dinoflagellates (family: Symbiodiniaceae), leaving them more vulnerable to disease
and mortality. One proposed method through which coral can acclimatize to the fluctuations in
ocean temperature is by shuffling their Symbiodiniaceae community compositions to increase
the relative proportions of temperature-tolerant Symbiodiniaceae. However, the effects of ocean
acidification on Symbiodiniaceae community compositions are still unknown. Here, we present
data from a two-year mesocosm experiment investigating the effects of long-term exposure to
ocean acidification and warming on Symbiodinacae community composition in eight common
species of Hawaiian coral. Coral were collected from six geographically distinct locations around
O‘ahu and exposed to predicted end-of-century temperature and pH conditions for two years.
NGS Sequencing of the mitochondrial ITS2 region of the Symbiodiniaceae provided detailed
insight into the distinct symbiont types and the changes in community composition resulting
from environmental stressors. Our preliminary findings show that there are significant changes
to the Symbiodiniaceae community compositions in coral that have been exposed to high
temperature, but not in those exposed to high acidity conditions. This suggests that temperature
fluctuations may be a more significant driver in Symbiodiniaceae community shuffling than
acidity, which has implications for future coral resilience against climate change.
Burnett, Haily – Biology
Great Barrier Reef correlation with grazing halos and MPA's
H. Burnett, E. Madin, A. Suan
The Great Barrier Reef in Australia is home to the world's most diverse coral reef ecosystems.
Grazing halos are known as the large circles of sand surrounding patch reefs. These halos are
so prominent they can be seen by satellite images. Grazing halos are formed by the herbivorous
fish feeding on the grass and algae surrounding the reef. The size of the halo is dependent on
how far these fish are willing to travel from the protection of their reef home. Marine protected
areas within the great barrier reef range from Marine National Parks (IUCNII) that consist of
protected and fished areas. Marine protected area (IUCNIA) is a scientific research area and
(IUCNIB) is a preservation zone, both are closed to public access. These three marine
protected areas will be analyzed to determine if there is a correlation between grazing halo
presence and size within these specific MPA’s. ArcGIS mapping system is used to layer the
grazing halo data points with MPA’s, the extracted data is then taken to R for graphical analysis.
The information in R determines there is a correlation between MPA’s and grazing halo size/
presence.
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Denckla, Zoe – College of Natural Sciences
Mild events, mild effects? A nuanced picture of coral and fish community changes during a
bleaching event
Z. Denckla, D. Wulstein, S. Yadav
The Hawaiian Archipelago is home to many endemic fish species that inhabit coral reef
environments. Tracking changes in the relationships between fish and coral across disturbances
will further our ability to protect them against climate change threats. Kāne‘ohe Bay, located on
the east side of O‘ahu, contains a hardy reef ecosystem that is often exposed to environmental
extremes. In 2019, water temperatures were predicted to significantly increase causing corals in
Hawaiʻi to bleach. While water temperature reached high levels, they declined in time for most
corals to survive. This event gave us an opportunity to investigate how mild bleaching events
affect relationships between fish and coral. Here we present data on coral and fish community
change that reveals the sublethal community responses to bleaching. At three patch reefs for
three time points across the bleaching event (September-November), images and videos were
collected. These datasets allowed us to measure changes in coral community structure, coral
health (i.e., bleaching indices), habitat complexity and the behaviour and make-up of the
associated fish community. Our results shed light on the complex relationship between coral
and fish present in Kāneʻohe Bay, so future precautions can be taken to ensure the persistence
of this vital ecosystem. Furthermore, the results add to the larger understanding of how reef
communities change in unpredictable ways during anthropogenic-induced stress events.

DeTurk, Hunter – Biology
Flashes of light during the polar night: Gene expression and diversity of zooplankton around the
bioluminescence compensation depth
H. DeTurk, T. Iwanicki, M. Porter
Light and vision play a critical role in the ecology of most zooplankton species that inhabit the
oceanic waters of Svalbard, an archipelago in the Arctic Ocean. Polar Night occurs when the
sun remains below the horizon for 24 hour periods and the only source of light in the ocean is
the moon, stars, and bioluminescence. Currently, no research has revealed how the Polar Night
affects zooplankton on a genetic level. When light is limited, zooplankton rely on
bioluminescence. This ability consists of either a secreted glowing mucus or an emission of light
from specialized organs. Bioluminescence is produced by luciferase oxidizing a luciferin
molecule and it is detected by opsins, light-sensitive proteins found within animal eyes.
Bioluminescence is used for offense, defense, and communication. In this study, I will sequence
and analyze metatranscriptomes of zooplankton at different depths and times during Polar Night
to measure opsin and luciferase gene expression. We will compare expression with in situ light
measurements, silhouette camera quantifications of community structure, and other local
oceanographic conditions. The analysis of metatranscriptomes will reveal the entire profile of
gene expression of diverse zooplankton communities (e.g., copepods, krill, amphipods, arrow
worms). Furthermore, light structures zooplankton in all oceanic communities, typically to much
greater depths (1000s of meters). The ambient light during Polar Night allows us to study how
different photic zones affect zooplankton communities. The dark ocean conditions allow us to
study zooplankton in meso and aphotic light environments usually found at greater depths
incomparably shallower waters.
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Doy, Emma – CTAHR
Antibiotic dysregulation of gut microbiota affected psychiatric-like behaviors of the Mexican
cavefish (Astyanax mexicanus)
E. Doy, J. Kato, M. Yoshizawa
Many psychiatric conditions are known for social and other behavioral deficits, as well as
gastrointestinal issues. For example, studies of autism spectrum disorder (ASD) have shown a
tight association with diarrhea, gut inflammation, and gut dysbiosis. However, the molecular
pathways involved in the interplay among ASD-associated behaviors, ASD risk alleles, and gut
microbiota have not been well characterized in human or rodent models. Astyanax mexicanus
emerged to serve as a teleost model to solve such interplay. A. mexicanus is composed of two
morphs: surface fish and cavefish. Through adaptation, the cavefish evolved a behavioral
cluster that largely overlaps with those diagnosed in ASD patients (e.g., stereotypic repetitive
behavior, asocialness, hyperactivity, insomnia, adherence to a particular stimulus). In contrast,
surface fish show normative behaviors; thus, serve as a normal developing control. In addition
to the behavioral overlap, cavefish have shared the expression polarities—up or
down-regulations—of gene homologs whose expressions were dysregulated in ASD patients’
brains to a strikingly larger extent than rodent models (56% vs 6%, respectively). Also, both
cavefish and patients with ASD have gut microbiota with extensive depletion of Firmicutes
compared to Bacteriodes. This study aims to determine whether a change in gut microbiota by
antibiotic treatment impacts ASD-related behaviors of cavefish. We analyzed the repetitive
behavior, asocialness, sleep and other behaviors under the dietary treatment of antibiotics for
one month. We found that sleep duration was affected by the gut-dysbiosis among these
behaviors. We will discuss the most updated results during the presentation.

Kop, Michaela – Microbiology
Effect of zinc depletion on ribosome-associated proteins in Mycobacterium smegmatis
M. Kop, K. Donnelly, S. Prišić
Zinc is an essential cofactor used in many cellular processes, yet Mycobacterium smegmatis
(Msm) is able to survive in both zinc rich and zinc poor environments due to the regulated
expression of primary ribosomes or alternate ribosomes. One way in which alternate ribosomes
benefit Msm cells living in zinc poor conditions is that they do not bind to zinc as primary
ribosomes do, thereby freeing up more zinc to be used in other cellular processes. Currently,
these primary ribosomes and alternate ribosomes are known to have the same overall structure.
However, there are significant morphological and physiological differences between cells
expressing primary ribosomes and cells expressing alternate ribosomes, which would not be
expected based upon their high degree of structural similarity. While it has been established that
the ribosome structures are very similar, it is currently unknown if primary and alternate
ribosomes differ in their ribosome-associated protein compositions. Ribosome-associated
proteins often protrude from the ribosome and can affect its function. Thus, the aforementioned
morphological and physiological variations are potentially due to these ribosome-associated
proteins. Based on this hypothesis, the purpose of this study was to identify and analyze
ribosome-associated protein differences between Msm primary and alternate ribosomes. Since
Msm is a commonly used biological model for Mycobacterium tuberculosis, the findings of this
study will be applicable to ongoing and future studies of tuberculosis.
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Lifoifoi, Rita – CTAHR
Microbial analysis of a non-native Hawaiian agroforestry system
R. Lifoifoi, S. Watson, L. Bremer
Microbes play a significant role across all ecosystems as their metabolisms drive nutrient
cycling necessary for food webs that support all living things. Therefore, microbial diversity and
ecology can serve as indicators of environmental health and land use changes. In this study, we
partnered with a community-based non-profit to investigate the impact of biocultural restoration
on ecosystem services in a non-native agroforestry system. We hypothesized that microbial
community diversity analysis will reflect observed differences in soil nutrients (carbon) across
depth and space in this non-native Hawaiian agroforest. Soil samples were collected to quantify
carbon and survey microbial communities by 16S rRNA sequence analysis. Three plots were
sampled intensively by core at 20cm increments from 20-100cm, while most plots were
subsampled 3 times at the surface 20cm. The agroforestry site consisted of two soil types Hanalei and Loleka‘a silty clay - with the majority of samples collected from the former. Hanalei
soil had a higher percent carbon content (5.99%) compared with Loleka‘a (3.39%). On average,
percent carbon stock in soils was greatest at 20cm (6.25%) and decreased with depth to 100cm
(1.06%). We are currently analyzing sequences from soil samples for both alpha and beta
microbial diversity to determine community differences with regard to soil carbon and types. We
expect microbial communities at the surface to differ greatly from those at depth but to vary
across plots. Results will hopefully determine if microbial analysis can be used to reveal soil and
plant health benefits from restoration of non-native forests.
Otto, Gracie – Natural Science
Identifying visual acuity of native and invasive mantis shrimp across life stages
G. Otto
Mantis shrimp are integral predators found in local reef communities, and have the most
complex visual system known. The morphology of mantis shrimp eyes also changes across life
stages, potentially leading to differences in the ability to perceive spatial detail, or visual
acuity.We aim to test the visual acuity of post-larval and adult Pseudosquilla ciliata, a native
Hawaiian species, and Gonodactylaceus falcatus, an introduced species, which live
sympatrically on local reef flats. Characterizing visual acuity among these species at different
life stages will give insight on their predatory interactions and distributions among reef
environments. We hypothesize that the visual acuity of adults in both species will be greater
than in post-larvae due to morphological differences of eyes, and that visual acuity in G. falcatus
would be greater than in comparable stages of P. ciliata due to their ability to live in a foreign
environment. To test visual acuity in both species, we built an optomotor apparatus, which is
used to detect behavioral responses evoked by high contrast visual stimuli. By testing
individuals to stimuli with varying angular widths, we will calculate visual acuity thresholds
across life stages and species. This will be one of the first studies to behaviorally analyze visual
acuity in mantis shrimp.
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Robblee, Symantha – Biology
Disentangling growth rate variations in Montipora capitata’s various morphologies
S. Robblee, D. Wulstein, J. Madin
Scleractinian coral are known for their morphological plasticity. Many species exhibit multiple
growth forms within the same population. For example, Montipora capitata, a common species
within the Hawaiian archipelago, has several morphological variations, including encrusting,
plating and branching forms. A single colony can exhibit all forms. The measurement of coral
growth rates and other demographic parameters is a fundamental aspect of many experiments
and tightly related to morphology. Shifts in vital rates are often indicators or strong evidence for
changes in the biotic and abiotic environment. Many studies utilize 2-dimensional
measurements (images) to assess coral growth rates because the relative growth rate is often
uniform across dimensions. Yet, these 2-dimensional techniques do not include absolute growth
and morphological information (i.e., surface area and volume). Emerging technologies such as
Structure-from-Motion photogrammetry (SfM) and Laser Scanning (LS) are tools that pave the
way towards the measurements and understanding of morphological changes over time. Here,
we use these technologies to compare the relative growth rates of different forms of Montipora
capitata. This comparison aims to disentangle important demographic variation attributed to 3D
coral morphologies, and will therefore help guide researchers towards the most effective tool
based upon their hypotheses.
Roome, Tegan – School of Natural Sciences
Wound recovery and coralivore behaviour observations with bleached and non-bleached
phenotypes of Montipora capitata and Porites compressa
T. Roome, D. Crawford, J. Johansen
Given the changing climate corals are experiencing high stress due to heat pressure. This is
causing thermal tolerance to become a very important trait. Understanding how future
ecosystem services might be altered given the changing climate and trade-offs to thermal
tolerance in reef building corals is important. It is possible that in the not so distant future there
may only be tolerant coral phenotypes left. Since corals are the foundation of reef ecosystems,
this change may have a direct impact on other coral reef ecosystem services that are presently
not recognized. These services include providing food for corallivores. Healthy corals of known
historical bleaching phenotypes from two of Hawai‘i’s main reef building corals Montipora
capitata and Porites compressa will be collected from Kāneʻohe Bay. Wounds will then be
created to document the recovery rate of the two bleaching phenotypes. Then, fish behavior will
be observed when presented with the same corals. The results of this study will provide a better
understanding for whether fish have a preference for either tolerant or susceptible corals.
Ultimately, a fuller picture of future ecosystem services will help prepare marine managers and
conservation efforts for what's to come.
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Rutenberg, Mariya – SOEST
Effects of density-dependence on vital rates in scleractinian corals: A systematic review
M. Rutenberg, D. Wulstein, J. Madin
Coral reefs are known for their heterogeneity in species abundance and spatial arrangement.
There are many potential drivers of the local-scale spatial patterns of scleractinian corals
including anthropogenic sources. Restoration is an intervention plan for many reef ecosystems
globally. One of the main techniques proposed is the outplanting of colonies or many small
fragments. Restoration in terrestrial ecosystems has been studied and implemented for multiple
decades and can therefore provide a guide towards the actions of marine managers and is the
inspiration of the work presented herein. Outplanting increases the density of corals on the reef
and may ultimately lead to changes in demographic rates that are unexpected . Here we aim to
examine the full and global record of density-dependent effects on coral vital rate through a
systematic review and meta-analysis. Following the protocols designed for medical research we
hope to add to the knowledge of the effect of density on coral demographics and set the
baseline for a guide to more effective restoration.
Strand, Claire – Biology
Environmental DNA assay of shark species diversity in Kāneʻohe Bay
C. Strand, P. Nichols, P. Marko
Worldwide declines in shark populations have become a major threat to the stability of marine
ecosystems. Conservation and management efforts are contingent on surveys of existing
biodiversity, but the ability to account for entire biodiversity pools may require more than
traditional survey methods such as longline tagging and baited remotely operated visual (BRUV)
methods due to the reclusive nature of many species. This project investigates the analysis of
eDNA as a possible complement to data collection using traditional surveying methods in
Hawai‘i. Seawater samples were collected at depth (using a Niskin sampler) during winter from
two sites in Kāneʻohe Bay with historical tagging data and filtered through 0.2 µm cellulose
filters. Samples were metabarcoded with two shark-specific primer pairs targeting the
mitochondrial 12S region, a region allowing for specific taxonomic genus and species
identification. Sequences were identified with existing online databases and compared to
historical shark tagging data. This comparison assesses the efficacy of eDNA sampling in its
ability to capture shark diversity. Our results will provide insight into the potential foreDNA
sampling to detect species overlooked by traditional survey methods and to provide more
comprehensive bio-inventories of ecologically important but reclusive species.
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Takamiya, Ashlyn – MBBE
Microbial diversity of Hawaiian soils relating to nitrogen mineralization
A. Takamiya, R. Lewis, N. Nguyen
Land management has profound impacts upon soil microbial community composition and
function. The link between soil type and microbial community composition is an ongoing area of
research. The soils were gathered previously from various locations across the Hawaiian
islands, where 102 samples were collected from 17 soil locations on Hawaiʻi, Maui, and Oʻahu
with organic, conventional, and native soil treatment types. Previous hypotheses proposed that
N treatment will be more important in determining community structure and N mineralization
than soil type. Incubation studies showed the soils had a large variability in nitrogen (N)
mineralization. The objectives of this project are to examine the relationship between land
management, soil type and chemistry, soil microbial biodiversity, and nitrogen (N)
mineralization. DNA was extracted from soil subsamples using the PowerSoil DNA extraction
kit. DNA quality and quantity were assessed via spectrophotometry. DNA extracts were diluted
to 5ng/uL and underwent polymerase chain reaction (PCR) to amplify the V4 region of the 16S
rRNA gene (a marker gene used for assessing bacterial community composition). PCR products
are verified using gel electrophoresis. Work is ongoing to prepare the samples for
next-generation sequencing, which will allow full characterization of the bacterial communities
and will provide answers regarding how microbial community structure relates to N
mineralization. Preliminary results indicate that pre-incubation soils had a higher overall DNA
concentration compared to post-incubation soils and soils from conventional and organic
farming methods. This implies that farmed soils potentially have lower microbial diversity.
Theam, Kristina – Marine Biology
Investigating the molecular basis of color change in Sapphirinid copepods
K. Theam, M. Steck, M. Porter
Copepods are the most abundant multicellular animal group on the planet. These microscopic
crustaceans form the basis of most aquatic food webs, serving as the essential link between
photosynthetic phytoplankton and larger, heterotrophic marine sea creatures. Sapphirinidae is a
unique family of Cyclopoid copepods found locally in Hawaiʻi. Copepods in this group are well known
for their intensely iridescent cuticle, which gives their bodies a sapphire-like appearance. Although
these copepods have a global distribution, there are no published transcriptomes for the group
available on public databases. Because transcriptomes only reflect the RNA sequences of genes
that were expressed at the time the organism was preserved, comparisons between transcriptomes
allows researchers to investigate differential gene expression at different timepoints, between sexes,
between developmental stages, and more. Furthermore, Sapphirinid copepods are unique study
organisms because they are morphologically very different from other copepods. While most
copepods have a singular three-partite eye, Sapphirinid copepods have three distinct eyes. This
group also exhibits strong sexual dimorphism as males are larger than females and exhibit circadian
rhythm-linked color changes throughout the day. These characteristics have been hypothesized to
be linked to species recognition, mate choice, and other forms of communication. Generating
transcriptomes for locally caught Sapphirinid species will allow us to study the organization and
function of their genes, and the first phylogeny of the Sapphirnidae family can be constructed. This
project will shed a light on a unique, but understudied family of copepods, allowing us to uncover the
jewels of Hawaiʻi’s waters.
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Graduate Student Abstracts
Alvarez, Valentina – Zoology
A native Hawaiian reptile? Timing the invasion of the Oceania Snake-Eyed Skink to Hawai‘i
V. Alvarez
Long-distance dispersal is central to the biogeography and evolution of species on remote
islands (Cowie & Holland 2006). In the Hawaiian archipelago, formed through volcanism in
extreme isolation (~3000 km to the nearest mainland), colonization is solely a product of
long-distance dispersal over air or sea (Carlquist 1996). This great isolation has led to an array
of wondrous species radiations and endemism (Wagner & Funk 1995). Naturally, these islands
offer insight into the role of long-distance dispersal in shaping the evolutionary history and
biogeography of oceanic islands. As natural, long-distance, trans-oceanic dispersal of
non-volant terrestrial vertebrates is often considered implausible (Heads 2014), our current
understanding is that no non-avian terrestrial reptiles naturally colonized the Hawaiian Islands.
The skink genus Cryptoblepharus is an exception to the unlikely trans-oceanic dispersal of
nonvolant terrestrial reptiles. Long-distance dispersal of this genus has led to their diversification
and extensive presence across the Pacific and Indian Oceans (Blom et al. 2019). Recent
phylogenetic work suggests that the introduction of one species, C. poecilopleurus, found
throughout the Hawaiian Islands, may pre-date the arrival of humans to Hawai‘i (Blom et al.
2019). In this study, I will work with samples collected by U.S. Geological Survey (USGS)
throughout the Pacific and fill critical remaining sampling gaps. I will use the samples to
generate a reduced-representation genomic dataset and use coalescent techniques to infer the
timing of the species’ colonization of Hawai‘i.

Asbury, Mollie – Marine Biology
A synopsis of fine scale habitat complexity across the main Hawaiian Islands
M. Asbury, J. Madin, T. Oliver, C. Couch
Habitat complexity plays a fundamental role in determining the composition and functioning of many
ecosystems worldwide. Despite this importance, few studies have quantified how fine resolution
habitat complexity varies across large spatial scales. In this study, we used Structure-from-Motion
photogrammetry to assess the structural complexity of 200 reef sites spanning the main Hawaiian
Islands (approximately 4 degrees of latitude), with depths ranging from 1 to 25 m, in order to quantify
broad-scale patterns in habitat structural complexity. We used a recently described geometric theory
to create a synoptic view of how three surface descriptors— rugosity, fractal dimension, and height
range—trend with latitude and depth. A large-scale, spatial quantification of habitat complexity will
help resource managers and policy makers with important decisions about ecosystem level
processes related to habitat complexity and how future losses of complexity are likely to affect
Hawaiian reef systems. Habitat complexity plays a fundamental role in determining the composition
and functioning of many ecosystems worldwide. Despite this importance, few studies have quantified
how fine resolution habitat complexity varies across large spatial scales. In this study, we used
Structure-from-Motion photogrammetry to assess the structural complexity of 200 reef sites
spanning the main Hawaiian Islands (approximately 4 degrees of latitude), with depths ranging from
1 to 25 m, in order to quantify broad-scale patterns in habitat structural complexity. We used a
recently described geometric theory to create a synoptic view of how three surface descriptors—
rugosity, fractal dimension, and height range—trend with latitude and depth. A large-scale, spatial
quantification of habitat complexity will help resource managers and policy makers with important
decisions about ecosystem level processes related to habitat complexity and how future losses of
complexity are likely to affect Hawaiian reef systems.
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Balaan, Chantell – Anatomy, Biochemistry, & Physiology
Recovery of social-like interactions under ketosis and group-rearing conditions in the asocial
Mexican cavefish
C. Balaan, M. Iwashita, M. Wong, R. Lee, M. Yoshizawa
Severely reduced social communication is one of the hallmarks and challenges of psychiatric
conditions in humans. Losses of social communications are also frequently seen in the animal
kingdom during evolutionary processes; yet it is largely unknown whether these losses are
recoverable under a certain condition. Evolutionary loss of social communication has been reported
in the cave morph of the Mexican tetra, Astyanax mexicanus. This species consists of two morphs--surface fish and cave fish, although the cave fish have adapted distinct characteristics such as loss
of social-like interactions, loss of sleep, increased locomotor activity, and adherence to a stimulus: all
of which parallel comorbid symptoms of Autism Spectrum Disorders (ASD). In a recent study, the
ketogenic diet treatment has shown to recover socialness in patients with ASD, which was a surprise
since the majority of ASD is accompanied with multiple complex dysregulated molecular pathways.
How ketosis recovers socialness remains unknown. Previously, we described that human ketogenic
diet could also mitigate asociality in cave morphs whose dysregulated genes largely overlapped with
those of humans (56%, much higher than rodent models at 11%). Here, we tested how rearing
conditions (isolated versus group-raised) compounded with long-term ketogenic diet treatment (≥ 4
months) affect cavefish asociality. We will present the most updated result on this experimental
setup. We also update our approaches to characterize excess lipid accumulation in muscles by Oil
Red O staining as well as reduced ossification (known side-effect of longitudinal treatment) by
Alizarin Red S staining under the ketogenic diet treatment.

Barba, Evan – HIMB/Marine Biology
Aquaculture applications of Poolseq: Scanning genomes for traces of salinity tolerance
E. Barba, E. Conklin, D. Kraft, I. Knapp, A. Seale, R. Toonen
Understanding how genetic exchange between populations varies is key to identifying hotspots of
diversity, sinks and sources, and regions potentially predisposed to resiliency. Information of this
nature has relevance to aquaculture applications, as it enables the identification of the effects of
environmental change on organisms. Targeted, single marker studies offer insights, but may be
missing subtle patterns due to under sampling of the genome. Additionally, when targeting specific
regions known to be influenced by environmental factors, many other regions that are influenced
may be overlooked. Next generation sequencing (NGS) has allowed us to affordably scan across
entire genomes with techniques like ezRAD (Toonen et al. 2013), however the cost of individual
genome scans is high compared with single marker studies. Pooled sequencing (pool-seq)
approaches offer a compromise that may be well suited for gathering population genetic data across
many individuals and broad geographic areas. However, analyzing pooled data currently is
computationally challenging and unstandardized, requiring heavy formatting or programming skills.
Here we demonstrate the utility of pool-seq and AssessPool using a genome wide scan to identify
loci at functional regions displaying significant differentiation associated with environmental salinity in
tilapia. Isolated stocks of Mozambique Tilapia (Oreochromis mossambicus) were reared in both fresh
water and seawater treatments which were sampled using pool-seq as separate populations to
identify regions of significant genomic differentiation. Further analysis of these results may inform
future physiological research on salinity acclimation in fish and the development of best
management practices in finfish aquaculture.
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Barkman, Alexandria – Marine Biology
Testing the effects of the rodenticide Brodifacoum on Hawaiian corals
A. Barkman
Anticoagulant rat poisons are commonly used to eradicate invasive rat populations on islands
that are priority wildlife refuges. Broadcast applications of brodifacoum bait pellets effectively
eradicate invasive rat populations that threaten biodiversity on islands, but may introduce
brodifacoum to non-target organisms. Little is known about the effects of brodifacoum on
non-target organisms, especially marine invertebrates. To test the effects of brodifacoum bait
pellets on corals, M. capitata gametes and larvae were exposed to brodifacoum at varying
concentrations. There was decreased fertilization success with increased concentration of
brodifacoum, but larval survival did not decrease across any of the treatments. Cereal bait
pellets containing brodifacoum with the same formulation as those to be used in an upcoming
eradication effort were used for adult exposure experiments. The coral P. lobata was exposed
to brodifacoum pellets for 3 days at 0.001, 0.01, and 0.1 ppm brodifacoum. There was no
reduction in photosynthetic efficiency as measured by a Pulse Amplitude Modulation
Fluorometer. There were signs of stress including increased mucus production at 0.01 and 0.1
ppm, but no tissue loss occurred across any of the treatments. LC-MS protein analysis indicates
some stress at a molecular level at high concentrations of both the inert and brodifacoum pellet,
with enrichment of proteins involved in cellular metabolism. Results indicate that managers
should consider peak reproductive periods for corals when scheduling rat eradication efforts.
More work needs to be done to understand how brodifacoum enters marine ecosystems, how
long it persists after applications, and how it affects non-target organisms.
Bartz, Danielle – SoLS, MBGP
The history of Hilo’s hammerheads: Reconstructing changes in the distribution and abundance
of juvenile scalloped hammerhead sharks in Hilo Bay, Hawai‘i through the use of traditional
ecological and indigenous knowledge
D. Bartz
Scalloped hammerhead shark (manō kihikihi) Sphyrna lewini is an imperiled coastal-pelagic
shark species. They have a circumtropical global distribution and use nearshore, estuarine
habitats as natal grounds and juvenile habitat during early life stages. In Hilo Bay, Hawai‘i there
have been anecdotal reports of a decline in scalloped hammerhead abundance, but no
long-term monitoring data exist to determine the extent of the decline, if any, or causative
factors. The objectives of the proposed study are to evaluate the status and population trends of
scalloped hammerhead sharks in Hilo Bay using the empirical knowledge of the community via
angler interviews to estimate temporal and spatial trends in catch per unit effort (CPUE) and to
reconstruct past patterns in species distributions amongst nursery habitats. Acoustic telemetry
methods will be used to monitor and evaluate the current distribution and habitat use of
scalloped hammerheads in Hilo Bay, with these data then compared to the geographic presence
estimates generated via angler interview data. The expected products of the proposed project
are a species distribution model predicting the occurrence of scalloped hammerhead pups
under different physicochemical conditions in Hilo Bay; a dataset containing the transcribed
interview data including estimates of CPUE; a geodatabase containing the data generated by
interviewed anglers represented by interactive ArcGIS story maps; and a geodatabase
containing the relocation histories of scalloped hammerhead pups (juveniles) tagged with
acoustic transmitters. Results will be delivered to our state (Hawai‘i Department of Land and
Natural Resources, Division of Aquatic Resources), and federal cooperators (e.g., National
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Marine Fisheries Service, Western Pacific Fisheries Regional Management Council, etc.) and
local community groups and NGOs through annual reports, outreach events, and community
meetings throughout various steps of the project. My final goal for this research is to serve as a
stepping stone in the right direction towards mending the ill will and resentment of
western-trained scientists when conducting research on indigenous lands within diverse
communities. By working together with the local community, I hope to build partnerships upon
respect, kuleana (responsibility), and reciprocity, to foster healthier, longer-lived relationships
between scientists, settlers, and Kānaka Maoli for Hawai‘i’s future.
Boomla, Sherine – Molecular Biosciences and Biotechnology
Anthropogenic effects on Staphylococcus aureus distribution and abundance in the Kailua,
O‘ahu, Ahupua‘a
S. Boomla
Staphylococcus aureus is a worldwide, serious bacterial disease causing hard-to-treat skin and
tissue infections and pneumonia. Hawa‘ii has the highest case numbers in the nation, and
Pacific Islanders have the highest infection rates. S. aureus is found world wide at swimming
beaches in sea water, sand, and sediment, in brackish water, and in watershed streams. Past
studies disagree on the sources of S. aureus in coastal waters. My study examined the
presence and distribution of S. aureus across the Kailua, O‘ahu, ahupua‘a and examined
environmental factors associated with high S. aureus abundances both in the watershed and in
Kailua Bay. Stream and ocean water were sampled and cultured for S. aureus and other
pathogens. S. aureus was found at all sampled sites across the ahupua‘a with high abundances
in the lower watershed near urban structures, and in Kailua Bay in line with stream mouths.
Possible associations among water temperature, pH, salinity, conductivity and high S. aureus
abundances are being examined. Water nutrient analysis was performed. QPCR is being
performed on the virulence genes femA, mecA, etA, and etB. Land scoring analysis of
vegetation around sampled sites was performed to determine the land’s heavy or light carbon
footprint and its relationship to high S. aureus abundances. Expected results will show if the
Kailua Bay coast or the watershed are sources or sinks for S. aureus and the origin and
movement of S. aureus across the Kailua ahupua‘a. Healthy, biodiverse watersheds free from
anthropogenic pollutants are needed for pathogen-free coastal waters.
Brush, Erik – Biology
Interactions affecting community structure of fishes and macroinvertebrates on antler coral, a
large branching species on Hawaiian coral reefs
E. Brush
As coral reefs face an unprecedented suite of stressors that threaten to reduce biodiversity and
drastically alter ecosystem function, it is more important than ever to understand what factors
affect community structure. The south shore of O‘ahu, Hawai‘i, is largely characterized by
spur-and-groove coral reefs dominated by pocilloporid corals, including antler coral, the large
and branching morphology of which attracts many fish and macroinvertebrate species. The
Arc-eye Hawkfish (Paracirrhites arcatus), a mesopredator of fish recruits and
macroinvertebrates, and the Blue-eye Damselfish (Plectroglyphidodon johnstonianus), an
interference competitor, are common residents. I conducted a press removal of both focal
species on half of twelve 100m2 square reef plots to determine the combined effects of these
strong interactors on resident communities. I removed all non-focal fishes from each central
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colony at the start of the experiment, and then monitored fish and macroinvertebrate
colonization for six months. Preliminary results suggest that, in the absence of the two focal
species, there was a resulting increase in (1) total resident fish abundance, (2) fish species
richness, (3) colonization by Hawaiian Dascyllus (Dascyllus albisella), and (4) macroinvertebrate
abundance on the antler coral. These changes to community structure could, in turn, affect the
host colony, as previous studies have found that the fertilizing excreta of fishes can significantly
increase coral growth. Understanding such combined effects of predation and competition on
community structure and potential indirect effects on coral demographic rates may provide
insight on future changes in coral reefs as the oceans continue to warm and acidify.
Campillo, Luke – SoLS (ZOOL)
Alone in the ocean, or an archipelago united? Population genomics of the Hawaiian
Honeycreeper ‘apapane (Himatione sanguinea)
L. Campillo, R. Thomson
The Hawaiian Islands have produced many charismatic adaptive radiations, perhaps none as
well known as the Hawaiian honeycreepers. Although most honeycreeper species are single
island endemics, at least three species had populations that at one time spanned the
archipelago. However, only one of these species, ‘apapane (Himatone sanguinea) has fared
well (i.e. listed as Least Concern by IUCN). Given the plight of other honeycreeper species, the
question then becomes whether or not there is evidence this species has persisted because of
its ability to sustain a unified population throughout the archipelago, or would it be better
understood as a series of geographically isolated, independently evolving metapopulations?
Furthermore, it is precisely because ‘apapane is the only extant honeycreeper that can still be
found throughout the archipelago that establishing population boundaries and understanding
connectivity throughout the islands is important, and has real biological and conservation
implications. The goal of this study is therefore to document intraspecific genomic and
morphological variation within ‘apapane. This in turn holds promise for disentangling the joint
effects of specialization, adaptation, and geographic isolation responsible for generating the
diversity we see in honeycreepers.
Canfield, Sean – School of Life Sciences
A rapid PCR-RFLP method for species identification of the eastern Pacific horn sharks (genus
Heterodontus)
S. Canfield, B. Bowen
Accurate species identification is essential for the successful implementation of species
conservation strategies and research. East Pacific horn sharks (genus Heterodontus) may be
subject to overfishing and depletion in some areas, mandating an assessment of risk and
vulnerability to exploitation. Unfortunately, morphological identification of the three eastern
Pacific species can be challenging, creating uncertainty about species identifications and the
true extent of their respective ranges. To address this problem, we developed a PCR-RFLP
method to quickly and accurately identify the three species of Heterodontus occupying the
coastlines and islands of the eastern Pacific (H. francisci, H. mexicanus, and H. quoyi). The
PCR-RFLP assay requires only a single amplification of the mitochondrial NADH2 locus (1216
bp) and a single digestion step with restriction enzyme AluI. The assay was tested on 67
individuals representing all three species and resulted in unambiguous species identification for
100% of individuals tested.
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Carillo, Rina – Molecular Biosciences and Bioengineering
Protein Disulfide Isomerase 9 modulates cellular stress in plants through interaction with the
master regulator, IRE1
R. Carillo
Protein disulfide isomerases (PDIs) facilitate protein folding in the endoplasmic reticulum (ER)
by catalyzing the formation and rearrangement of disulfide bonds. This study focuses on
defining the roles of a unique member of the PDI-family, PDI9, in the model plant Arabidopsis
thaliana. We have previously shown that PDI9 expression is stimulated by ER stress through
the critical unfolded protein response pathway (UPR). Different abiotic and biotic stresses
induce the accumulation of unfolded and misfolded proteins leading to ER stress. UPR
alleviates ER stress to mitigate the detrimental impacts of unfolded proteins on the plant cell.
The mechanisms by which PDI9 participates in the UPR, including the proteins to which it binds
to and folds, are unknown. It is reported here that PDI9 interacts with an ER membrane sensor
and master regulator of the UPR pathway, inositol-requiring enzyme 1 (IRE1). PDI9-IRE1
interactions were measured by co-immunoprecipitation of recombinant tagged PDI9 and IRE1 in
vitro and by laser scanning confocal microscopy FLIM-FRET in leaf mesophyll protoplasts in
vivo. The PDI9-RFP fusion co-localizes with IRE1-GFP fusions in the ER of the protoplasts and
the interaction had statistically significant FRET efficiencies of 5.9 - 6.8%. Our results support
the hypothesis that PDI9 acts as a modulator of the UPR pathway via IRE1 and the PDI9-IRE1
interaction may be analogous to a PDIA6-IRE1 interaction in mammalian cells. Results from this
work could lead to novel strategies that mitigate heat stress in plants and promote future
agricultural advancements that may improve plant tolerance to stress.
Cetraro, Nicolas – Molecular Biosciences and Bioengineering
Characterization of hemolymph from Drosophila melanogaster by direct analysis in real time
mass spectrometry
N. Cetraro, J. Yew
Microbiome metabolites are short-lived and produced in limited quantities. Metabolite exchange
between host and microbes provide critical signals that initiate changes in host development,
reproduction and behavior. A major model organism Drosophila melanogaster has a simple
microbiome that can be easily manipulated. Presence or absence of microbial communities
have had an impact on the production of eggs and the analysis of hemolymph from females
should provide clues as to what metabolites from different microbiomes may be significant.
The diversity of chemical classes found in hemolymph prevents a “one size fits all” analytical
approach. Current methods used for metabolite detection include gas chromatography and
liquid chromatography mass spectrometry. Both methods require sample preparation and
changes to hardware/software conditions depending on the sample type. Sample analysis takes
time and can lead to a loss of material. To address these drawbacks, I have optimized a
complementary ambient ionization mass spectrometry method, Direct Analysis in Real-Time
Mass Spectrometry (DART-MS). DART-MS samples can be analyzed at a rapid pace and
metabolite identities can be determined by exact mass measurements and diagnostic
fragmentation patterns. Mass spectra generated are unique to conditions that the D.
melanogaster are subject to. Specifically, differences of amino acid or fatty acid composition in
the hemolymph are being investigated to determine its influence on oogenesis. The method
developed will be applicable to the metabolomics analysis of other systems of host-microbe
associations.
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Conklin, Emily – SOLS
Seanome: A bioinformatics tool for the identification and analysis of shared regions across
diverse genomes using high-throughput sequencing data
E. Conklin, R. Toonen, M. Belcaid
As high-throughput sequencing techniques have decreased in expense and increased in
availability, studies in adaptation, speciation, phylogenetics, phylogeography, population
genetics, and systematics have increasingly turned to genomic approaches rather than relying
on a handful of markers. Cost-effective reduced-representation approaches are a particularly
attractive option to researchers studying non-model organisms, resulting in a variety of
bioinformatic approaches for the assembly of de novo genomes, particularly in systems for
which closely-related reference genomes are absent. However, most such bioinformatic tools
are designed for population-level analysis, potentially hindering cross-species phylogenomic
inference by introducing bias and over-splitting of loci. To fill this gap, we have developed
Seanome, a computationally efficient, modular pipeline that uses a multi-tiered clustering
approach to identify orthologous sequences and sequence variants across species. Seanome is
written in BASH and Python, accepts FASTQ input, and produces standard output formats for
use in downstream application. In this study, we demonstrate the functionality of our pipeline
using non-model coral species from the genus Pocillopora. Contigs generated from ezRAD data
by Seanome mapped to 83% of the Pocillopora damicornis draft genome scaffolds, overlapping
over 2,400 unique coding regions. Compared to the industry-standard Stacks 2, we found that
Seanome out-performed Stacks 2 in assembling reads from multiple species, producing
approximately 35x more loci that included reads from all five species in the analysis.
Costantini, Maria – SoLS, Zoology
Molecular diet analysis of two Hawaiian forest birds confirms differences in foraging ecology
S. Costantini, F. Reed
The Hawaiian honeycreeper lineage is one of the quintessential examples of adaptive radiation.
The extreme geographic isolation of and habitat diversity within the Hawaiian Archipelago has
resulted in a lineage whose members are believed to occupy distinct dietary niches. Prior
dietary analyses on Hawaiian honeycreepers have relied on non-molecular techniques,
specifically through morphological identification of prey fragments in fecal samples and visual
observation of prey consumption. These methods introduce inherent bias in the types of prey
identified, specifically favoring large-bodied species with thick exoskeletons. Using a novel
molecular metabarcoding technique, this project sequenced DNA in bird fecal samples to
identify consumed prey while minimizing previously mentioned biases common in prey species
detection. This current project will determine the degree of dietary specialization and overlap in
two strictly insectivorous Kauaʻi endemic species, the ‘akikiki (Oreomystis bairdii) and the
‘akeke‘e (Loxops caeruleirostris). Preliminary analyses of their fecal microbiomes, which are
known to be greatly influenced by diet, indicate that the two species have very distinct
microbiomes. This suggests that despite occupying overlapping home ranges and maintaining
insectivorous diets, there is still significant separation in dietary specialization. Understanding
the dietary composition can improve our understanding of the functions involved in the
ecosystem as a whole. This is especially important for endangered species, like the ‘akikiki and
‘akeke‘e, because it may aid in identification of critical habitat for protection or restoration and a
better understanding of the cause for their decline in the first place.
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Dilley, Eric – Marine Biology
Juvenile coral demography in contrasting environments and herbivory regimes
E. Dilley, E. Brush, R. Jones, D. Escontrela, M. Hixon
Coral reefs are in decline due to climate change and other human disturbances. Fostering coral
resilience, or the ability to resist and recover from disturbances, is therefore crucial for ensuring
coral persistence. To determine how recruitment, survival and growth of juvenile corals vary with
reef environments and herbivory regimes, we constructed artificial coral heads in sand at both
Waikiki (near unprotected “degraded” reefs) and Hanauma Bay (near protected “healthy” reefs).
There are 6 modules at each site, half with many holes for herbivores and half without holes.
We tracked herbivore abundance on the modules, and the fate of individual corals from May
2017 to March 2020, to test two hypotheses. At the reefscape scale, coral demography will be
enhanced at Hanauma Bay because algal cover is lower due to more herbivores and lower
nutrients. At the module scale, coral demography will be enhanced on high shelter modules that
support more herbivores. At the reefscape scale, Pocillopora recruitment was greater at Waikiki
while Montipora recruitment and growth were greater at Hanauma Bay. At the module scale,
survival of Pocillopora and Porites and recruitment of Montipora were greater on high shelter
modules, whereas Porites growth was lower on high shelter modules. Herbivorous fish
abundance was positively correlated with Porites recruitment as well as Montipora recruitment
and growth. Algal cover was negatively correlated with recruitment and survival of Pocillopora
as well as recruitment of Porites. We conclude that reefscape context and shelter for herbivores
are important factors in affecting coral demography and resilience.
Dudoit, ‘Ale‘alani – Zoology
Phylogenomics of Palythoa (Hexacorallia: Zoantharia): probing species boundaries in a globally
distributed genus
A. Dudoit, M. Santos, J. Reimer, R. Toonen
Zoantharians (Cnidaria: Hexacorallia: Zoantharia) of the genus Palythoa are ubiquitous species
that occupy reef habitats in every tropical ocean. Disagreements among classifications based
on morphology, reproductive traits, and molecular techniques have generated taxonomic
challenges within this group. Here we conducted the first phylogenomic survey of Palythoa,
using a reduced genomic approach (ezRAD) to resolve relationships among eight described
and four putative Palythoa species (N = 22 plus two outgroups) across the Pacific and Atlantic
Oceans. We constructed nearly complete mitochondrial genomes and assembled transcriptome
loci datasets by reference mapping. A de novo assembly was performed for the holobiont
dataset, and we compared a range of filtering strategies from unfiltered data down to 136
unlinked high-quality biallelic SNPs shared by all samples to resolve evolutionary lineages
within Palythoa. Across all these datasets, the resulting Bayesian and ML trees revealed six
highly concordant and well-supported clades, however, the phylogenomic data were
inconclusive in resolving species relationships within the clades. We detected putative species
complexes within two well sampled Palythoa clades (clades I and II), but species delimitation
results were inconsistent in whether these clades contain multiple nominal species or represent
a single variable species. Consistency among nuclear and mitogenomic datasets points to a
lack of biological understanding of species boundaries among these zoantharians rather than
limitations of the molecular markers. More complete taxonomic sampling of nominal species
across the geographic ranges of distribution appears necessary to resolve species boundaries
and evolutionary histories among members of this genus.
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Ely, Taylor – School of Life Sciences
Community-wide population structure revealed through eDNA
T. Ely
Ecosystem-based management (EBM) has recently been favored over traditional single-species
strategies since single-species methods have often failed to properly conserve marine systems.
Delineating management units is essential for implementing EBM. However, defining these units
using traditional community-wide population structure studies is challenging because
individual-based methods must be repeated for many species. Environmental DNA (eDNA) has
the potential to unlock community-wide patterns of population genetic structure and help
alleviate many of the limitations of traditional tissue-based methods, such as time, cost, labor,
and permit acquisition. While there are multiple population genetics studies that use eDNA
methods with species-specific primers, the full potential of eDNA to investigate community-wide
patterns of genetic connectivity by using universal primers has rarely been utilized. Here I
describe an ongoing study that will test the feasibility and effectiveness of using eDNA methods
to determine community-wide population structure in the Hawaiian archipelago. For species with
known population structure in Hawai‘i, mtDNA haplotypes from eDNA methods will be compared
to those obtained by traditional tissue-based methods. Then I will analyze results of all species
detected with eDNA methods to determine whether the increase in species sampled reveals the
same genetic breaks between islands as previous studies. Sequences will be filtered for
potential erroneous haplotypes and species will be identified and analyzed using methods
congruent with previous eDNA and population genetics studies. eDNA methods, which can
detect hundreds to thousands of species, have the potential to revolutionize our understanding
of the scale and patterns of community-wide genetic connectivity.
Escontrela, Daniela – Marine Biology
Coral feeding preference of the cushion star (Culcita novaeguineae)
D. Escontrela
As reefs face mounting threats, controlling local stressors, such as excess coral predation, will
be key for managing for resilience. The cushion star (Culcita novaeguineae), a coral predator,
has undergone an explosion in abundance since 1986 off the south shore of Waikīkī, O‘ahu.
Understanding which coral species are preferred by these predators is an important first step in
planning management strategies. I have deployed cages on our study reef where I starve
individual cushion stars for a week and then place fragments of two species of coral with the
star for another week. At the end of the trial, I rank corals based on consumption preference.
While most such food choice experiments have been conducted in labs, this novel approach in
the field allows cushion stars to be exposed to all their normal predatory cues. Cushion stars
have shown an overwhelming preference for Pocillopora meandrina followed by Montipora
patula and Montipora capitata. Porites lobata was consumed in only a single trial and Fungia
scutaria has been avoided completely. These prey choice experiments will determine whether
the stars have a preference hierarchy among coral species, which would indicate whether, given
the demise of preferred species, they may switch to less desired species.
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Faccenda, Kevin – Botany (SoLS)
A screening system to predict wildfire risk of invasive plants
K. Faccenda
In Hawai‘i, invasive plant fueled wildfires continue to be one of the most important issues facing
managers in dry and seasonally dry areas. The plant species fueling these fires are likely to
continue to change as new invasive species are transported to, and existing species are spread
throughout the islands. We designed an assessment system similar to weed risk assessments,
but specifically assessing whether a species can increase ecosystem flammability. We searched
the scientific literature and online databases for a variety of plant traits associated with
flammability for over 300 species of invasive plants and surveyed land managers across the
state to obtain expert fire risk scores for 49 species which are already widely distributed. The
expert scores were used to train a random forest machine learning model, and the model was
then used to predict fire risk scores for all species. The model revealed four variables that can
predict which species pose a higher fire risk with 88% accuracy, and low risk with 75%
accuracy.
Gardi Hewage, Tharindu Malintha – HNFAS
How do fish detect salinity changes? Clues from the molecular regulation of the prolactin gene
T. M. Gardi Hewage, F. Celino-Brady, A. Seale
Aquatic organisms capable of acclimating to extreme variations in environmental conditions
have developed unique physiological mechanisms to maintain homeostasis, largely through the
orchestration of the neuroendocrine system. In euryhaline fish, the pituitary hormone prolactin
(Prl) acts to promote ion uptake in osmoregulatory tissues, thereby allowing the organism to
compensate for large changes in external osmolality. Consistent with its biological function, Prl
release is directly stimulated by a fall in extracellular osmolality. Recently, we identified multiple
putative transcription factors (TFs) that are predicted to bind the promoter region of the two prl
genes in the euryhaline Mozambique tilapia, Oreochromis mossambicus. Moreover, we found
that the expression of these TFs was sensitive to environmental salinity. It is unknown, however,
whether these TFs are directly regulated by some of the specific factors that are known to elicit
Prl release, such as a drop in extracellular osmolality. To elucidate the link between salinity
changes and the regulation of prl genes, we characterized the responses of the most abundant
TF transcripts to variations in extracellular osmolality, ranging from 280 to 420 mOsm/ kg, in
dispersed Prl cells, in vitro. By 6 h, gene expression of pituitary transcription factor 1 (pit1), and
signal transducer and activator of transcription 3 (stat3) was inversely related to extracellular
osmolality, a trend similar to that of prl expression and Prl release. While these results indicate
that at least two TFs may be stimulated during a hyposmotic response in Prl cells, the collective
responses, and interactions of differentially expressed TFs may ultimately regulate prl
transcription in response to a hyposmotic stimulus.
[Supported by HATCH (#HAW02051-H), NOAA (#NA18OAR4170347), NIH
(1R21DK111775-01) and NSF (IOS-1755016) to A.P.S.]

30

Gossett, Jordan – School of Life Sciences
Comparative genomics of the endosymbiont species associated with an endemic Hawaiian,
cave-adapted planthopper
J. Gossett, R. Chong
Many insect species are known to harbor endosymbiotic bacteria that provide them with
essential amino acids and vitamins needed for survival. Organisms in the suborder,
Auchenorrhyncha, a group of sap feeding insects, have been associated with a set of
co-obligate endosymbionts for at least 260 MY. Cicadomorpha (leafhoppers, treehoppers,
spittlebugs etc.) harbors the obligate endosymbiont Ca. Sulcia, who is the primary provisioner of
7-8 essential amino acids, and is typically accompanied by a co-obligate endosymbiotic partner
who provisions the remaining 2-3 essential amino acids. Fulgoromorpha (planthoppers)
diverged from the Cicadomorpha around 250MYA and much less is known about their
endosymbiotic relationships. Oliarus polyphemus, a cave adapted species of planthopper
endemic to Hawaii, is thought to be a recently and rapidly diverged lineage of planthopper
species. O. polyphemus populations live within lava tube caves that are created by constant
volcanic eruptions on Hawai‘i Island. In this study, we identify the endosymbiotic species
associated with Oliarus polyphemus, Ca. Sulcia, Ca. Vidania and Ca. Purcelliella, and uncover
their nutritional provisioning roles. Our results show that nutritional provisioning roles are flipped
from the Ciciadomorpha. Ca.Vidania provisions seven amino acids while Ca. Sulcia only
provisions three. Ca. Purcelliella provisions the B vitamins and cystine. Genome comparisons
show the differences in genes retained that have important functional roles between O.
polyphemus endosymbionts and other closely related endosymbiont lineages.
Greene, Austin – Biology
Better together: Combining the coral microbiome, metabolome, and histology to investigate a
White Syndrome outbreak in Guam
A. Greene, T. Moriarty, W. Leggat, T. Ainsworth, M. Donahue
Corals host unique microbiomes as diverse and complex as coral reefs themselves. The coral
microbiome compliments coral host function. Its disruption may lead to, or be indicative of,
declining host health and increased incidence of coral disease. While coral disease and the
coral microbiome have been studied for decades, multi-omic approaches have only recently
been applied to investigations of coral disease. Here we describe the Pocillopora damicornis
microbiome and metabolome during a November 2019 outbreak of White Syndrome in Guam.
We identify patterns of microbial dissociation, compare these between fragment- or
tissue-biopsy samples, and look to histological pathology and metabolomics to build a deeper
understanding of White Syndrome in a foundational Pacific coral species.
Hausler, Daniel – Entomology
Kiawe pollen impacts on honey bee colony health in Hawai‘i
D. Hausler
Pollen is a honey bee’s primary protein and lipid source and is essential for honey bee
development. The availability, quality, quantity, and diversity of a bee’s pollen diet determine its
individual health and, therefore, the overall health of the entire colony. On all of Hawai‘i’s
islands, common kiawe (Prosopis pallida, Fabaceae) grows in the arid valleys of the leeward
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sides and is a widely available food source for honey bees. However, little is known of the
nutritional quality of kiawe pollen and its effect on hive health. This study aims to determine the
impact of kiawe pollen nutrition on colony health for hives located within Hawai‘i’s leeward, dry
regions. Pollen was collected monthly from hives on Maui and O‘ahu, sorted by color groups,
and analyzed for total proteins and lipids. Colony health metrics were also assessed monthly
through brood solidness measurements, numbers of frames of adult bees, and varroa and small
hive beetle levels. There is a seasonal variation in total proteins and lipids of kiawe pollen, as
well as a seasonal variation in hive and individual bee health metrics. By identifying and testing
the macronutrient qualities of kiawe pollen over space and time we hope to fill a knowledge gap
of kiawe’s seasonal nutritive impact on apiaries situated in or near kiawe-dominant lowland dry
forests and determine if, and to what degree, kiawe pollen nutrition enhances or diminishes
overall hive health.
Hoban, Mykle – HIMB
Plumbing the depths: Assessing biodiversity gradients on Hawaiian mesophotic reefs using
environmental DNA
M. Hoban, B. Bowen
Mesophotic coral ecosystems (MCEs) are tropical reef communities that extend from
approximately 30 to 150m in depth, although this varies globally with local conditions such as
water clarity. These communities harbor many depth-endemic fauna that are distinct from
shallow counterparts, but patterns of biodiversity turnover with depth remain poorly understood.
A number of studies have sought to characterize biodiversity change along depth gradients at
sites around the world, but these have focused primarily on conspicuous, easy to quantify taxa
(e.g. fishes, corals, sponges, algae, etc.). Environmental DNA (eDNA)
metabarcoding–whole-community sequencing of DNA shed by organisms into the aquatic
medium–offers a method to assess biodiversity patterns across the tree of life without the need
to directly sample or observe individuals in situ. Here, we use eDNA metabarcoding to assess
biodiversity change from the surface to ~100m depth on reefs in the Hawaiian Archipelago. For
MCEs in Hawai‘i, we assess the distinctness of these ecosystems, attempt to identify faunal
breaks (i.e. depth ranges where community shifts can be observed), and investigate whether
biodiversity gradients are best explained by “turnover” (i.e. community change / addition of new
species with increasing depth) or “nestedness” (i.e. diminished diversity with increasing depth).
This study introduces a new approach to surveying biodiversity across depth gradients and
mesophotic reefs.
Honda, Michael – Molecular Biosciences and Bioengineering
Mimosine present in Leucaena leucocephala subsp. glabrata (giant leucaena) helps the plant to
grow in alkaline soils by increasing the solubility of iron
M. Honda, D. Borthakur
The tropical tree-legume Leucaena leucocephala subsp. glabrata (giant leucaena), can tolerate
a wide range of environmental stresses such as alkaline soils. Alkaline soils are bad for plant
growth due to the poor solubility and absorption of iron. It is believed that one of the reasons
giant leucaena can tolerate alkaline soils is that it produces and releases into the environment
large amounts of an iron-binding molecule called mimosine. Mimosine is a non-protein amino
acid found in all parts of giant leucaena at concentrations ranging from <1 to >30% of the plant
dry weight. Mimosine is hypothesized to serve as a phytosiderophore that helps giant leucaena
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solubilize and acquire iron from alkaline soils. Using ICP-MS, it was found that mimosine can
solubilize iron from the insoluble iron-mineral oxides goethite and hematite at alkaline pH. It was
also found that mimosine prevents the formation of soluble iron to insoluble iron oxides at
alkaline pH. Using HPLC and LCMS, it was found that mimosine was present in the soil
surrounding leucaena plants, which was likely the result of leaching from defoliated leaves, or
from root secretions. Interestingly, mimosine was higher in the root exudate of leucaena plants
exposed to alkaline conditions compared to neutral and acidic. Based on the results of this
study, it was concluded that mimosine can (i) solubilize iron in alkaline soils; (ii) is released by
leucaena into its surrounding soil; (iii) is stable in growth media and in old tissues; and (iv)
enhances iron uptake in plants.
Innes-Gold, Annie – Marine Biology
Exploring social-ecological tradeoffs in fisheries using a coupled food web and human behavior
model
A. Innes-Gold
Marine fisheries represent a social-ecological system driven by both complex ecological
processes and human interactions. Fisheries management requires an understanding of both
the biological and social components, and management failure can occur when either are
excluded. Despite the significance of both, most research has focused on characterizing
biological uncertainty rather than on better understanding the impacts of human behavior due to
the difficulty of incorporating human behavior into simulation models. In this study, we use the
fisheries in Narragansett Bay (Rhode Island, USA) as a case study to demonstrate how coupled
modeling can be used to represent interactions between the food web and fishers in a
social-ecological system. To explore fisheries tradeoffs, we created a food web model and then
coupled it to a recreational fishers’ behavior model, creating a dynamic social-ecological
representation of the ecosystem. Fish biomass was projected until 2030 in both the stand-alone
food web model and the coupled social-ecological model, with results highlighting how the
incorporation of fisher behavior in modeling can lead to changes in the projected ecosystem.
Our modeling framework shows that fisher behavior can be successfully incorporated into a
coupled social-ecological model through the use of agent-based modeling, and our results
highlight that its inclusion can influence ecosystem dynamics. As fisher decision-making and the
ecosystem can influence one another, social responses to changing ecosystems should be
explicitly integrated into ecosystem modeling to improve ecosystem-based management efforts.
Iwanicki, Tom – Biology
An anthropogenic dimmer switch: meta-analysis reveals ocean acidification may influence
bioluminescence in the open ocean
T. Iwanicki, H. DeTurk, M. Porter
Bioluminescence is a prevalent phenomenon in the world oceans. As many as 75% of visible
pelagic organisms are capable of bioluminescence, which is used for offense, defense, and
courtship behaviors. Having evolved independently upwards of 90 times, there are a
correspondingly large number of factors that can influence the color, intensity, or kinetics of the
bioluminescence reaction. One factor often described in the primary literature on novel
luciferin-luciferase reactions is the pH of the reaction media. For internally emitting organisms,
e.g., scintillon-bearing dinoflagellates, changes in cellular pH are used to trigger
bioluminescence; however, secreting organisms must rely on the ocean as their reaction buffer.
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Anthropogenic climate change is affecting our oceans in a variety of ways. Under the IPCC
worst-case scenario (RCP8.5), the average ocean pH will decrease from its pre-industrial
average of 8.2 to 7.7 by the end of the 21st century. Under these conditions, bioluminescence
systems may be affected by this change in the reaction medium, ocean water pH. This
meta-analysis surveyed 1013 primary literature papers, books, and chapters for data on the
impact of pH ranging from 7.7-8.2 on native luciferase-luciferin bioluminescence reactions. This
study covers a taxonomically diverse group including Bacteria, Dinoflagellata, Cnidaria,
Mollusca, Arthropoda, Ctenophora, and Chordata. Our analyses suggest that the impacts are
taxa-specific, with marked increases observed in cnidarians and bacteria and decreases in
some molluscs. The rapid (in an evolutionary timescale) change in light intensity would have a
multitude of knock-on effects for the sensory ecology of marine communities.
Jacobs, Kaitlyn – Marine Biology
Of phase shifts and phylogenomics
K. Jacobs, C. Hunter, Z. Forsman, A. Pollock, M. Rocha de Souza, R. Toonen
The reefs at Palmyra Atoll, a small outlying atoll in the equatorial Pacific, have been undergoing
a phase shift from scleractinian corals to a corallimorph-dominated benthos. It has been unclear
whether there has been cryptic speciation or morphological plasticity leading to different
ecotypes of Rhodactis howesii. Here, we use mitochondrial genomic analysis to assess species
validation and underlying cause of morphological variation across the atoll. We mapped
sequenced reads to Rhodactis indosinensis, R. howesii’s closest recorded genomic taxon. In
addition to one individual from American Sāmoa, we assessed phylogenetic relationships of
published corallimorph genomes with those from Palmyra. There was no identifiable population
structure within Palmyra, and available dinoflagellate symbiont communities were consistent
among the sequenced individuals. There were noticeable differences in symbiont communities
between Palmyra and American Sāmoa individuals, as well as 6 fixed nucleotide differences.
We conclude that the lack of taxonomically validated genetic reference material together with
vague species descriptions, morphological plasticity and overlap among morphological
characters, combine to raise doubts about the validity of the currently accepted species name,
R. howesii. Comparison of our results to all currently available genetic data for
corallimorpharians suggests that the species at Palmyra is most closely related to an
unidentified species of Rhodactis from Okinawa. However, taxonomically confirmed R. howesii
is absent from genetic databases so no firm conclusions about species identification can yet be
drawn.
Jones, Ryan – School of Life Sciences
Resource partitioning without competition in coral-reef fishes
R. Jones
Most coral reefs around Hawai‘i are dominated by cauliflower coral (Pocillopora spp.), whose
highly complex branches provide habitat for a variety of fishes and invertebrates. Common
inhabitants are the Galactic Scorpionfish (Sebastapistes galactacma) and the Speckled
Scorpionfish (S. coniorta). These species have overlapping depth ranges: Galactic Scorpionfish
deeper and Speckled Scorpionfish shallower. In the zone of overlap (reefs 4-9m deep), these
fishes inhabit coral colonies near one another, and occasionally co-occupy the same colony.
Because these species are ecologically similar, interspecific competition could be limiting their
abundances. To test this hypothesis, I conducted two reciprocal removal experiments at
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different spatial scales: among clusters of corals and within individual corals. If competition is
limiting one or both species’ abundances at either spatial scale, then removal of the competitor
should lead to an increase in the abundance and/or a distributional shift of the remaining
species. At the cluster scale, abundances of both species were nearly unchanged following the
removal of the congener. At the scale of a single colony, both species showed a slight increase
in abundance immediately following the removal of the other species, though abundance
returned to pre-removal levels after a couple of months. These outcomes indicate that
competition is not presently an important interaction between these species despite their
ecological similarity. One potential explanation for these patterns could be a partitioning of food
resources between these species, which is currently being investigated. Alternatively, severe
recruitment limitations in Hawai‘i may lessen competition between these species to levels that
allow coexistence.

Kamikawa, Keith – Marine Biology
Shedding light on the life history of elusive bonefish leptocephali in Hawai‘i
K. Kamikawa, B. Bowen
Bonefish in Hawai‘i, locally known as ‘ō‘io, were culturally important to early Hawaiians and still
have substantial non-commercial fishery value. They are highly sought after with various gear
types, yet life history data pertinent to fisheries has only recently emerged for the two species in
Hawai‘i (Albula glossodonta and Albula virgata). Data gaps still exist and this study aims to shed
light on the leptocephalus larvae of local bonefishes. Larval light traps were submerged just
under the water surface in an effort to capture leptocephali. Specific environmental conditions
were recorded, including, salinity, temperature, tide, and moon phase, to determine a suite of
variables associated with leptocephali presence. Throughout ~60 sampling trips in 2017-2020,
55 leptocephali and newly metamorphosed bonefish were captured in the light traps. Fork
lengths ranged from 23-67 mm with an average weight of 0.22 g. Preliminary aging analyses
show an average age of 42 days. Back-calculations will be compared with previously published
spawning and recruitment data. Compiling this novel information will highlight specific habitats
and conditions that are critical for larval survival and juvenile bonefish recruitment.
Understanding key life history traits at a vulnerable life stage will greatly enhance the scientific
foundations for responsible management practices.

Lee, Anne – Zoology
Using single nucleotide polymorphisms to resolve population structure of deepwater Etelis
snappers in the North Pacific Ocean
A. Lee
As coastal fisheries around the world are depleting, fishing efforts are driven more offshore and
into deeper water. In Hawaiʻi, the Deep 7 Bottomfish Complex comprises species that support
economically and culturally important deepwater fisheries. In this complex, two deepwater
snappers, Etelis coruscans (“onaga”) and Etelis carbunculus (“ehu”), are the most abundantly
harvested. Previous studies examining the population structure of these Etelis snappers using
microsatellite loci found low population structure overall. However, single nucleotide
polymorphisms (SNPs) have been shown to be more powerful for detecting population
structure. The purpose of this study is to survey the two deepwater snappers using SNPs to
elucidate population structure across the North Pacific Ocean. Another goal is to investigate the
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origins of the Hawaiian populations of deepwater snappers and the possible route of
colonization into the Hawaiian Islands. A SNP-based analysis using thousands of loci is
expected to reveal fine-scale population structure, an essential foundation for making proper
management decisions. Resolving the evolutionary source of onaga and ehu will provide a
greater understanding of the origins of Hawaiian marine biodiversity.
Lensing, Becca – Marine Biology/Oceanography
Exploring microbial indicators of coastal ecosystem health across a gradient of human
development in Tutuila, American Samoa
B. Lensing, A. Olguin, V. Gibson, C. Shuler, D. Amato, L. Baker, C. Nelson, H. Dulai, C. Smith,
R. Alegado
On Pacific islands, subsistence agriculture and fishing remain essential for sustaining Indigenous
populations, yet intensified agriculture and increased wastewater impacts have significantly altered
the state of coastal ecosystems. Concomitant shifts in coastal microbial assemblages can alter
nutrient cycling and create human health issues. Moreover, having informative microbial datasets
available could support management decisions, but are often absent or rely on a single indicator
species. Our primary objective was to apply water quality monitoring tools developed and
implemented in the Hawaiian Islands to augment ongoing water quality monitoring on Tutuila,
American Samoa, specifically identifying microbial indicators of ecosystem health in areas
vulnerable to water quality degradation. We genetically surveyed microbial assemblages from
coastal water, biofilms, and two coral species from four watersheds on Tutuila, across a gradient of
development levels. We evaluated sample type efficiency and bias in environmental monitoring. We
identified critical links between coastal water quality and microbial assemblages among the
development levels. We detected higher than expected nitrogen levels at a semi-pristine site,
possibly representing a critical hot spot for anthropogenic change. We identified microbial indicators
of development level in all sample types. All sample types differentiated between development levels
but with varying patterns and clarity. This work supports existing monitoring and assessment projects
to integrate a diverse array of biological and physical datasets into a decision-making framework.
This multi-dimensional study has enabled a better understanding of commensurate responses in
coastal microbial assemblages that will inform future methodologies and aid resource managers in
on-going monitoring of coastal ecosystems.

Lewis, Claire – School of Life Sciences
Indo-Pacific phylogeography of stony corals from the family Agariciidae
C. Lewis, Z. Forsman, P. Marko
The agaricids are an exceptionally widespread group of corals: persisting across the entire
Indo-Pacific, and across the known depth distribution of zooxanthellate corals. Further, this
family does not conform to the near ubiquitous bullseye pattern of diversity in the Indo-Pacific.
This unusual pattern of distribution of species in the family Agariciidae is almost certainly, to
some degree, caused by as yet unrecognized cryptic species. These widespread species could
be concealing multiple smaller ranged species, most likely restricted to known biogeographic
provinces. Although molecular techniques have been widely used to resolve and revise many
coral families’ taxonomy, studies on agaricid corals have been limited in geographic scope and
so could not test if widespread nominal species are concealing cryptics. We generated a
phylogeny of Indo-Pacific agaricids, from >400 samples from across the Indo-Pacific (published
data, and sequenced for this study). We find significant discordance with current taxonomy, and
considerable unrecognized species diversity.
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Lima Fernandes, Vânia Filipa – Department of Anatomy, Biochemistry and Physiology
Evolution of sensory-behavior laterality in blind cavefish using machine-learning algorithm
V. F. Lima Fernandes, Y. Glaser, P. Sadowski, M. Yoshizawa
Laterality is described as a preference for the left or right-side and it can be seen in terms of
behavior (left or right-handedness), morphology (asymmetrical organ disposition) and sensory
system (brain activity). Left-right asymmetry is widely spread across animal taxa and has been
described as advantageous for spatial learning, intricate motor activities and predator evasion.
However, little is known regarding how laterality arose through the course of evolution.
A cave form of the Mexican tetra, Astyanax mexicanus, (cavefish) evolved from surface-dwelling
ancestors and rapidly adapted to the cave. Cavefish enhanced Vibration Attraction Behavior
(VAB), an adaptive foraging behavior in darkness, and its underlying mechanosensors,
superficial neuromasts (SN). Our former study identified that the number of left side-SN was
positively correlated with VAB in cavefish. In contrast, no association between the right side-SN
and VAB was found in cavefish and no laterality bias was detected in surface fish, suggesting
that the laterality between the left SN and VAB evolved during adaptation to the cave
environment. We experimentally tested this sensory-behavior laterality by SN ablation. A
significant correlation between the left-SN loss and the reduction of VAB was detected in
cavefish, confirming our former findings. In addition, we also developed a video analysis method
based on a machine-learning algorithm that detects fish position in relation to the vibration
source. Using this method, we present the latest results for the left-right bias of fish approach
and its association with SN number on the left or right side.

Madrigal, Brijonnay – Marine Biology Graduate Program
Spatial and temporal variability of short-finned pilot whales and false killer whales in the
Hawaiian Islands Humpback Whale National Marine Sanctuary and Papahānaumokuākea
National Monument and potential effects of anthropogenic noise on their acoustic behavior
B. Madrigal, L. Bejder, M. Lammers, E. Oleson
Ocean anthropogenic noise is increasing globally and can have detrimental effects on marine
life. Passive acoustic monitoring is a powerful technique to assess soundscapes on a large
scale. This study will use acoustic data from a series of moored hydrophones throughout the
Hawaiian island chain to identify the potential effects of anthropogenic noise on the acoustic
behavior of two top predator species. False killer whales (Pseudorca crassidens) and
short-finned pilot whales (Globicephala macrorhynchus) are both ecologically significant toothed
whale species that use the Hawaiian archipelago as a crucial feeding and breeding ground
year-round. False killer whales are considered the species of highest concern in Hawaiʻi with the
insular population listed as endangered under the Endangered Species Act. PAMGuard
detectors and Real-Time Odontocete Call Classification Algorithm (ROCCA) will be used to
detect these species whistle and echolocation clicks. Acoustic detections will allow us to
understand temporal and spatial variability of these two species within the Hawaiian Islands
Humpback Whale National Marine Sanctuary (HIHWNMS) and Papahānaumokuākea National
Monument. This study will also determine the occurrence of anthropogenic noise inside and
outside the HIHWNMS and assess the recent acoustic impact of COVID-19 on the soundscape
which has important implications for conservation and management.
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Marra-Biggs, Paolo – Marine Biology
A Systematic population assessment and genetic analysis of giant clam stocks in American
Samoa
P. Marra-Biggs, R. Toonen, J. Fatherree
Giant clams (Genus Tridacna) are ecologically important for coral reefs, benefitting species of all
trophic levels, and have among the highest net primary productivity of any species on coral
reefs. Yet all Tridacnids are of conservation concern, listed as vulnerable to extinction on both
CITES and IUCN, and a recent petition to list giant clams under the ESA adds to the need for
current evaluation of the status of populations under US jurisdiction. Additionally, existing
assessments of population size and extinction risk are confounded by misidentified and cryptic
species. With focus on American Samoan waters, we will present the first phylogenomic
analyses of Tridacnids and compare it to the currently accepted taxonomy, to determine which
species are present in US jurisdictions. The most recent study in the archipelago was published
over 20 years ago, without molecular corroboration of visual identifications. In this study, 97% of
clams were found on the uninhabited and protected Rose Atoll, and only 16 clams were found
on the main inhabited island. Further, the cultural demand and high market value of these clams
encourages continued fishing pressure, regardless of their population decline or threatened
status. Using next-generation sequencing to genetically verify species, we will validate present
species and their respective boundaries, and infer connectivity amongst Tridacnids along the
Samoan Archipelago to test the potential of Rose Atoll acting as a genetic refuge. The results
will inform the conservation status of giant clams in American Samoa and ultimately aid in the
evaluation of the ESA listing petition.

Matthews, Toby – Marine Biology
Survey plans to support low-cost fishery monitoring and management
T. Matthews
Low-value local fisheries require low-cost management plans to ensure that they continue to
provide sustenance and employment to their associated communities. Three survey classes
exhibiting a tradeoff between the quantity and quality of fish length data they provide are
compared to see which most effectively supports length-based fishery management.
Underwater visual censuses (UVC) provide a low quantity of high-quality data representative of
the entire fish stock, market-based surveys provide a high quantity of low-quality data
representing only those fish that are caught and sold, and fisher-based surveys lay intermediate
in both respects. A fishery model was created to simulate the expected performance of each
survey class within a range of budgets. Market-based surveys were able to improve fishery
management with a single surveyor, while fisher-based surveys required several surveyors to
begin to match its performance. UVC did not provide an improvement within the range of limited
budgets considered. Overall, single-staff market-based surveys provided the best
bang-for-the-buck to fishery managers, though special attention should be paid to their
implementation according to local fishery dynamics.
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McDonald, Marisa – Biology
Visual physiology of larval stomatopod crustaceans
M. McDonald, J. Cohen, M. Porter
Stomatopod crustaceans are known for having one of the most complex visual systems in the
animal kingdom. While the adults have historically received the majority of attention, limited
work has been focused on larval stomatopods. Stomatopod larvae must survive as planktonic
organisms for days to months before settling. One key aspect for survival is the visual system,
which is used for a wide range of important biological tasks. It has been generally understood
that pelagic crustacean larvae with compound eyes have a single blue/green spectral class of
photoreceptor. However, recent evidence suggests that stomatopod larvae may have multiple
photoreceptor types, including ultraviolet. Based on this, the visual systems of stomatopod
larvae were examined using electroretinogram (ERG) recordings and behavioral phototaxis
responses. Larval stomatopods were collected between Fall 2020 and Spring 2021 on Oʻahu,
Hawaiʻi. Using ERG recordings, we found evidence for multiple spectral channels in three
different larval stomatopod species. We also found behavioral evidence of UV vision in at least
one species. This work expands upon recent research into the complexities of larval
stomatopod visual systems, once believed to be simple and uniform. Larval stomatopods are
the first larval crustaceans to show evidence of UV vision, and this work is important to increase
our understanding of the visual ecology of the early life stages of these unique crustaceans.

McPherson, Liah – Marine Biology
Abundance and demographics of Hawaiian spinner dolphins (Stenella longirostris) offshore
O‘ahu’s Waianae coast
L. McPherson, L. Bejder
Hawaiian spinner dolphins (Stenella longirostris) diurnally occupy the nearshore waters of
Oʻahu’s Waiʻanae coast, making them vulnerable to anthropogenic impacts. The occurrence and
behavior of this population are well-described, yet a lack of data on their abundance and age
structure hinders optimal conservation efforts. This project seeks to estimate these population
parameters and develop a catalog of distinct individuals through photo-identification and
unoccupied aerial system (UAS; drone) photogrammetric measurements. In January of 2021,
the first of eight field efforts to collect photo-identification data on this population resulted in six
complete surveys of a 40km2 study area along the Waiʻanae coastline. Fourteen sightings of
spinner dolphin groups occurred on 11 of 14 survey days. Independent estimates of group size
from both the research vessel and a UAS allowed a comparison of the accuracy of vessel- and
UAS-based group size estimation. The average group size was 47 and vessel-based
observation underestimated true group size by an average of 13.2%. Pollock’s Robust design
will be used to estimate abundance and other population parameters such as temporary
emigration and survival. Photo-identification data are currently being compiled in an online
database through ©WildMe’s Flukebook, a platform that will ultimately allow for streamlined
dorsal fin image matching and mark-recapture analysis by integrating AI computer vision
algorithms for spinner dolphin dorsal fins. Seven future field efforts spaced seasonally in 2021
and 2022 will implement DJI Inspire 2 UAS flights to collect photogrammetric morphometric
measurements of spinner dolphins in the population, from which age structure will be estimated.
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Myers, Natalie – School of Life Sciences – Zoology
The landscape genetics of novel environments: how urban environments structure the
introduced lizards of Honolulu
N. Myers, R. Thomson
Globalization has led to an increase in the introduction of species outside of their native range.
These introduced species offer the opportunity to study how organisms respond to novel
environments and understand how the environment impacts species establishment and
success. Urban landscapes represent one common type of novel environment that are heavily
used by introduced species, and that may challenge these organisms with novel predators,
threats, climates, structural elements and food sources. Hawaiʻi lacks native non-avian
terrestrial reptile species, but hosts several introduced species (McKeown, S., 1996).
Hemidactylus frenatus (House Gecko), Anolis sagrei (Brown Anole), and Phelsuma laticauda
(Gold Dust Day Gecko) are three of the common introduced lizards on O‘ahu, all of which can
be found in the urban environment. How introduced populations invade and persist in urban
environments is currently a topic of particular research focus that has bearing on the
management and control of biological introductions. The main objective of my thesis research is
to understand patterns of gene flow and the population dynamics of introduced lizards in urban
Oʻahu. Specifically, what landscape features impact gene flow patterns, population dynamics
and genetic diversity of introduced reptile species? Are these patterns consistent across
introduced terrestrial reptile species? Using landscape and genetic data from lizards sampled
across Honolulu, I will answer these questions with the goal of informing management
recommendations for introduced species control.
Nichols, Patrick – Biology
Hide ‘n seq: Metabarcoding of coral reef cryptic communities with eDNA versus direct sampling
P. Nichols, M. Timmers, P. Marko
Ecological patterns in coral reef biodiversity are primarily based on conspicuous organisms.
Few methods are used to survey the taxonomically rich cryptobiome, which is made up of
inhabitants from within reef microhabitats. One way that cryptic coral reef biodiversity can be
non-invasively surveyed is by analyzing environmental DNA (eDNA) present in seawater. Here,
we investigate how estimates of cryptic diversity compare among metabarcoding methods using
standardized autonomous reef monitoring structures (ARMS) and eDNA applying a broad
eukaryotic marker (COI). First, contributions to eDNA were investigated across cryptofauna
through a comparison of metabarcoded biomass from ARMS to eDNA acquired through a
standardized soak of ARMS, as well as using eDNA samples taken from within reef crevices
and the ambient water column. Metabarcoding of biomass from ARMS and eDNA from water
samples revealed fundamentally different communities of cryptic coral reef habitat with little
overlap between methods. Taxa that were unique to metabarcoding of ARMS were
predominantly from chitinous and calcifying groups (polychaetes, palaemonid shrimp, molluscs,
brittle stars, and red algae), which suggests that these taxa are underrepresented in eDNA
surveys. Our data indicate that both eDNA and ARMS provide incomplete accounting of cryptic
diversity. Where possible, multiple targeted assays should be used to provide the greatest
estimates of metazoan and macroalgal richness.
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Parnell, Kirby – Marine Biology
The underwater soundscape of Mānana Island, Oʻahu, Hawaiʻi
K. Parnell
The COVID-19 pandemic is providing a rare opportunity to record underwater sound levels with
reduced anthropogenic influence. These recordings may reflect pre-industrial era, baseline
measurements of sound levels which can be compared to present day levels to understand the
impact of human activity on underwater soundscapes. To describe the underwater soundscape
of Mānana Island (Rabbit Island), a designated critical habitat for the endangered Hawaiian
monk seal (Neomonachus schauinslandi), we recorded underwater sounds continuously with a
SoundTrap 500HF from 22 July – 19 August 2020 during the COVID-19 pandemic. We
quantified ambient noise levels in broadband, octave bands, and one-third octave bands for
20-24000 Hz in hourly intervals across the 28-day recording period. Sounds pressure levels
(SPLs) were generally higher at night when snapping shrimp dominated the soundscape.
Hurricane Douglas increased low-frequency SPLs as it passed north of Oʻahu on 26 July 2020.
Fish sounds of frequencies below 1 kHz and several underwater vocalizations produced by
Hawaiian monk seals were detected. This dataset provides the first measurement of sound
levels at an ecologically important aquatic soundscape near Oʻahu. Importantly, these
measurements can be considered a natural baseline of ambient noise levels near Oʻahu due to
a significant decrease in vessel activity from COVID-19.
Rago, Zackery – Marine Biology
Using mesocosms to reveal how and why coral reef halos form
Z. Rago
Coral reefs are ecologically and economically important resources for
Hawai‘i as well as globally. Unfortunately, coral reefs are threatened by numerous
anthropogenic pressures, yet many reefs are remote and therefore expensive or impossible to
access for research. The phenomena of coral reef halos may have the potential to serve as a
cost-effective indicator of reef ecosystem health. While predator prey interactions are
understood to drive the formation of these large-scale vegetation patterns, more in-depth
experiments on the species interactions underlying halo formation are needed to fully
disentangle the mechanisms that form reef halos. We will use mesocosm systems at HIMB to
observe the halo-formation process under different treatments. Treatments will focus on varying
densities of lethal predators, non-lethal predators, and herbivores across 12 mesocosm systems
(4 replicates per treatment). Mesocosms will have a central structure that will provide protection
to the herbivores and represent the patch reefs central to halos in nature. Herbivory assays,
arranged in spokes radiating outwards, will be placed around the structure and algal height will
be measured periodically in order to quantify changes in herbivory across treatments. We
hypothesize that herbivore density will positively correlate with halo formation while lethal
predator density will be negatively correlated. We also expect to find both lethal and non-lethal
predator density to increase the probability of halo formation. In isolating the various species
interactions underlying halo formation, this project will provide a step forward in determining the
potential for reef halos to be used in future reef conservation efforts.
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Rocha de Souza, Mariana – Marine Biology
Investigating the role of environment and symbiont in coral resilience in Kāne‘ohe Bay
M. Rocha de Souza, C. Caruso, J. Bruce, L. Jones, C. Drury, R. Toonen
Kāneʻohe Bay is the largest bay in Hawaiʻi and is home to several reef-building coral species
found across the Main Hawaiian Islands. It is also a spatially heterogenous mosaic, with water
circulation, sedimentation, temperature and acidification varying in different parts of the bay.
Kāneʻohe Bay’s coral reef ecosystem has a long history of resilience to a broad array of
environmental stressors; in addition, these reefs are now facing the unprecedented challenges
of climate change. One potentially important mechanism of long-term acclimatization in corals is
the change in community composition of the dinoflagellate endosymbionts (Family:
Symbiodiniaceae). Symbiont shuffling can confer thermotolerance to the coral holobiont,
however, coral endosymbiont community effects in response to other environmental conditions
are unclear. To better understand how environmental conditions influence symbiont
composition, we systematically sampled 600 Montipora capitata colonies and used temperature
loggers and sedimentation traps to characterize 30 sites across the bay. Symbiodiniaceae ITS2
amplicon sequencing and qPCR provided an in-depth identification of the symbiont types across
the different environmental conditions. Our preliminary results showed that Symbiodiniaceae
communities varied across the bay, with the genus Durusdinium, the stress resilient symbiont
previously known as clade D, less present in the North of the bay. This study provides insights
on the role of environment and symbiont in determining resilience of corals in Kāneʻohe Bay and
can help inform conservation and restoration practices.
Shaff, Jacquelyn – University of Washington, School of Marine and Environmental Affairs
Diel, lunar, and seasonal variation in diving behavior of rough-toothed dolphins (Steno
bredanensis) off Kauaʻi, Hawaiʻi
J. Shaff, R. Baird
Understanding factors that influence species’ spatial ecology, particularly movement patterns,
can provide insight into when and where they will be most vulnerable to anthropogenic threats.
The core area of the resident population of rough-toothed dolphins (Steno bredanensis) off
Kaua‘i and Ni‘ihau overlaps with the Pacific Missile Range Facility, and these individuals are
likely regularly exposed to mid-frequency active sonar (MFAS). Using data from
depth-transmitting satellite tags deployed on nine rough-toothed dolphins off Kaua‘i, we
investigated diving behavior and the effects of temporal (daily and seasonal) and lunar cycles
phase on vertical movements. Overall, tagged rough-toothed dolphins primarily used
near-surface waters, spending between 83.6% and 93.7% of their time in the top 30 m of the
water column. When diving, grand mean, median, and maximum dive depths were 76.9 m, 67.5
m, and 399.5 m, although individuals were in water with depths from approximately 700-1,450
m. Dive rates varied by time of day, being lowest during the day and at dawn and highest at
dusk and night. Dives were deepest and longest at dusk, suggesting dolphins were taking
advantage of prey rising to the surface in response to reduced light levels. Lunar phase
indirectly affected diving, with deeper and longer dives occurring with increasing illumination.
The variations in dive behavior across solar and lunar cycles indicate diving patterns shift based
on the distribution of prey. Further tagging efforts prior to sonar exposure would allow for a more
robust analysis of the potential effects of MFAS on rough-toothed dolphin diving behavior.
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Sung, Helen – Life Sciences – Zoology
A New Hope or a Dead End: A conservation genomic investigation of hybridization
between two species of threatened Mesoamerican crocodiles
H. Sung
Crocodylians are an ancient lineage of long-lived archosaurs, whose genomes when compared
to other vertebrates, evolved slowly over the past several million years. Crocodylians hold high
biological, ecological, and biocultural significance, yet over half of the remaining 27 crocodylian
species are threatened with extinction due to human impact. In two species of threatened
Mesoamerican crocodiles – the American and Morelet’s crocodile – conservationists are
concerned about their rampantly occurring hybridization. Hybridization creates conservation
concerns because although both species are internationally protected, their differing
conservation statuses offer disproportionate protection and virtually no laws are in place for
protecting hybrids. Additionally, hybridization can have complex effects on the viability of the
hybridizing populations. It can drive adaptation (e.g., to anthropogenically altered habitats), or in
a worst-case scenario, to lineage extinction. For example, increased coastal development has
pushed saltwater-adapted American crocodiles further inland into freshwater Morelet’s crocodile
habitat. Hypothetically, enhanced salinity tolerance introduced into the freshwater species may
open new habitats, but conversely, allow them to now out-compete the native saltwater species
on already limited resources. Determining how introgressed traits impact each species must be
done under the existing ecological parameters but contextualized on an evolutionary timescale.
Recent advancements in population genomic tools have revolutionized the ability to detect fine
scale signatures of hybridization, offering better predictions about its conservation
consequences from an evolutionary historical context. My project aims to use these genomic
tools to investigate the genetic consequences of American x Morelet’s hybridization and use this
information to make conservation recommendations for both species.
Tran, Leon – HIMB
Seasonal variation in the metabolic resilience of a Hawaiian reef fish to marine heatwaves and
hypoxia
L. Tran, J, Johansen
The increasing frequency and intensity of marine heatwaves (MHW) and associated water
deoxygenation (i.e., hypoxia) resulting from anthropogenic climate change is increasingly
affecting marine organisms worldwide. MHWs occur throughout the year, and marine organisms
may be differentially vulnerable to these events across seasons. While most climate change
projections highlight summer max temperatures as the greatest threat to coral reef organisms,
this prediction has never been tested. After characterizing local MHWs in Kāneʻohe Bay, we
compared the capacity of a representative Hawaiian reef fish species—the convict tang
(Acanthurus triostegus; manini) —to tolerate the combined effects of acute thermal stress and
reduced oxygen availability that occur during MHWs between seasons. While marine heatwaves
did not significantly differ in intensity between summer and winter, the metabolic response of A.
triostegus significantly varied between seasons. We found winter MHWs had a stronger impact
on standard and maximum metabolic rate, and Q10 values (i.e., an indicator of thermal stress)
showed greater changes during the winter MHWs. Similarly, hypoxia tolerance did not
significantly vary between seasons, but winter MHWs caused a greater reduction in hypoxia
tolerance compared to summer. Our results indicate this species is most vulnerable to climate
change induced MHWs and hypoxia during the winter, highlighting the importance of clarifying
climate change impacts year round.
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Urena, Frank – Molecular Biosciences and Bioengineering
The microRNA 15a/16-1 family regulation of T cell proliferation
F. Urena, C. Ma, F. Hoffmann, L. Nunes, J. Urschitz, P. Hoffmann
T-cells play a central role in coordinating immune responses to eliminate pathogens or cancer
cells. These lymphocytes are activated through cell surface T cell receptors (TCRs), which
together trigger cellular proliferation through complex signaling networks. An important role in
regulating T cell activation has been demonstrated for microRNAs (miRs). The miR-15/16 family
of miRNAs has mainly been studied for their functions as tumor suppressors, suggesting that
these miRs may also regulate pro-growth pathways in T cells. Our data suggest that naïve T
cells express high levels of miR15a and miR-16-1, and upon TCR-stimulation the levels rapidly
decline. It has not been determined if this decrease in miR15a/16-1 is important for optimal T
cell activation and subsequent proliferation. In collaboration with the UH Manoa Transgenic
Core, we developed a transgenic (Tg) mirR-15a/16 expressing mouse model. Our Real-time
PCR analysis of miR-15 and miR-16 levels in miR Tg mice show a statistically significant
increase in miR-15 and miR-16. This confirms our transgenic model is effective. We Induced the
expression of miR-15/16 during T cell activation, miR Tg T cells showed a two-fold decrease in
proliferation when compared to controls. Downregulation of the miR-15/16 family of miRNAs is
vital for T-cell proliferation; this suggests that before TCR activation these microRNAs attenuate
the pathways needed for T-cell proliferation and expansion. This project will provide new insight
into sustained T cell activation and regulation by these miRs, and how this effects in vivo
immune response.

van Aswegen, Martin – HIMB
The ups and downs of humpback whale motherhood: Quantifying the cost of maternal
investment and calf growth on their Hawaiian breeding grounds and Southeast Alaskan foraging
grounds
M. van Aswegen, A. Szabo, J. Currie, S. Stack, A. Pack, K. West, Bejder, L.
North Pacific humpback whales (Megaptera novaeangliae; HBW) undergo one of the longest
migrations of any mammal, travelling from the productive waters of Alaska (AK) to their
sub-tropical breeding grounds of Hawaiʻi (HI). As capital breeders, HBW rely heavily on stored
energy accumulated on high latitude foraging grounds to meet the demands of reproduction,
locomotion and growth. These energetic stores, hereby referred to as a whale’s ‘body condition’
(BC), carry important implications for individual- and population-level survival, representing a
valuable proxy for health. Here, we quantified the BC of 276 mature and 35 immature HBWs
using unoccupied aerial vehicles (drones), to determine the cost of reproduction. In HI, calf total
length and body volume increased at a mean rate of 2.1cm (SD=0.5cm) and 0.04m3
(SD=0.01m3) per day, respectively, while maternal volume decreased by 0.4% per day as a
result of simultaneous lactation and fasting. On the AK foraging grounds, calf total length and
body volume increased at a mean daily rate of 1.28cm (SD=0.5cm) and 0.04m3 (SD=0.02m3),
respectively, while mean daily maternal volume loss was less pronounced due to concurrent
foraging (0.08%). Between early and late foraging season, HBW BC increased by an average of
15%, 22% and 11% for mature non-lactating adults, calves and juveniles, respectively. Mean BC
for lactating females, however, decreased by 2% over the same period, indicating maternal
females remained in below average BC despite returning to the foraging grounds. These
preliminary results highlight the high energetic costs – and requirements - associated with HBW
reproduction and lactation.
44

Vivier, Fabien – HIMB
Sensitivity and precision of Unoccupied Aerial System-photogrammetry to assess the age
structure of delphinid populations
F. Vivier, A. Bradford, M. Hill, E. Oleson, K. Yano, A. Pacini, E. Leunissen, C. Booth, J.
Rocho-Levine, L. Bejder
Understanding the health status of free-ranging wildlife populations is critical for the effective
management of long-lived and slow-reproducing species. Early detection of environmental and
anthropogenic stressors on vital rates constitutes a powerful tool to forecast changes in
population dynamics. For marine mammals, body condition and fertility are good indicators of
individual health. Changes to demographic variables strongly correlate to changes in population
abundance and dynamics. However, using traditional monitoring approaches it can take
decades before individual changes are detected and manifest at the population-level.
Quantifying the age structure of free-ranging delphinid populations would be informative for
management purposes, but challenging to obtain. Here, I test a new approach, the use of
Unoccupied Aircraft System (UAS)-photogrammetry, as an effective method to monitor and
detect changes in population age structure. First, the precision and accuracy of
UAS-photogrammetry to measure dolphin body length (a proxy for age) were tested at five
altitudes (16-50m) for five bottlenose dolphins (Tursiops truncatus, Dolphin Quest; Hawaiʻi,
USA). Hands-on total body length (TL) and blowhole-to-dorsal-fin-insertion length (BHDF, a
proxy measure for TL) measurements were compared to their respective UAS-derived
estimates. Results were used to test the sensitivity of UAS-photogrammetry to estimate
age-based-on-length of free-ranging individuals. UAS-derived TL estimates were overestimated
by 3.46 ± 1.12 % using surfacing BHDF. UAS-photogrammetry allowed for the correct
classification of calves and most juvenile and adult age-classes. Therefore,
UAS-photogrammetry may represent a powerful conservation tool to monitor age-structure in
free-ranging populations of small-delphinid species.

Weber, Danya – School of Life Sciences
Microbial metacommunity dynamics between mosquitoes, the mosquito diet, and the
environment
D. Weber
The southern house mosquito, Culex quinquefasciatus, has contributed to the endangerment and
extinction of many Hawaiian bird species due to its role in transmitting the avian malaria parasite,
Plasmodium relictum. Because the microbiome (an ecological community of microorganisms that
live on or within a host) influences mosquito biology through symbiotic relationships, changes in
microbiome composition can have profound effects on mosquito vectorial capacity for disease
transmission. Implementation of microbial manipulation techniques may provide solutions for
mosquito control and wildlife conservation. Identifying environmental sources and niche breadth of
mosquito symbionts could inform and enhance mosquito control techniques. Using an ecological
approach, I investigate the microbial associations between mosquitoes, diet, and habitat under the
metacommunity framework, which links communities of organisms by dispersal between habitat
types (hosts and environmental substrates, in this case). I hypothesize that mosquito symbionts are
distinct and that microbiome composition varies between mosquitoes, mosquito dietary sources
(birds, rats, flowers, and fruit), and environmental substrates (soil, water, leaf litter, vegetation) given
inherent differences in habitat types. Using 16S rRNA sequencing, I analyze a dataset of
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microbiome (188 Cx. quinquefasciatus, 40 soil samples, 40 water samples, 40 flower samples, 40
fruit samples, 32 bird samples, and 5 rat samples) collected from Makiki Valley on O‘ahu and test for
differences in microbiome composition and levels of nestedness of mosquito symbionts within the
microbiomes of environmental substrates and dietary sources. The results of this research are
expected to inform microbial manipulation mosquito control techniques to reduce mosquito-borne
diseases that threaten wildlife health.

Westbrook, Charley – Marine Biology
Cryopreservation of the collector urchin, Tripneustes gratilla
C. Westbrook
I’m investigating the application of cryopreservation on the native collector urchin, Tripneustes
gratilla. Urchins are invaluable members of coral reef communities. Grazing pressure exerted on
the reef by collector urchins significantly reduces algal biomass and protects the diversity of the
ecosystem by inhibiting phase shifts to degraded, algae dominated reefs. In Hawaiʻi, T. gratilla
has been a species of interest to management agencies for its employment as a biocontrol
agent, as it helps mitigate the impacts of invasive algae. As important members of the grazing
functional group, these urchins contribute directly to reef resilience. Therefore, conservation
strategies should be developed to preserve this species along with the role it performs for the
ecosystem. Here we propose the development of a protocol that could be used to cryobank
urchin reproductive material. To develop a cryopreservation protocol for T. gratilla embryos,
several cryopotectant agents (dimethyl sulfoxide, propylene glycol, ethylene glycol, trehalose)
will be tested and various cooling rates (1-3°C/min, 4-6°C /min and 7-10°C/min) will be
examined. The protocol will also be tested at various phases of ontogenetic development
(fertilized egg, blastula, gastrula and pluteus) in order to establish if the subject is more
receptive to the protocol at a given stage. This artificial reproductive technique could be used to
complement aquaculture production as well as the conservation and supplementation of
depleted or otherwise imperiled urchin communities on the reef.
Wishingrad, Van – Biology
Temperate zone climate and population genetic structure: an extension of Janzen’s 1967
hypothesis
V. Wishingrad, R. Thomson
One of the most stunning patterns of the distribution of life on Earth is the latitudinal diversity
gradient, where species diversity is concentrated in tropical regions, and decreases toward the
poles. In an influential paper, Janzen (1967) predicted that tropical mountain passes are more
effective migration barriers than temperate mountain passes of the same elevation, because
annual variation in temperature is lower in the tropics. Using lizards in the Sierra Nevada
mountain range, California, as a study system, we investigated if climate overlap is associated
with genetic similarity between populations in temperate regions. We compared gene flow
between pairs of populations at high- and low-elevation sites in California, as well as between
individuals distributed broadly across their range. We found that climate overlap values were
associated with genetic differentiation in both population-based and individual-based analyses.
This study extends Janzen’s (1967) hypothesis to temperate zones in a population genetic
context. We believe that continued work in this area is important to gain new insights about how
populations are connected across their broad ranges, and the extent to which common
mechanisms structure population connectivity and genetic structure.
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Woo, Daniel – HNFAS
Do fish sense and respond to changes in temperature and salt concentration in similar ways?
Clues from the endocrine system.
D. Woo, F. Celino-Brady, A. Seale, T. Malintha
Euryhaline fish are capable of maintaining homeostasis in widely changing salinities by
regulating ion excretion and uptake functions in osmoregulatory tissues that are largely
regulated by the neuroendocrine system. Prolactin (PRL), a hormone produced by the pituitary
gland, plays an essential role in the acclimation of fish to hyposmotic environments by
stimulating ion uptake. Mozambique tilapia (Oreochromis mossambicus) have been widely used
as a model to study tolerance to extreme environments, including the mechanism by which
changes in extracellular salt concentration are sensed, through osmoreception. In tilapia, the
short-term response of PRL to a hyposmotic stimulus is triggered by an increase in cell volume
followed by the entry of extracellular Ca2+ through the stretch gated channel, TRPV4; TRPV4
has also been shown to be thermosensitive in mammals. Thus, we hypothesized that PRL cells
are also thermosensitive. We found that PRL release increases in response to elevated
temperatures under static incubations. Using a customized perfusion system, we confirmed the
rapid cell volume increase in dispersed PRL following hyposmotic stimulation (from 330 mOsm/
Kg to 280 mOsm/ Kg). When PRL cells were subjected to an increase in temperature, 30% of
cells gradually increased by 10%, and all of them responded to hyposmotic stimulation. This
finding suggests that thermally-induced PRL release may be mediated, in part, through a
cell-volume dependent mechanism, that is similar to that of osmoreception. Identifying the
pathway through which PRL cells detect and respond to osmotic and temperature changes
provides insight into how aquatic vertebrates may integrate environmental responses.
Wulstein, Devynn – MBIO/HIMB
Taking a leaf out of the terrestrial playbook: Understanding how early life-history competitive
mortality and growth relationships govern future population dynamics
D. Wulstein, T. Oliver, J. Madin
Understanding mortality rates at different growth phases are at the core of population ecology
and life history theory. Energy and nutrient flux within ecosystems are often described in terms
of steady-state, but most ecosystems are accumulating more biomass, or numbers, over time
and the dissipation of biomass is episodic rather than continuous. With the increasing frequency
in disturbances, coral population dynamics may become defined by bursts of recruitment,
followed by periods of growth and competitive mortality in roughly even-aged patches. Within
terrestrial ecology, these even-aged episodic growth and mortality events are characterized by
the self-thinning rule, N= K<size>, which can help to inform patterns of biomass rise and
collapse within an ecosystem. Based upon rough dimensional analysis and extensive empirical
evidence in terrestrial ecosystems, the relationship between population density (N) and mean
individual size (<size>) often follows a power-law of α = -1/2 for organisms that have a uniform
cubic shape (where Vsize3). The universality, and application, of the rule to corals and different
coral species with various growth forms, remains unknown. Here we test the ubiquity of the
self-thinning relationship for coral through nursery-based experiments and meta-analysis of data
on density-dependent vital rates. Self-thinning studies will lead to a better description of growth
and survival at the lowest age- and size-classes and to the development of instructional tools for
restoration analogous to stand management diagrams utilized by terrestrial managers.
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Yadav, Shreya – Marine Biology
Shifting fish preferences can impact food system resilience in the Maldives
S. Yadav
People’s preferences and choices around food directly influence their resource use and impact
the resilience of dynamically linked natural and human systems. In this study we examined fish
preference and consumption patterns among residents in the Maldives, as these islands' food
systems change rapidly in response to tourism and development. We find that reef fishes are
now a significant part of local diets, with 58% of interview respondents preferring to eat reef fish
over the historically more popular and sustainable tuna. Our findings suggest that people’s
preferences, that vary with gender and age, are an important yet underutilized indicator of
changing values. Rising levels of reef fish consumption could have significant environmental
impacts in the Maldives.
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