2019 State of the Coast Student Poster Winners

2019 State of the Coast Poster Exhibition First Place

Author: Steven Manos

Title: Juvenile Dungeness crab try to avoid low pH seawater, but when forced into such unfavorable
conditions, they may take longer to find their prey.

Abstract: Recent studies have shown that the large increase of anthropogenic carbon is contributing to
low pH in the ocean, referred to as ocean acidification, which in turn affects the calcification of
crustaceans. Ocean acidification is also known to affect behavior and sensory systems of organisms.
Metacarcinus magister (Dungeness crab) are a major contributor to the Oregon fishing communities,
and coastal culture of the region. There has been relatively little research on the effects of ocean
acidification on post-settlement juvenile life history stage in Dungeness crab. Here, we tested how
exposing juvenile Dungeness crab to an ambient pH and a more acidic pH alters their foraging behavior
and if they are able to sense and move away from a reduced pH. We captured megalopae using a light
trap and settled juvenile crab into ambient lab conditions. We measured crab prey discovery time and
handling time in the controlled pH and more acidic pH. We hypothesized that the juveniles in the low pH
water would take a longer amount of time to find their food or would not be able to find it. We used a
two-current choice flume with an ambient pH and a reduced pH, providing a choice between to the two,
and measured the amount of time individuals spent in each pH in 300 second trials. We found that while
behavior is highly variable, juvenile Dungeness try to avoid low pH water, and when they are forced into
such unfavorable conditions, they may take longer to find their prey.

Increased atmaspheric CO, is reducing the pH levels of
the ocean; this is causing a range of complex responses
from marine species’. A lower pH can be harmful to
organisms that make CaC' 0y shells and exoskeletons,
such as crustaceans®. (Fig, 1)

In East coast blue crab, elevated CO, reduced wrab
feeding and survival with a pH drop of 0.3 units™. If these
types of harmful responses of ocean acidification ara
observed in Dungeness crab, it may influence the
fishery, uhich is Oregon's most commertially valuable
fishery (s5-74 million a year:)

In this study we investigated:

1) the ability of juvenile Dungeness crab to avoid sea
waler with a lawered pH.

2) how a reduced pH affects the ability of individual
juvenile Dungeness crab to find food
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Esperiment 1: Juvenile Dungeness crabs were placed in
the centter of a two-current flume flowing both pH 7.8
and pH 7.4 scawater. We recorded crab movement and
time spent within the 2 pH levels for 300 seconds in 30
replicate trials. (dyed water showing flume test prior Lo
trial)
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Experiment a: Juvenile Dungeness crabs were placed in
a behavior arena (Fig. 3 in pH7.8 or pH 7.4 in a s minute.

trial with a caged piece of food up-current. Time taken to
reach food was recorded.

Juvenile Dungeness crabs
trytoavoid low pH
seawater, but when forced
into such unfavorable
conditions, they may take
longer tofind their prey.

Hannah G Hayes, Steven A Manos,
Julie B. Schram,
Aaron W.E. Galloway

Oregon Institute of Marine Biology
University of Oregon
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«  Crabs spent a mean of 65% of their limein pH 2.8
and 35% of their time in pH 7.4.
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+  Crabs spent significantly more time in water with a
higher pH (Fig. 2; t=2.48, df=2g, p=0.02}.
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*  76.2% of crabs feund the food (Fig. 6)

+  There was no statistical difference in foraging times
between the crabs placed in 7.4 pH (meanof 131
seconds) and 7.8 pH (mean of B1 seconds) water
(two sample ttest, t= 112, df= 14, p= 0.2827).

Crabs were able to differentiate pH changes in sea
water and show preferenca for the control pH 7.8.
Avoidance of a lower pH may indicate changes in
settlement location for juveniles with a global
reduction in pH due to acean acidification. While crabs
didnt spend significantly more time ta reach the faod
in a reduced pll they did have a difference in average
times taken to get the foad. We believe that with an
increased sample size, rrabsin a reduced pH would
take significantly more time Lo find the food. This may
implicate that a reduced pH could impair their ability to
find prey or bait in crab traps, potentially affecting crab
fisheries,
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https://seagrant.oregonstate.edu/sites/seagrant.oregonstate.edu/files/manos_poster_small.pdf
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2019 State of the Coast Student Poster Winners

2019 State of the Coast Poster Exhibition Runner Up

Author: Britta Baechler

Title: Microplastic Concentrations in Two Oregon Bivalve Species: Spatial, Temporal, and Species
Variability

Abstract: Microplastics are an ecological stressor with implications for ecosystem and human health
when found in seafood. We quantified microplastic types, concentrations, anatomical loadings,
geographic distribution, and temporal differences in Pacific oysters (Crassostrea gigas) and Pacific razor
clams (Siliqua patula) collected from 15 Oregon coast sites. Organisms were chemically digested and
visually analyzed for microplastics, and material type was determined in a subset of particles using
Fourier Transform Infrared Spectroscopy (FTIR). Microplastics were present in organisms from all sites
sampled. On average, whole Pacific oysters and Pacific razor clams contained 10.95 + 0.77 and 8.84 £
0.45 microplastics per individual, respectively. Contamination was quantified but not subtracted from
averages. Over 99% of identified particles were microfibers. Spring samples contained more
anthropogenic debris than summer samples in oysters but not razor clams. This study provides a
baseline of microplastics in Oregon bivalves and is the first to determine Pacific razor clam

concentrations.
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Pacific Razor
oy ciams

‘ Pacific razor clam

Sifigua patida
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‘What are microplastics?

» Plastics <smm manufactured for cosmetics or cleaners,
broken dawn from larger plastics. or synthetic iees
rsleasisd from wastire clathis

Why are they a problem?

* Marine plankion bivalves. fish, marine mammials, sea
turthes, sharks, and seableds mestake e for food’

- Ingested particlos catry hamiful ehemical comarminants,
and bath plastics and contaminants can accumulate in
marine predators and humans

= Microplastics disrupt metabolism, reprodiction, growth,
and hieaith of maring and freshwater organisrs’

+ Trophic transfer of microplastics has been demanktrated

Why study microplastics in Oregon bivalves?

# plastics/g tisse. & 035+ 004 ol £ Dox
# plastics./Individual 1095 L077 BHL 1045
LA

g.n:iﬁc oyster
i desil = Both species conlained plastic at all 15 sites
3.063 microplastics found in 320 samples (whole. gut. lissoe)
2 of particles wore fibers (625 colorbessh
- Matenal types identificd PET, acrylic, aramid, zein, collophane
Sgnificant seasonal difforences in oystins (spring highern
= Fow goographic differences (2 oyster site pairs, 1 clam sie pair)
« Mo differences betwesn gut and non-gul lissue concentrations
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OBJECTIVES SAmpiae
“ 15500
1 Cuaantify the number & type of plastic peeces in each speces o+ 442 taror clams
Examine th dient & temporal ity of = 14t Pacific ayslers

ricroplastics in bivilves across localions and spocies.
Coifit & categorize microplastcs in arganism gut vs. non-gul
tissues,


https://seagrant.oregonstate.edu/sites/seagrant.oregonstate.edu/files/baechler_microplastic_poster_small.pdf

2019 State of the Coast Student Poster Winners

2019 State of the Coast Poster Exhibition People’s Choice Award

Author: Keala Pelekai

Title: Evaluation of Pacific Lamprey statoliths and eye lenses as records of age, natal origin, and trophic
history patterns

Abstract: The Pacific Lamprey (Entosphenus tridentatus) is an anadromous species native to the North
Pacific Ocean and its adjacent freshwater tributaries. Pacific Lamprey are both ecologically and culturally
important to the Pacific Northwest of the United States. In that last 50 years, Pacific Lamprey have
experienced declines in abundance throughout the Columbia River Basin, USA. More information on the
biology and ecology of this species is needed for conservation and management. Anatomical structures
have been widely used in fisheries science for biological inference. The Pacific Lamprey is a cartilaginous
fish that lacks the common hard structures used in teleosts to elucidate age and life history patterns.
Statoliths, analogous to otoliths in function, are calcium-fluorapatite concretions found in the auditory
capsules of lampreys. Statoliths have potential for aging and microchemical analysis but require further
validation that bands represent annual deposition and are chemically reflective of the individual’s
environment. Eye lenses are another structure with potential for trace element and stable isotope
analysis but remain relatively unexplored for lamprey. The goal of this project is to broaden our
understanding of lamprey by evaluating the efficacy of different structures for determining age, natal
origin, and trophic history patterns. These objectives will be achieved by evaluating lamprey statoliths
and eye lenses taken from known age and origin specimens.

Evaluation of Pacific Lamprey Statoliths and Eye Lenses as

Records of Age, Natal Origin, and Trophic History
Keala Pelekai®, Jon Hess”, Laurie Porter”, and Jessica Miller®

“Oregon State University, Oepartrent of Fatwries & fie, Living Marine Reseurces Science Certer, Coastal Cregon Marine Experiment Station
i man

Pacific Lamprey Are Important!

statolith 8
bands that may ralate
10 age

Can we determine their
age?

Maybe! Statoliths may stop growing
and thus may only reflect larval age

Can we determine their
birthplace?

Yes! uracy when using
statol chemistry to predict
lamprey origins.

Can we determine their
food web position?

Maybe! Increasing 515M in the eye
lens layers suggesis increasing
food chain pasition in lamprey.
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https://seagrant.oregonstate.edu/files/kpelekai_stateofcoastwinner.pdf



