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Brief Introduction of the Researcher

My name is Aricia Shen. | am an 11" grade student at Kaohsiung Girls’ Senior
High School. Growing up in a trilingual family, | learned the importance of
adaptability. 1 have represented my school on numerous occasions, for example,
to the Asian Student Exchange Program and to the World Youth Meeting
in Japan. | am also captain of the school’s Protocol Service, in charge
of representing the student body to receive honored guests from
abroad. | am determined yet sometimes headstrong, a trait that also
means | can persevere through my experiments to solve problems, and |
try approach all matters with analytical reasoning. | have a strong passion for the
culinary arts, and although | do not pursue it as a profession, it is a rewarding hobby.
My English is of notable standard, and | passed the advanced Ilevel of
GEPT last year. | participate in a broad range of extracurricular activities; |
am president of the swimming club, and have won my class numerous awards
in school athletic competitions. Besides schoolwork, | take challenging
long distance AP courses in calculus BC and biology. The sciences and
math have always been my strongest subjects, and in the 9" grade I ranked top
1% worldwide in the American Mathematics Competition 10, and qualified to take
the American Invitational Mathematics Examination (AIME) that same year.
Since  junior high school, | have done various science fair
projects on the environmental sciences. | plan to pursue a career in environmental

science and biology.
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Abstract

The symbiotic jellyfish, Cassiopea Andromeda often sit upside-down on the
benthic of shallow water regions, with constant pulsation behavior of its
umbrella which brings water currents flowing through its oral arms to
enhance prey capture and material exchange with surrounding water, while
its symbiotic algae  obtains material from the host and provides
photosynthetic products in return. However, little is known about how ambient
photo-environment and endosymbiotic algae might affect the pulsation behavior of the
jellyfish host. We studied the potential effects of animal size, illumination, diel cycle,
prey availability and starvation on the pulsation rates of the jellyfish, to reveal the
phototaxis, clearance rate and basic metabolic demand (oxygen
consumption rate) of the jellyfish. We found that pulsation rates
decreased at larger animal size, absence of prey, prolonged starvation
and dark environment, and vice versa. Animals receiving natural light illumination
showed significant diel cycle pattern in the 24 hr period, which is not observed in the
dark treatment group. Meanwhile, only the normal ephyrae  harboring
endosymbiotic algae exhibited significant positive phototaxis, but not the
aposymbiotic ones. Clearance rates increased with larger animal size and deprived of its
endosymbiotic algae, indicating an enhanced heterotrophic behavior and the altered
energy budget in the aposymbiotic individuals. We also found higher oxygen
consumption rates on the normal individuals than the aposymbiotic ones, and
higher mass-specific oxygen consumption rates in the smaller individuals,
suggesting a scaling effect through its ontogenetic growth. Based on
these findings, we concluded that the ambient photo-environment will affect the
pulsation behavior of the upside-down jellyfish, probably mediated through
photosynthesis and other related physiological mechanisms of the endosymbiotic
algae, which might further impact on the heterotrophic behavior and phototaxis of the

jellyfish host.
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