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OVERVIEW

CONCLUSION

I have always been fascinated with marine life. I stated a Teens4Oceans chapter at West MIddle School 
and met Mrs. Park through that. Upon beginning my freshman year at Kent Denver, I immediately got 
involved in the T4O chapter and helped it to evolve into the REEFS program, I completed several 
independent studies, learning more about the entire field of marine science.

The independent studies, internships, volunteer experiences, and research opportunities that I 
was involved in throughout my time at Kent Denver, in conjunction with the Innovative Scholars 
Program, have reinforced my goal to be a marine biologist. Obviously, there is fluctuation 
between the zooxanthellae counts because tentacles structure vary, but I have a very good 
understanding of what healthy coral looks like and why the symbiotic relationship with 
zooxanthellae is so critical for coral and reef ecosystem health.

RESEARCH

PROCEDURE

FIGURE 1: Euphyllia divisa or Frogspawn coral

FIGURE 2: Typical zooxanthellae slide count

FIGURE 3: Graph of spring 2019 data

FIGURE 4: The new research tanks

I have a strong love for coral and a curiosity about 
the threat of bleaching. Through REEFS, I 
co-founded this research project that will  continue 
even after I graduate. We began by pursuing a 
collaborative independent study on coral ecology 
and restoration. Found learned that studying 
typical zooxanthellae numbers of Euphyllia divisa 
(Frogspawn) coral can help assess coral health 
(Figure 1). We began to gather control data. New 
tariffs on steel delay the process of building our 
new research tanks, thus delaying experimentation. 
At the beginning of the 2019 school year, they were 
finally installed. We let nutrient levels establish first. 
We then placed three Euphyllia divisa frags. Due to 
the shortened school year, we were not able to 
manipulating factors such as light or temperature 
in the research tanks. This will be done by other 
REEFS students next year. 

1. Record the temperature, pH, and any other 
notable conditions.

2. Detach a tentacle from the Euphyllia divisa 
coral with forceps and place on a slide.

3. Using another slide, crush the sample to 
liberate the cells. 

4. Add the sample to a microvial with 50 µl of 
sea water and 10 µl of Lugol's solution.

5. Alternate placing the microvial in a vortex and 
in a centrifuge until the tissue is at the bottom 
and the zooxanthellae is suspended.

6. Using a micropipette, put some of the sample 
on a microscope slide and take photos on the 
100x lens (Figure 2).

7. Count the zooxanthellae and repeat weekly.

ANALYSIS

The frogspawn coral at Kent Denver has been 
established for more than a decade. Counting its 
zooxanthellae provided a helpful insight into what 
that symbiotic relationship looks like in healthy 
coral. Figure 3 shows the averages our 
zooxanthellae counts from the spring semester, 
2019. Healthy zooxanthellae levels range from 
around 25 (on the low end) around 150 (on the high 
end), but the majority lie in the 60-80 range. There 
was a more variable spread last year compared to 
spring 2020 because we were able to collect more 
data in 2019. This year interruptions to the school 
year due to COVID-19 prevented the counting 
zooxanthellae from March-May. 

Due to tariffs placed on steel during the 2018-2019 
school year, the new research tanks were installed 
later than expected. During the fall of 2019, the 
tanks were left untouched, with various 
microorganisms, in order to establish healthy 
nutrient levels to support growing coral. I was 
planning on stressing the corals in the new tanks 
by changing variables such as light, pH, and 
temperature during my last semester at Kent 
Denver, but I was unable to do so due to the 
COVID-19 pandemic. Therefore, younger REEFS 
students will hopefully start this work in the fall. 
Figure 4 is a Sketch-Up of the new research tanks, 
which now contains stable frogspawn coral frags.

FUTURE STUDIES


