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Introduction

The goal of this research is to discover if microplastics in
and on the sand has an impact on its temperature and to
apply that to the theoretical ratio of newborn male and
female turtles, Trachemysscripta elegans, which gender
is determined by the sand temperature in which the eggs
are incubated.

Research questions and hypothesis

Research questions :

* How does the temperature of sand change depending
on the presence of plastic on/in it?

* How does the presence of microplastic in/on sand
impact pH value and infiltration?

It is hypothesised that:

» The temperature of the sand with microplastic will be
higher than the temperature of sand without any
microplastic while being exposed to the same amount
and power of IR and UV radiation

* The pH value of the control group will be higher
compared to the pH values of sand with microplastics
and sand with microplastic and plastic on the surface,
while it is presumed that the control group will have
the lowest infiltration.

Research methods and materials

Groups are set in 5 glass containers
in 3 systems, 3 heaters.

Groups: 3 with only sand (control
groups), microplastic in sand,
microplastic in and on sand

Three lamps heat its systems and

keeps the temperature of sand below; . & ool some e same
28,8°C, because in those LZICIAICES
temperatures female individuals
would not hatch.

Using GLOBE protocols for soil
analysis we measured infiltration for
all groups.

The pH value was also measured.

Picture 2. Experimental setup during the
research (label 1- control group, label 4- the
group with microplastic in the sand, label 5-
the group with microplastics in the sand and

plastic on the surface)
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Figure 3. Sand temperature in control 5

groups during experimental week period stapod

Figure 6. Comparison of sand temperature with
microplastic mixture and control group; the box shows
the standard deviations, horizontal line presents
average value, and the vertical line the minimum and
maximum values, with a dot display of extreme values.
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Figure 4. Sand temperature with microplastic
mixture during experimental week period

Figure 7. Comparison for soil temperature of sand with
microplastic within and microplastic pieces on top and
7.0 control group; the box shows the standard deviations,
0o 20 0 500 6 D 0, horizontal line presents average value, and the vertical
line the minimum and maximum values, with a dot
display of extreme values.

n
Figure 5. Soil temperature of a sand with

microplastic mixture and plastic pieces on top of
it mixture during experimental week period

Discussion and conclusion

The results of the research match the set hypothesis®
From the obtained results we can conclude that the
presence of microplastic in sand and plastic on its
surface increases temperature of sand by more than
0,5°C. The higher the temperature there will be more
female newborns, the lower the temperature there
will be more male newborns.

Obtained results of pH value and infiltration does not
show big of a difference, but sand with microplastic is
slightly more acidic and sand with microplastic in it
and plastic on it has higher infiltration than others.

Biggest methodological limitation we had were lamps
with unequal heating intensity which made calibration
longer and a whole method harder to do. While
spraying water some water drops were kept on the
surface by plastic cover which kept sand away from
getting targeted amount of moisture.

The research can be upgraded by having another
way of watering sand, having turtle eggs and more
replicas of glass substrates.

Bull, J. J., Legler, J. M., & Vogt, R. C. (1985). Non-Temperature Dependent Sex Determination in Two Suborders of Turtles. Copeia, 1985(3), 784-786.

Crews, D., Bull, J. J., & Wibbels, T. (1991). Estrogen and sex reversal in turtles: a d General and

81(3), 357-364.

Dissanayake, P. D., Kim, S., Sarkar, B., Oleszczuk, P., Sang, M. K., Haque, M. N., Ahn, J.H., Bank, M. S., Ok, Y. S. (2022). Effects of microplastics on the terrestrial environment: A critical review. Environmental Research, Volurme 209
Ewert, M. A., & Nelson, C. E. (1991). Sex Determination in Turtles: Diverse Patterns and Some Possible Adaptive Values. Copeia, 1991(1), 50-69.
Gharahi, N., & Zamani-Ahmadmahmoodi, R. (2022). Effect of plastic pollution in soil properties and growth of grass species in semi-arid regions: a laboratory experiment. Environmental science and pollution research international, 29(39), 59118-59126.

globe 4] 1+

GLOBE.gov. (2014).

gThrough.

[352961/353890/Just+Passing+ Through/06190bc2-1ede-4830-b36d-dbale17091de
Guo, Z,, Li, P, Yang, X., Wang, Z., Lu, B., Chen, W., Wu, Y., Li, G., Zhao, Z., Liu, G., Ritsema, C., Geissen, V., & Xue, S. (2022). Soil texture is an important factor determining how microplastics affect soil hydraulic

accessed 10.1.2023,
165, 107293.

Lavers, J. L., Rivers-Auty, J., Bond, A. L. (2021). Plastic Debris Increases Circadian temperature extremes in beach sediments. Journal of Hazardous Materials, Volume 416
Medyriska-Juraszek, A., & Jadhav, B. (2022). Influence of Different Microplastic Forms on pH and Mobilty of Cu2+ and Pb2+ in Soil. Molecules (Basel, Switzerland), 27(5), 1744.

Program GLOBE-Hrvatska.(2020). Ispitivanje tla. google com/file/d/14nPucdT8Sf Xp7gcSdLO-WEJm1mEQ;
Wibbels, T., Cowan, J., & LeBoeuf, R. (1998).

Determination: A Mechanistic Approach. The Journal of experimental zoology, 270, 71~78.

accessed 10.1.2023
tion in the red-eared slider turtle, Trachemys scripta. The Journal of experimental zoology, 281(5), 409-416. Wibbels, T., Bull, J.J., Crews, D. (1994). Temperature-Dependent Sex


https://www.sciencedirect.com/journal/environmental-research
https://www.globe.gov/documents/352961/353899/Just+Passing+Through/06f90bc2-1e4e-4830-b36d-dba1e170914e
https://drive.google.com/file/d/14nPucdT8Sf_Xp7qcSdLO-WFJm1mE02NW/view

