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Abstract

Study on environmental factors of sandy beach affecting the reproductive activity
Title of loggerhead sea turtles (Caretta caretta) at Omotehama Coast

(800 words)

The sandy beaches of Enshu Coast (Omotehama), located on the Atsumi Peninsula in the center of
Japan, support a large nesting habitat for the endangered loggerhead sea turtle (Caretta caretta). It is
important that this coast is located nearly at the northern limit of the North Pacific Ocean and that the
sandy beaches provide a suitable environment for turtle oviposition.

The reproductive activity of loggerhead sea turtles can be classified into three stages: landing,
oviposition, and hatching emergence. The purpose of this study is to investigate the influence of
various environmental factors such as beach width, beach elevation, artificial structures, and sand
temperature on the three stages of the reproductive activity of loggerhead sea turtles on the beach.

Submerged breakwaters have been constructed in the western part of Toyohashi area and may affect

the landing activities of loggerhead turtles. The number of landings was found to be smaller on the
beach in front of the submerged breakwaters than in the other areas of the beach without breakwaters.
The breakwaters clearly obstructed turtle landings in this area. Because the breakwaters protect the
beach from erosion, further consideration may be necessary, e.g., shortening the dike and widening the
distance between dikes on coastal managements.
Most egg depositions occur between the mean high tide lines and vegetation lines. In the coastal area of
Toyohashi, many precast armor units (blocks) were placed in the middle of the beach for shore
protection. These blocks sometimes interrupt the turtle landings and ovipositing activities. The field
sign called “turtle tracks” created by turtle landings gives a lot of information on various turtle
behaviors after their landing. Analysis of turtle tracks revealed that among the sea turtles that failed to
oviposit, half were unable to oviposit because of the blocks. Investigation of the landing distance of sea
turtles with GPS and measuring tapes also revealed that the necessary beach width is more than 40 m
from the high tide level on the beach. In general, sea turtles lay eggs around the border between the
sandy beach and vegetation area or deeper in the vegetation zone to protect eggs from wind and waves.
Blocks disrupt the path from the foreshore to backshore and prevent turtles from approaching their
ideal nesting area. The frequency and rate of using the vegetation zone for nesting on the basis of the
data from the Kosai area (where no blocks were installed) were investigated in 2009-2011 and
2013-2014. Almost 50% of the turtles selected the vegetation area for nesting. In addition, turtles
tended to lay eggs after having climbed over the steep slope formed by an underground stem and the
root of the plant where they decided on a suitable nest site.




To understand the nest productivity of loggerhead sea turtles, we collected sand temperature data
using loggers, measured depths of egg chambers, investigated the hatching/emerging success rate (in
situ and in relocated nests), and recorded nest incubation lengths at the Omotehama Coast from 2008 to
2010. Our results showed that the distance between the top and bottom of the nests was uniform despite
the various depths of nests. A significant negative correlation of the emergence success rate was
observed when the sand temperature over 32°C exceeded 150 hours of the cumulative exposure time.
In contrast, no significant correlation was observed when the sand temperature was lower than 24°C.

The beach is restored by reforming the coastal facilities in Toyohashi city. This action is called the
Eco-coast project. This project was the first trial in Japan and was conducted on the basis of a
consensus among stakeholders such as the local government, community residents, and Non-Profit
Organizations. After removing the precast units, the shoreline distance has been gradually increasing;
however, the sectional area has been gradually decreasing. The coastal topography and behavior of sea
turtles tended to change toward those of natural beaches and the oviposition rate increased. Vegetation
was damaged by the Eco-coast project because of transferring the blocks. To investigate the recovery
of the vegetation, the belt transect method was performed in this area in 2013-2014. The coastal
vegetation has recovered in less than five years and is stable in the area that is at an elevation of more
than 4 m. It was confirmed that the Eco-coast project restores the function of the sandy beach judging
from the ovipositional viewpoint of the sea turtle nesting. On the other hand, some new problems have
occurred such as depredation because of the wild animals and light pollution because of an increase in
coastal users. It is necessary to take countermeasures for depredation and light pollution with
continuous monitoring because it is known that the depredation increases every year and artificial
lighting obstructs the turtles' ovipositon. To live in harmony with wildlife, it is necessary to continue
monitoring and to give feedback after the project.

By analyzing the reproductive activity of sea turtles, we succeeded in obtaining some data to maintain a

better condition of sandy beaches from an environmental point of view.




