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Abstract

Landing, nesting and hatching of loggerhead turtle Caretta caretta was surveyed in the North-central region of Mie
Prefecture from 2000 to 2016. In this survey, 175 landings and 111 nestings were observed. Of the 76 nests in the
last 12 years, 61 nests reached hatching, and 38 nests showed a high rate of hatching of more than 80%. These
results suggest that beaches are a preferred environment for hatching loggerhead turtles. The number of landings and
nesting greatly fluctuated among years. It may be due to the annual variation of reproduction in the loggerhead turtle
in Japan. In this area, the most preferred nesting beach has changed from the first of the survey beginning. It may
be due to environmental deterioration by man-made construction and typhoon, but the details are unknown. As large-
scale tide embankment has been being constructed in this area, continuous investigation is necessary to assess its

effect upon the reproduction of loggerhead turtle.
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Fig. 1 Research area of the loggerhead turtle in this study.
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Table. 1 List of observed nests from 2005 to 2016.
No. Landing date Beach Rt:ii;;ﬁ?(uli; © Emergence date zii}::ﬁ %) f:;:g:g,:; Remarks
1 17-Jun-2005 Ashihara ND*! unknown-2005 82.0 82.0 Eggs transplanted
2  21-Jun-2005 Tsuzumigaura ND unknown-2005 93.6 93.6
3 3-Jul-2005 Tsuzumigaura ND unknown-2005 93.8 93.8
4 5-Jul-2005 Ashihara ND unknown-2005 95.4 95.4 Eggs transplanted
5 14-Jul-2005 Akogiura ND unknown-2005 90.4 90.4 Eggs transplanted
6 20-Jul-2005  Tsuzumigaura ND unknown-2005 85.3 85.3
7 1-Aug-2005 Niezaki ND unknown-2005 80.5 80.5 Eggs transplanted
8 2-Aug-2005 Shiratsuka ND unknown-2005 75.8 75.8
9  30-Aug-2005 Ashihara ND unknown-2005 96.5 96.5
10 10-Jul-2006 Shiratsuka 15.0 4-Sep-2006 93.0 92.0
11 21-Jul-2006 Akogiura ND unknown-2006 96.0 96.0
12 18-Jun-2008 Machiya ND 17-Oct-2008 89.4 89.4
13 8-Jul-2008 Akogiura ND 29-Aug-2008 79.3 74.1
14 17-Jul-2008 Ashihara 18.5 10-Sep-2008 92.7 92.7
15 17-Jul-2008 Ashihara ND 12-Sep-2008 98.0 98.0
16 29-Jul-2008 Ashihara ND 26-Sep-2008 97.4 96.4
17 31-Jul-2008 Machiya ND 28-Sep-2008 88.4 88.4
18 unknown-2008 Chiyozaki ND 28-Sep-2008 84.0 58.0
19 29-May-2009 Ashihara ND 22-Aug-2009 48.8 48.8
20  18-Jun-2009 Shiratsuka 10.0 1-Sep-2009 20.7 19.6
21 18-Jul-2009 Ashihara ND 2-Sep-2009 89.6 88.1
22 24-Jul-2010 Yoshizaki ND unknown-2010 91.4 89.4
23 23-Aug-2010 Akogiura ND unknown-2010 15.3 5.6
24 unknown-2010 Machiya ND unknown-2010
25  10-Jun-2011 Machiya 13.0 21-Aug-2011 39.3 27.7
26 8-Jul-2011 Shiratsuka 7.1 unknown-2011
27  10-Jul-2011 Shiratsuka 5.4 Washout
28  11-Jul-2011 Shiratsuka -3.3 unknown-2011 10.2 10.2 Eggs transplanted
29  14-Jul-2011 Akogiura 16.1 unknown-2011
30  23-Jul-2011 Akogiura 25.4 No emergence 0.0 0.0
31 25-Jul-2011 Shiratsuka 17.4 unknown-2011 48.6 47.6
32 29-Jul-2011 Machiya 17.8 unknown-2011 44.5 42.3
33 4-Jun-2012 Machiya 14.7 20-Aug-2012 53.2 53.2
34 8-Jun-2012 Machiya 13.7 Washout Eggs transplanted
35 17-Jun-2012 Machiya ND Washout
36  25-Jun-2012 Akogiura 29.0 30-Aug-2012 8.2 8.2
37 29-Jun-2012 Gotenba 40.0 23-Aug-2012 81.1 81.1
38  14-Jul-2012 Akogiura 48.2 unknown-2012 53.2 53.2
39  15-Jul-2012 Machiya 18.2 unknown-2012 84.8 84.8
40  18-Jul-2012 Machiya 27.8 unknown-2012 54.4 54.4
41 22-Jul-2012 Akogiura 24.5 unknown-2012 78.0 74.0



42 27-Jul-2012 Tsuzumigaura 13.0 Beast damage

43 29-Jul-2012  Matsumotozaki 10.6 Washout

44 23-May-2013 Shiratsuka 13.7 7-Aug-2013 83.5 81.2
45  27-May-2013 Akogiura 16.7 12-Aug-2013 69.2 65.9
46 8-Jun-2013 Chiyozaki 11.1 10-Aug-2013 35.7 35.7
47  12-Jun-2013 Akogiura 22.8 unknown-2013 94.6 94.6
48  18-Jun-2013 Gotenba 10.6 unknown-2013 75.7 74.8
49  24-Jun-2013  Tsuzumigaura 18.5 20-Aug-2013 89.4 89.4
50 1-Jul-2013 Machiya 20.3 22-Aug-2013 97.5 97.5
51 1-Jul-2013 Machiya 34.7 18-Aug-2013 83.8 83.8
52 2-Jul-2013 Ashihara 16.8 22-Aug-2013 86.3 86.3
53 7-Jul-2013 Yoshizaki 12.9 22-Aug-2013 77.3 75.0
54 17-Jul-2013 Nagonoura 4.4 Washout

55  20-Jul-2013 Akogiura 10.5 11-Sep-2013 97.5 97.5
56 2-Aug-2013 Nagonoura 9.7 Washout

57  11-Aug-2013 Shiratsuka 24.0 6-Oct-2013 90.5 89.5
58  18-Jun-2014 Akogiura 27.1 29-Aug-2014 85.4 85.4
59  23-Jun-2014  Tsuzumigaura 17.1 1-Sep-2014 11.5 11.5
60 1-Jul-2014 Machiya ND Washout

61 3-Jul-2014 Akogiura 40.9 8-Sep-2014 89.5 89.5
62 8-Jul-2014 Tsuzumigaura 46.1 Beast damage

63  16-Jul-2014 Akogiura 26.0 17-Sep-2014 82.1 79.7
64 17-Jul-2014 Tsuzumigaura 12.1 Washout

65 20-Jul-2014 Tsuzumigaura ND unknown-2014 96.4 96.4
66 27-Jul-2014 Yoshizaki 14.2 No emergence 0.0 0.0
67  28-Jul-2014 Akogiura 37.9 6-Oct-2014 66.7 60.2
68 1-Aug-2014 Machiya ND 6-Oct-2014 83.7 82.9
69 1-Jun-2015 Machiya 14.8 26-Aug-2015 26.3 26.3
70 19-Jul-2015 Machiya 33.8 17-Sep-2015 58.6 58.6
71 30-Jul-2015 Machiya 23.4 4-Oct-2015 78.7 77.2
72 14-Jun-2016 Ashihara 29.2 19-Aug-2016 83.8 83.8
73 1-Jul-2016 Gotenba 31.5 28-Aug-2016 98.2 95.6
74 12-Jul-2016 Karasu 15.0 9-Sep-2016 96.1 95.3
75 12-Jul-2016 Akogiura 40.4 5-Sep-2016 82.9 82.9
76  26-Jul-2016 Karasu 6.2 9-Sep-2016 95.0 94.1

*!IND : No data
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Fig. 2 Numbers of landings and nesting from 2000 to 2016.
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Table. 2 Numbers of landing and nesting in research area.

City Tanding
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total

Kawagoe Takamatsu 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Yokkaichi Yoshizaki 2 4 1 3 0 0 0 0 1 0 1 0 0 1 1 0 1 15
Nagonoura 0 0 0 0 0 0 0 0 0 0 1 0 0 2 0 0 0 3
Suzuka Chiyozaki 1 0 0 0 0 0 0 0 1 0 1 0 1 2 0 0 0 6
Tsuzumigaura 0 2 0 0 0 3 0 0 2 0 0 0 2 3 6 0 0 18
Tsu Marina kawage 0 0 2 2 0 1 0 0 0 0 0 0 0 0 0 0 0 5
Ashihara 3 7 4 4 0 3 0 0 7 2 1 0 2 1 1 0 1 36
Shiratsuka 1 0 0 0 0 1 3 0 1 1 1 6 1 2 0 0 0 17
Machiya 0 0 0 1 0 1 0 0 3 1 2 2 9 4 5 5 0 33
Matsumotozaki 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1
Niezaki 0 2 2 0 0 1 1 0 0 0 0 0 0 0 0 0 2 8
Akogiura 0 0 1 0 0 2 1 0 1 0 2 2 3 3 5 0 4 24
Gotenba 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 0 1 5
Karasu 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 3 5
Total 7 16 10 11 0 13 5 0 16 4 9 10 20 20 19 5 12 177
Nesting

City 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total

Kawagoe  Takamatsu 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Yokkaichi  Yoshizaki 2 3 1 3 0 0 0 0 0 0 1 0 0 1 1 0 0 12
Nagonoura 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2
Suzuka Chiyozaki 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 2
Tsuzumigaura 0 0 0 0 0 3 0 0 0 0 0 0 1 1 4 0 0 9
Tsu Marina kawage O 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Ashihara 3 6 4 1 0 3 0 0 3 2 0 0 0 1 0 0 1 24
Shiratsuka 1 0 0 0 0 1 1 0 0 1 0 4 0 2 0 0 0 10
Machiya 0 0 0 1 0 0 0 0 2 0 1 2 5 2 2 3 0 18
Mtumotozaki 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1
Niezaki 0 2 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 5
Akogiura 0 0 1 0 0 1 1 0 1 0 1 2 3 3 4 0 1 18
Gotenba 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 3
Karasu 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2
Total 6 11 8 8 0 9 2 0 7 3 3 8 11 14 11 3 5 109
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Fig. 6 Histogram of hatching success in the nest.

Table. 3 Result of developmental stage of all eggs from 2005 to 2016.

Total Hatching EU" Stage 6-22  Stage 23-27  Stage 28 Stage 29  pip (Stage 30) Insect damage unknown
6938 5021(72.4)  1105(15.9) 68(1.0) 53(0.8) 202(2.9) 43(0.6) 37(0.5) 339(4.9) 70(1.0)
“Embryo undeveloped
“%()Percentage of eggs

Table. 4 Numbers of each developmental stage of non-hatching eggs in the nest with low hatching success

(less than 50%).

No. fil‘l:cl::;z Total Hatching EU"  Stage 6-22 Stage 23-27 Stage 28 Stage 29 pip (Stage 30) Insect damage unknown
19 48.8 127 62 52 5 3 3 0 0 2 0
20 20.7 92 19 57 0 2 8 0 0 4 2
23 15.3 124 19 51 1 0 3 16 18 16 0
25 39.3 112 44 38 4 5 7 0 0 12 2
28 10.2 148 15 99 1 0 1 0 0 30 2
30 0.0 114 0 110 0 0 0 0 0 4 0
31 48.6 105 51 23 0 0 29 2 0 0 0
32 44.5 137 61 60 0 0 5 0 1 9 1
36 8.2 73 6 16 0 0 2 0 0 49 0
46 35.7 129 46 70 5 6 2 0 0 0 0
59 11.5 139 16 9 1 11 91 1 0 10 0
66 0.0 127 0 123 0 0 0 0 0 4 0
69 26.3 95 25 39 2 2 5 2 12 0 8
“'Embryo undeveloped
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