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2.10 Oviposition Data  

By Michael White ( University of Wales Bangor & David Suggett ( University of Southampton

The clutches of all nesting females were sub-sampled (n=10) to gain information concerning egg morphometrics (mass and diameter). The raw data for multiple nesting females is displayed in Table 2 (below).
Tag
Mean wt
+/- SE
Mean wt
+/- SE
Mean wt
+/- SE
Mean wt
+/- SE
Mean wt
+/- SE

C281
37.20
1.549
31.50
0.661
35.00
0.577
31.70
0.450
25.00
0.000

617/611
37.50
0.543
30.80
0.764
34.00
0.000
31.40
0.400
-
-

C13/C106
36.30
0.291
no data
no data
39.50
0.647
-
-
-
-

607/C227
36.90
0.440
35.40
0.439
38.90
0.539
-
-
-
-

552/C66
no data
no data
25.50
2.500
-
-
-
-
-
-

452/C114
26.60
0.314
26.50
0.329
-
-
-
-
-
-

C113/580
no data
no data
37.40
2.821
-
-
-
-
-
-

C183
29.10
0.217
27.90
0.574
-
-
-
-
-
-

C178
30.20
0.761
31.40
0.274
-
-
-
-
-
-

C158
41.50
0.577
40.90
0.562
-
-
-
-
-
-

Table 2 showing the mean weight of eggs (+/- Standard Error) in grams for all multiple-nesting loggerhead turtles at Mounda Beach during 1998.  67% of nesting females laid >= 2 nests.  Between 5-10 eggs were selected at random during 1998.

Number of clutches per female   

A neophyte [C281] laid the first nest of the season and subsequently laid a further four clutches at Mounda.  She was only the second turtle at this site to lay five nests in a single season during 15 years of study.  The previous animal [201][318] laid her five nests in 1986 and has not been seen since.  To achieve five nests within the Kefalonian nesting season, a turtle has to arrive at Mounda at the beginning of June and remain until the end of July or early August.  [C281] was in the vicinity for at least 56 out of the season's 64 days.  The maximum number of nests it is possible for an individual loggerhead to lay at this site, in a single season, is probably five, because it would require 70, or more, days to produce six nests (based on a 14-day inter-nesting period).  A study will be initiated during 1999 to monitor the daily seawater temperature at Mounda Beach, and then relate this to the pattern of adult emergences.
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The relationship between clutch size and chamber dimensions 

By Jonathan Houghton ( University of Wales Swansea
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As the construction of the egg chamber for all sea turtle species is considered a stereotyped behaviour, one may assume that the shape of egg chambers display a high degree of uniformity.  If we assume this to be true then the principal variable responsible for variations in the vertical dimensions of an egg chamber is the number of eggs in the clutch. Analysis of the present data set indicated that a highly significant relationship existed between the number of eggs in a nest and the vertical dimensions of egg chambers on Mounda beach (R2=0.98, n=26) (figure 12).
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2.11 In-Nest Temperature Experiments

(1) Identifying the Factors that lead to "Intermittent Hatchling Emergence" on Kefalonia.

In general, hatchling sea turtles emerge from nests in a single event, with a number of "stragglers" following over the next few days.  However, at certain sites around the world, a prolonged period of "intermittent emergence" occurs. Witherington et al (1990) described this on Melbourne beach, Florida, as occurring over a period of four days. However, on Kefalonia this occurs over a more dramatic time scale with recent reports from the 1997 season of twenty days sporadic emergence activity from a single nest (Hudson, pers. obs).  Witherington et al (1990) indicated that temperature was an important cue for the timing of emergence events. A similar investigation is in progress in Kefalonia with an aim to gaining a better understanding of this critical stage in sea turtle life history. 

Methodology - Before nocturnal surveillance of the main nesting beach, Mounda, temperature data loggers (Tinytalk II (IP68)-E6) were activated and programmed to record temperatures at 2:30 hour intervals (+/- 0.1 oC). Once the tracks of a nesting female had been located, observers moved to a position ~ 5m behind the female to ascertain nesting stage. If the turtle was in the process of excavating her body pit or egg chamber, the researchers would remain still until the construction of the egg chamber was complete. Sand was then cleared away from the back lip of the egg chamber and a single data logger placed at the base of the nest (n=5). Once the researchers were satisfied that oviposition had ceased, data loggers were placed on top of the respective egg masses (see figure 13). In total, 10 data loggers were deployed in 5 nests. These were as follows:

Table 3 - Data logger deployment data

Nest
Date of

Oviposition
Data Logger #
(Tag

Numbers
Depth 

 Top (cm)
Depth 

Base (cm)
No. of

Eggs



Top
Base





3P
09-10/06/98
81250
81259
- / C160
26
45
79

4P
12-13/06/98
81261
81253
- / C158
17
37
86

8K
17-18/06/98
81255
81258
617 / 611
15
41
108

9K
22-23/06/98
81251
81260
607 / C227
13
43
128

10P
23-24/06/98
81257
50984
- / C183

51
102
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Figure 10 frequency distribution of number of eggs per nest, Mounda beach 1998.





Figure 11 Total depth of nests laid on Mounda beach during 1998
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Figure 12 shows the relationship between the number of eggs in a clutch and the vertical dimensions of the egg chamber
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Figure 13 Deployment of 'in-nest' data loggers.





Figure 14 Hatchling emergence periods, Mounda beach 1998
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Figure 16 Relationship between in-nest temperature range & period of hatchling activity 





Figure 15 Frequency distribution of hatchling emergence events
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Table: Showing Chamber Dimensions & Egg Number
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Table: Mean Nest Depths and Mean Egg Number, Mounda Beach, 1998.

Top (cm)

Bottom (cm)

Bottom-Top

Egg Number

Mean
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Table: Showing Chamber Dimensions & Egg Number

Nest Number
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Make Sure this table relates to graphs I did showing relationship between egg number and chamber size for all loggered nests
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Table: Showing Chamber Dimensions & Egg Number

Nest Number
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Table: Mean Nest Depths and Mean Egg Number, Mounda Beach, 1998.

Top (cm)

Bottom (cm)

Mean
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STDEV
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Table: Showing Chamber Dimensions & Egg Number

Nest Number

Top 

(cm)
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Table: Mean Nest Depths and Mean Egg Number, Mounda Beach, 1998.

Top (cm)

Mean

28.43103448275862

STDEV

13.398909962282003
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0.9219544457292889

1.0

8K

8K

Nest 

Date Laid

Tag No's

First Emergence

Last Emergence

Total Emergence Period (days)

9K

8K

18-19/06/98

617/611

16-17/08/98

20-21/08/98

4.0

10M

0.9000000000000021

5.0

Logger

Depth

Mean Temp (deg)

Max/Min/Range(deg)

To-From

Top

Bottom

Top

(13) 81255

26.0 / 34.2 (8.2)

18/06/98 (10:51) - 21/08/98 (22:21)

3M

Bottom

(12) 81258

25.3 / 31.9 (6.6)

18/06/98 (05:50) - 21/08/98 (22:20)

4M

8K

9K

9K

Nest 

Date Laid

Tag No's

First Emergence

Last Emergence

Total Emergence Period (days)

10M

9K

22-23/06/98

607/C227

13-14/08/98

24-25/08/98

11.0

Logger

Depth

Mean Temp (deg)

Max/Min/Range(deg)

To-From

Top

(9) 81251

25.8 / 36.2 (10.4)

22/06/98 (19:14) - 25/08/98 (23:14)

Bottom

(8) 81260

25.5  / 30.7 (5.2)

23/06/98 (00:14) - 25/08/98 (32:24)

Top

Bottom

Range

Temp. Range

No of Eggs

3M

12.0

0.9000000000000021

79.0

10M

Nest 

Date Laid

Tag No's

First Emergence

Last Emergence

Total Emergence Period (days)

4M

13.0

0.8999999999999986

86.0

10M

22-23/06/98

no tag/C183

15-16/08/98

20-21/08/98

5.0

8K

21.0

9K

24.5

Logger

Depth

Mean Temp (deg)

Max/Min/Range(deg)

To-From

10M

19.0

0.9000000000000021

102.0

Top

(10) 81257

27.0 / 33.5 (6.5)

24/06/98 (19:42) - 22/08/98 (01:12)

Bottom

(11) 50984

27.0 / 31.9 (4.9)

24/06/98 (09:41) - 22/08/98 (01:11)

Mean

max

min

 +

 -

3P (top)

3.099999999999998

3.3000000000000007

3P (bot)

3.1000000000000014

2.799999999999997

4P (top)

4.600000000000001

5.099999999999998

4P (bot)

3.799999999999997

4.0

8K (top)

4.300000000000004

3.8999999999999986

8K (bot)

3.3999999999999986

3.1999999999999993

9K (top)

5.600000000000001

4.800000000000001

9K (bot)

2.5

2.6999999999999993

10P (top)

2.8999999999999986

3.6000000000000014

10P (bot)

2.1999999999999993

2.6999999999999993

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

3.099999999999998

3.3000000000000007

0.0

3.1000000000000014

2.799999999999997

0.0

4.600000000000001

5.099999999999998

0.0

3.799999999999997

4.0

0.0

4.300000000000004

3.8999999999999986

0.0

3.3999999999999986

3.1999999999999993

0.0

5.600000000000001

4.800000000000001

0.0

2.5

2.6999999999999993

0.0

2.8999999999999986

3.6000000000000014

0.0

2.1999999999999993

2.6999999999999993

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
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 21-25

 26-30

 31-35

 36-40

 41-45

 46-50

 51-55

56-60

61-65

66-70

71-75

76-80

81-90

91-100

48.0

22.0

6.0

3.0

4.0

4.0

3.0

2.0

0.0

0.0

3.0

1.0

0.0

1.0

0.0

2.0

1.0

2.0

 1-5

48.0

 6-10

22.0

 11-15

6.0

 16-20

3.0

 21-25

4.0

 26-30

4.0

 31-35

3.0

 36-40

2.0

 41-45

0.0

 46-50

0.0

 51-55

3.0

56-60

1.0

61-65

0.0

66-70

1.0

71-75

0.0

76-80

2.0

81-90

1.0
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2.0

Full-term dead

Yolked Eggs

0.0

0.0

0.0
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0.0
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0.0
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0.0

0.0
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0.0

0.0

0.0

0.0

0.0

0.0
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0.0

0.0

0.0

0.0
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Table: Showing Chamber Dimensions & Egg Number

Nest Number

Number of Eggs

Bottom-Top

Number of Eggs

(cm)

Nest Number

Top 

Bottom

Bottom-Top

Number of Eggs

1K

126.0

(cm)

(cm)

(cm)

2M

122.0

23.72222222222222

122.0

1K

31.0

126.0

3M

79.0

2M

23.27777777777778

47.0

23.72222222222222

122.0

4M

86.0

3M

12.0

79.0

5M

83.0

4M

15.0

86.0

6K

102.0

5M

28.0

83.0

7M

104.0

6K

19.0

102.0

8K

108.0

7M

No data

No data

104.0

9K

128.0

8K

21.0

108.0

23.72222222222222

10M

102.0

9K

24.5

128.0

10bM

149.0

10M

19.0

102.0

11M

157.0

23.52777777777778

121.0

10bM

26.0

149.0

12M

121.0

20.41666666666667

105.0

11M

29.0

157.0

13K

80.0

12M

12.472222222222221

36.0

23.52777777777778

121.0

0.19444444444444445

14K

105.0

13K

No data

No data

80.0

23.52777777777778

15M

123.0

14K

35.58333333333333

56.0

20.41666666666667

105.0

20.416666666666668

16M

87.0

15M

Flooded

Flooded

123.0

17M

39.0

16M

21.0

87.0

18K

99.0

17M

16.0

39.0

19M

126.0

18K

21.0

99.0

20M

112.0

19M

15.0

126.0

21K

91.0

20M

29.0

112.0

22K

107.0

21K

13.0

91.0

23M

81.0

22K

15.0

107.0

24M

108.0

23M

23.0

81.0

25M

111.0

24M

15.0

108.0

26M

99.0

25M

16.0

111.0

27K

93.0

26M

14.0

99.0

28M

80.0

27K

17.0

93.0

29K

89.0

28M

20.0

80.0

30K

57.0

29K

20.0

89.0

31M

51.0

30K

No data

No data

57.0

32K

73.0

31M

13.0

51.0

32K

19.0

73.0

Table: Mean Nest Depths and Mean Egg Number, Mounda Beach, 1998.

Top (cm)

Bottom (cm)

Bottom-Top

Egg Number

Mean

30.89080459770115

50.86206896551724

19.971264367816094

99.33333333333333

STDEV

9.926196265502881

7.453302901260028

5.2904895097305795

25.57179435758598

1K

1K

2M

3M

4M

5M

6K

7M

8K

9K

10M

10bM

11M

12M

13K

14K

15M

16M

17M

18K

19M

20M

21K

22K

23M

24M

25M

26M

27K

28M

29K

30K

31M

32K

126.0

122.0

79.0

86.0

83.0

102.0

104.0

108.0

128.0

102.0

149.0

157.0

121.0

80.0

105.0

123.0

87.0

39.0

99.0

126.0

112.0

91.0

107.0

81.0

108.0

111.0

99.0

93.0

80.0

89.0

57.0

51.0

73.0

31.0

23.72222222222222

12.0

15.0

28.0

19.0

21.0

24.5

19.0

26.0

29.0

23.52777777777778

20.41666666666667

21.0

16.0

21.0

15.0

29.0

13.0

15.0

23.0

15.0

16.0

14.0

17.0

20.0

20.0

13.0

19.0

126.0

122.0

79.0

86.0

83.0

102.0

108.0

128.0

102.0

149.0

157.0

121.0

105.0

87.0

39.0

99.0

126.0

112.0

91.0

107.0

81.0

108.0

111.0

99.0

93.0

80.0

89.0

51.0

73.0

Table: Showing Chamber Dimensions & Egg Number

Nest Number

Top

Bottom

Bottom-Top

Number of Eggs

Make Sure this table relates to graphs I did showing relationship between egg number and chamber size for all loggered nests

(cm)

(cm)

(cm)

1K

32.0

126.0

2M

30.0

122.0

3M

19.0

79.0

4M

20.0

86.0

5M

20.0

83.0

6K

25.0

102.0

7M

No data

No data

104.0

8K

26.0

108.0

9K

30.0

128.0

10M

25.0

102.0

10bM

36.0

149.0

11M

38.0

157.0

12M

28.0

121.0

13K

No data

No data

80.0

14K

26.0

105.0

15M

Flooded

Flooded

123.0

16M

21.0

87.0

17M

9.0

39.0

18K

24.0

99.0

19M

30.0

126.0

20M

27.0

112.0

21K

21.0

91.0

22K

26.0

107.0

23M

20.0

81.0

24M

26.0

108.0

25M

27.0

111.0

26M

24.0

99.0

27K

25.0

93.0

28M

19.0

80.0

29K

30K

No data

No data

57.0

31M

12.0

51.0

32K

18.0

73.0

Table: Showing Chamber Dimensions & Egg Number

Nest Number

Bottom-Top

Number of Eggs

(cm)

1K

2M

3M

4M

5M

6K

8K

9K

10M

10bM

11M

12M

14K

16M

17M

18K

19M

20M

21K

22K

23M

24M

25M

26M

27K

28M

29K

31M

32K

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
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13K

14K

15M
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18K
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21K

22K
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24M

25M

26M

27K

28M

29K

30K

31M

32K

12.0

5.0

3.0

4.0

7.0

3.0

7.0

5.0

12.0

6.0

5.0

5.0

0.0

1.0

9.0

10.0

8.0

4.0

9.0

3.0

1.0

1.0

1.0

4.0

4.0

1.0

6.0
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Table showing the results of the emergence monitoring programme on Mounda Beach, Kefalonia, Greece, 1998.

Emergence Activity (days)

Nest 

Tag 

   Chamber Depths

Date of

Estimated 

Notes

Number

Numbers

Top

Bottom

Oviposition

Days of Activity

1K

 - / C281

47.0

1-2 /06 /98

12.0

2M

H230 / C114

47.0

08-09/06/98

5.0

3M

 - / C160

45.0

09-10/06/98

3.0

4M

 - / C158

37.0

12-13/06/98

4.0

5M

552 / C66

61.0

15-16/06/98

7.0

6K

 - / C281

54.0

15-16/06/98

mass emergence

3.0

7M

C13 / C106

No data

17-18/06/98

7.0

8K

617 / 611

41.0

17-18/06/98

50+

5.0

9K

607 / C227

43.0

22-23/06/98

mass emergence

12.0

10M

 - / C183

51.0

23-24/06/98

6.0

10bM

C113 / 581

45.0

18-19/06/98

5.0

11M

452 / C114

47.0

24-25/06/98

5.0

12M

C178 / -

36.0

27-28/06/98

No Emergence Data - activity must have occurred over a short period of time and was subsequently missed.

Not known

13K

 - / C281

No data

29-30/06/98

mass emergence

1.0

14K

617 / 611

56.0

02-03/07/98

mass emergence

9.0

15M

C13 / C107

Flooded

03-04/07/98

mass emergence

34+

10.0

16M

C113 / 581

59.0

04-05/07/98

95+

8.0

17M

C66 / 552

51.0

05-06/07/98

4.0

18K

607 / C227

53.0

07-08/07/98

9.0

19M

452 / C114

60.0

10-11/07/98

3.0

20M

C178 / -

50.0

11-12/07/98

No Emergence Data - activity must have occurred over a short period of time and was subsequently missed.

1.0

21K

 - / C281

60.0

12-13/07/98

No Emergence Data - activity must have occurred over a short period of time and was subsequently missed.

1.0

22K

 - / C183

51.0

12-13/07/98

No Emergence Data - activity must have occurred over a short period of time and was subsequently missed.

1.0

23M

617 / 611

56.0

19-20/07/98

36+

4.0

24M

 - / C158

55.0

20-21/07/98

4.0

25M

C13 / C106

52.0

21-22/07/98

70+

1.0

26M

C113 / 581

58.0

23-24/07/98

6.0

27K

607 / C227

52.0

23-24/07/98

25+

12.0

28M

 - / C115

66.0

24-25/07/98

4.0

29K

 - / C117

48.0

26-27/07/98

0.0

30K

 - / C281

No data

27/28/07/98

No Emergence Data - activity must have occurred over a short period of time and was subsequently missed.

1.0

31M

D130 /D231

55.0

02-03/08/98

No Emergence Data - activity must have occurred over a short period of time and was subsequently missed.

1.0

32K

617 / 611

39.0

03-04/08/98

No emergence events recorded - nest excavated and eggs incubated in polystyrene box to counteract the effect of the cold spell.

1.0

 = day monitoring ceased

Data in red

 = vague data

1K

2M

3M

4M

5M

6K

7M

8K

9K

10M

10bM

11M

12M

13K

14K

15M

16M

17M

18K

19M

20M

21K

22K

23M

24M

25M

26M

27K

28M

29K

30K

31M

32K

12.0

5.0

3.0

4.0

7.0

3.0

7.0

5.0

12.0

6.0

5.0

5.0

0.0

1.0

9.0

10.0

8.0

4.0

9.0

3.0

1.0

1.0

1.0

4.0

4.0

1.0

6.0

12.0

4.0

1.0

1.0

1.0

1.0

Table showing the results of the emergence monitoring programme on Mounda Beach, Kefalonia, Greece, 1998.

Emergence Activity (days)

Nest 

Tag 

Chanber Depth

Date of

Estimated 

ERROR

Number

Numbers

(Bottom)

Oviposition

Days of Activity

1K

 - / C281

47.0

01-02 /06 /98

2M

H230 / C114

47.0

08-09/06/98

53.0

3M

 - / C160

45.0

09-10/06/98

4M

 - / C158

37.0

12-13/06/98

5M

552 / C66

61.0

15-16/06/98

6K

 - / C281

54.0

15-16/06/98

7M

C13 / C106

No data

17-18/06/98

7.0

nest not found at excavation

8K

617 / 611

41.0

17-18/06/98

9K

607 / C227

43.0

22-23/06/98

10M

 - / C183

51.0

23-24/06/98

10bM

C113 / 581

45.0

18-19/06/98

5.0

emergence event missed error = 90

11M

452 / C114

47.0

24-25/06/98

5.0

emergence event missed error = 30

12M

C178 / -

36.0

27-28/06/98

No Emergence Data - activity must have occurred over a short period of time and was subsequently missed.

Not known

13K

 - / C281

No data

29-30/06/98

14K

617 / 611

56.0

02-03/07/98

15M

C13 / C107

Flooded

03-04/07/98

16M
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59.0

04-05/07/98

17M

C66 / 552

51.0

05-06/07/98

18K

607 / C227

53.0

07-08/07/98

9.0

emergence event missed error = 35

19M

452 / C114

60.0

10-11/07/98

3.0

emergence event missed error = 69

20M

C178 / -

50.0

11-12/07/98

No Emergence Data - activity must have occurred over a short period of time and was subsequently missed.

21K

 - / C281

60.0

12-13/07/98

No Emergence Data - activity must have occurred over a short period of time and was subsequently missed.

`

22K

 - / C183

51.0

12-13/07/98

No Emergence Data - activity must have occurred over a short period of time and was subsequently missed.

23M

617 / 611

56.0

19-20/07/98

24M

 - / C158

55.0

20-21/07/98

4.0

emergence event missed error = 79

25M

C13 / C106

52.0

21-22/07/98

26M

C113 / 581

58.0

23-24/07/98

27K

607 / C227

52.0

23-24/07/98

28M

 - / C115

66.0

24-25/07/98

29K

 - / C117

48.0

26-27/07/98

1.0

Tidal inundation = 0 emergences

30K

 - / C281

No data

27/28/07/98

No Emergence Data - activity must have occurred over a short period of time and was subsequently missed.

31M

D130 /D231

55.0

02-03/08/98

No Emergence Data - activity must have occurred over a short period of time and was subsequently missed.

32K

617 / 611

39.0

03-04/08/98

No emergence events recorded - nest excavated and eggs incubated in polystyrene box to counteract the effect of the cold spell.
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Table showing frequency distribution of emergence events of differing sizes
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Figure 1 (left): Frequency distribution

of all measurements made of curved

carapace length (CCL) and width 

(CCW) from the 1998 season.

Categories of dimensions on x-axis are

abbreiviated whereby upper limit is

rounded up ie. 66-68 is actually all

measurements made between 66cm

and 67.99 cm. Measurements are for

nesting females only.

Figure 2 (above left): Relationship between corresponding the measurements of straight carapace (SCM) and curved

carapace (CCM). All length and width (at the widest point) data are inluded for the 1998 season. Data for nesting

females is only included. Figure 3 (above right): Mean values (with standard deviation) of carapace measurments

(curved carapace length:CCW and curved carapace width CCW only) observed for nesting females. Only data for the 

last 5 years is represented.

Season

Carapace Length

Carapace Width

n

1998.0

14.0

1997.0

12.0

1996.0

14.0

1995.0

17.0

1994.0

12.0

Table 1: Summary of data from the last 5 research seasons. Data displays correlation and regression functions for

corresponding measurements between straight and curved carapace lengths and widths. Al data is provided from 

nesting females only. The number of data points (n) used for each relationship is also displayed.

Figure 4 (above): Frequency 

distribution of all measurements made

of egg diameter (mm) and mass (g)

from the 1998 season. Categories

on x-axis are abbreiviated whereby 

upper limit is rounded up ie. 31-32

is actually all measurements made 

between 31g (mm) and 31.99g (mm).

and 67.99 cm. Measurements are for

Figure 5 (left): Frequency distribution 

of standard error of all measurements 

made of egg diameter (mm) and mass

(g) from the 1998 season. Categories

on x-axis are abbreiviated whereby 

upper limit is rounded up ie. .8-1.0 is

actually all measurements obsevred

between 0.8 and 0.99
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