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Figure S1. The relationship between the incubation temperature and the primary sex ratio in
sea turtle nests. Loggerhead (open circles), olive ridley (diamonds), hawksbill (triangles) and

green turtles (crosshairs) data. A logistic model was fitted using the method of least squares (r2

1
1+e-1.3(x-29.1)

=0.72,p<0.001): f(x) = . A Kruskal-Wallis rank sum test showed no significant

difference in the distribution of residuals between all species (X2 = 7.19,df =3, p = 0.07)
showing the generality of this model fit across species. Data are extracted from: Ackerman RA.
1997. The nest environment and the embryonic development of sea turtles. In: Lutz PL, Musick

JA, (editors). Biology of Sea Turtles. Boca Raton. USA, CRC Press, pp. 83-106.
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Figure S2. The relationship between the incubation temperature and hatching success in sea
turtle nests. Loggerhead (open circles), olive ridley (diamonds), leatherback (triangles), flatback

(crosses) and green turtles (crosshairs) data. A logistic model was fitted using the method of

0.89
1+el2(x—-32.6)

least squares (r2 = 0.68, p < 0.001): f(x) = . A Kruskal-Wallis rank sum test on the

residuals reveals that the function was a good fit for all species (X2 = 4.35, df =4, p = 0.36).
Data are extracted from: Howard R, Bell II, Pike DA. 2014. Thermal tolerances of sea turtle

embryos: current understanding and future directions. Endangered Species Research 26: 75-86.
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Figure S3. The effects of varying the pivotal temperature for TSD on the relationships between
the incubation temperature and the primary sex ratio in nests and hatching success (first
column), on the resulting numbers of male and female hatchlings surviving incubation (second
column) and on the number of female hatchlings surviving expressed in relation to the primary
sex ratio (third column). Points of inflection at 28.0, 29.1, and 30.0°C were modelled (first, second,

and third row respectively).
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Figure S4. The effects of varying the point of inflection for hatchling survival on the
relationships between the incubation temperature and the primary sex ratio in nests and
hatching success (first column), on the resulting numbers of male and female hatchlings
surviving incubation (second column) and on the number of female hatchling surviving
expressed in relation to the primary sex ratio (third column). Points of inflection at 31.5, 32.6,

and 33.5°C were modelled (first, second, and third row respectively).
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Table S1. Sex ratio and population size data sources. CM = Chelonia mydas; CC = Caretta caretta; DC = Dermochelys coriacea; El = Eretmochelys

imbricata; LO = Lepidochelys olivacea; LK = Lepidochelys kempii; ND = Natator depressus. Semi colon separates histological examination data from
incubation temperature/duration data in the Year and Source columns.

No. | Species | Site Country Sex ratio (% | Sex ratio (% Population
female bias) | female bias) size
Histological | Incubation Year Source Year Source
examination | temperature/
duration
1 CM Sogozu Turkey 70.5 2012 1 132 2006-2014 2
(Yumurtalik)
2 CcC Dalyan Turkey 55.6 735 2010; 1994, | 3;3-6 240 1995-2010 7,8
1995, 1996,
2004, 2009,
2010
3 CC Fethiye Turkey 64.7 68 2000-2002; |9;4,6 98 1995-2009 7,10
1996, 2008,
2009
4 CcC Goksu Delta | Turkey 77 2010 3 112 2004-2008 11
5 CC Patara Turkey 70 1995, 2000 | 3,12 60 1995, 2000 3,12
6 CcC Anamur, Turkey 75.5 64.6 2006, 2007 | 13 790 2006, 2007 13
Mersin
7 CC Kizilot Turkey 96 1995 6 150 1995 6,11




8 CC Alagadi North 94 1993-1998 14 64 1997-2006 14
Cyprus
9 CM Alagadi North 97.1 91 1993-1998 15 51 1993-1998 15,16
Cyprus
10 | CC Kefalonia Greece 59.2 1998 17 33 1998 18
11 | CC Southern Greece 70 2003 19 451 2003 19
Kyparissia
12 | CC Zakynthos Greece 73 2002, 2003, | 20,21 1055 2002, 2003, 2007- | 20-23
2007-2009 2009
13 | CC Kuriat Tunisia 5 2013 24 22 2013 24
Islands
14 | CC Al-Ghbeba, | Libya 77.91 2009 25 358 2009 25
Al-
Thalateen,
west of Al-
Thalateen,
Shash and
Al-Arbaeen
15 |CM Poilao SE Guinea- 70 2008, 2009 26 18000 2007 26
Bijagos Bissau
Archipelago
16 | CC Boa Vista Cape Verde 75.6 2005-2008 27 16000 2005-2008 27

Islands




17 | CC Santa Luzia | Cape Verde 76.7 2013 28 891 2011, 2012, 2013 | 28
Islands

18 |[CM Ascension British 77 1998-1999, | 29,30, 16715 1998-1999, 2006 | 32

Island Overseas 2006 31
Territory

19 | CC Baldhead USA 582 1980-2005, | 33 108 1980-2005, 2010 | 34,35
Island, North 2010
Carolina

20 | CC Blackbeard USA 67.4 2000-2004 36 227 2006 36
Island,
Georgia

21 | CC Archie Carr | USA 93 95.2 1986-1988 37,38 9000 1986-1988 39
Refuge,
Florida

22 | CM Archie Carr | USA 81 2011/2012 40 4721 2011/2012 40
Refuge,
Florida

23 | CC Hutchinson | USA 96.25 1997 41 6000 1997 41
Island,
Florida

24 | CC Keewaydin USA 57.5° 2001-2002, |42 196 2001-2007 42,43
Island, 2004-2006
Florida

25 | CC Ten USA 50 1991-1994 44 141 1991-1994 44

Thousand




Islands,

Florida

26 | DC Sandy Point, | USA 66.6 2010-2011 45 350.5 2010-2011 46
St Croix

27 | El Buck Island, | USA 94.1 1995 47 135 1995 47
Virgin
Islands

28 | El Zeelandia Caribbean 85.9 2015 48 14 2002-2012 48
Beach, St Netherlands
Eustatius

29 |CM Zeelandia Caribbean 93.5 2015 48 43 2002-2012 48
Beach, St Netherlands
Eustatius

30 | DC Zeelandia Caribbean 91.5 2015 48 9 2002-2012 48
Beach, St Netherlands
Eustatius

31 |DC Jaragua Dominican 62.5 2008-2009 49 49 2008-2009 49
National Republic
Park

32 | El Mona Island | Puerto Rico 70 2014 50 736 2004-2010 51

33 |DC Pacuare Costa Rica 90.2 2008 52 3030 2008 52

34 |DC Playa Costa Rica 86 1993-2012 53, 493 1993-2012 57
Grande 54,55,56




35 | DC Tortuguero | Costa Rica 66.9 1990, 1991 | 58 506 1990, 1991 59
36 |CM Tortuguero | Costa Rica 67 1977 60 10000 1977 61
37 | LO Playa Mexico 57.4 1994 62 350 1994 62
Cuixmala,
Jalisco
38 | LK Rancho Mexico 57.5 1994, 2005- | 63, 64 12716 1994, 2005-2012 | 63, 64
Nuevo 2012
39 | LO La Escobilla | Mexico 55 2010-2012 65 1160000 2009-2014 66
40 | DC Capitancito, | Columbia 91 2005-2007 67 2366 2005-2007 67, 68
Acandi,
Playona
41 | DC Matapica Suriname 59.2 1982, 1994 | 69,70 2960 1970-1993 69,70
beach, Wia- average
Wia Reserve
42 | CM Matapica Suriname 58.85 1982,1994 | 69,70 661 1993 69,70
beach, Wia-
Wia Reserve
43 | CC Ponta dos Brazil 96 89/90 to 71,72,73 | 106 89/90 to 91/92, 71,72,
Mangues, 91/92, 93/94, 01/02 to 73
Sergipe 93/94, 01/02 03/04,05/06 to
to 12/13
03/04,05/06
to 12/13

10




44 | CC Pirambu, Brazil 97 89/90 to 71,72,73 | 243 89/90 to 91/92, 71,72,
Sergipe 91/92, 93/94 93/94 to 96/97, 73
to 96/97, 98/99,99/00,
98/99,99/00, 01/02, 03/04 to
01/02, 03/04 13/14
to 13/14
45 | CC Abais, Brazil 92 89/90, 71,7273 | 71 89/90, 90/91, 71,72,
Sergipe 90/91, 93/94, 94/95, 73
93/94, 96/97,97/9802/03,
94/95, 03/04, 05/06 to
96/97,97/98 12/13
02/03,
03/04, 05/06
to 12/13
46 | CC Mangue Brazil 92 03/04, 05/06 | 71,72,73 | 420 03/04, 05/06 to 71,72,
Seco to to 13/14 13/14 73
coqueiro,
Bahia
47 | CC Dunas to Brazil 96 04/05 to 71,72,73 | 203 04/05 to 13/14 71,72,
Costa Azul, 13/14 73
Bahia
48 | CC Siribinhato | Brazil 96 94/95 to 71,72,73 | 728 94/95 to 96/97, 71,72,
Ribeiro, 96/97, 03/04 03/04 to 13/14 73
Bahia to 13/14

11




49 | CC Baixios to Brazil 93 93/94,97/98, | 71,72,73 | 902 93/94,97/98, 71,72,
Mamucabo, 00/01 to 00/01 to 13/14 73
Bahia 13/14

50 | CC Subaumato | Brazil 94 89/90 to 71,72,73 | 1029 89/90 to 91/92, 71,72,
Porto do 91/92, 94/95, 95/96, 73
Sauipe, 94/95, 97/98,02/03 to
Bahia 95/96, 13/14

97/98,02/03
to 13/14

51 | CC Costa do Brazil 95 93/94 to 71,72,73 | 1631 93/94 to 13/14 71,72,
Sauipe to 13/14 73
Imbassai,
Bahia

52 | CC Praia do Brazil 94 89/90 to 71,72,73 | 4259 89/90 to 13/14 71,72,
Forte, Bahia 13/14 73

53 | CC Itacimirim to | Brazil 92 01/02 to 71,72,73 | 1360 01/02 to 13/14 71,72,
Barra do 13/14 73
Jacuipe,
Bahia

54 | CC Berta to Brazil 89 90/91 to 71,72,73 | 1611 90/91 to 13/14 71,72,
Arembepe, 13/14 73
Bahia

55 | CC Santa Maria | Brazil 94 89/90 to 71,72,73 | 7514 89/90 to 13/14 71,72,
to Busca 13/14 73
Vida, Bahia

12




56 | CC Itaunas, Brazil 69 91/92 to 71,72,73 | 246 91/92 to 07/08, 71,72,
Espirito 07/08, 10/11 10/11 to 12/13 73
Santo to 12/13

57 | CC Guriri, Brazil 47 89/90 to 71,72,73 | 360 89/90 to 08/09, 71,72,
Espirito 08/09, 10/11 10/11 to 13/14 73
Santo to 13/14

58 | CC Pontal do Brazil 66 89/90, 71,72,73 | 313 89/90, 90/91, 71,72,
Ipiranga, 90/91, 92/93 92/93 to 00/01, 73
Espirito to 00/01, 04/05 to06/07,
Santo 04/05 12/13

t006/07,
12/13

59 | CC Povoacao, Brazil 54 89/90 to 71,72,73 | 2005 89/90 to 13/14 71,72,
Espirito 13/14 73
Santo

60 | CC Comboios, Brazil 57 89/90 to 71,72,73 | 2831 89/90 to 13/14 71,72,
Espirito 13/14 73
Santo

61 | CC Barra de Brazil 28 13/14 71,72,73 | 52 13/14 71,72,
Itabapoana 73
to Praia do
Sul, Rio de
Janeiro

62 | CC Ilha de Brazil 55 00/01, 71,72,73 | 335 00/01, 01/02, 71,72,
Convivéncia 01/02, 04/05, 08/09 to 73

13/14

13




to Agu, Rio 04/05, 08/09
de Janeiro to 13/14
63 | CC Maria Rosa | Brazil 53 01/02, 03/04 | 71,72,73 | 1468 01/02, 03/04 to 71,72,
to Barra do to 13/14 13/14 73
Furado, Rio
de Janeiro
64 | El Rio Grande | Brazil 88 2003 to 2013 | 71,72,73 | 358 2003 to 2013 71,72,
do Norte 73
Rio de
Janeiro
65 | CM Diego Chagos 33 2012-2014 74 680 2000-2015 75,76
Garcia Islands
66 | El Diego Chagos 47 2012-2014 74 720 2000-2015 75,76
Garcia Islands
67 | CM Lanyu China 68 2010-2011 77 25 2010-2011 77
68 | CM Wan-an China 93 2010-2011 77 17 2010-2011 77
69 | CM Xiao Liugiu | China 100 2011 77 100 2011 77
70 | LO Alas Purwo | Java 40 2009-2010 78 103 2009-2010 78
National
Park
71 | DC Huon Coast | Papua New 7.7 2007 79 175 2007 79
Guinea

14




72 | CC Mon Repos, | Australia 85 2005-2007; | 80,81 356 2005-2007; 80,81,
Queensland 2009/2010 2009/2010 82

73 | ND Fog Bay, Australia 76 1997-1998 83 327 1997-1998 83,84
Northern
Territory

74 | EIl Milman Australia 75 1991 85 374 1991 85,86
Island,
Queensland

75 |CM Heron Australia 85 1998-1999, | 87,88 1830 1998/1999, 89,90
Island, 2002-2003 2002/2003
Queensland

Footnotes

Two methods were used to derive sex ratio; the mean value was taken.
2An additional study by DeGregorio et al. (91) also supported a strongly female biased population, but was quantitative values were not

provided.

325-84% female bias was presented in a "mixed" category (both histological and mean incubation temperatures).

15




Supplementary References

1. Kilig ¢, Candan O. 2014. Hatchling sex ratio, body weight and nest parameters for Chelonia
mydas nesting on Sugozii beaches (Turkey). Animal Biodiversity and Conservation 37:
177-182

2. Turkekan O, Candan O, Sonmez B, Turkozan 0. 2015. Nine year nesting activity of green
turtles in three eastern beaches of Turkey. 35th Annual Symposium on Sea Turtle Biology
and Conservation. Dalaman, Turkey.

3.Sar F, Kaska Y. 2015. Loggerhead sea turtle hatchling sex ratio differences between two
nesting beaches in Turkey. Israel Journal of Ecology & Evolution 61: 115-129.

4. Ozdemir A, llgaz C, Durmus SH, Guclu O. 2011. The effect of the predicted air temperature
change on incubation temperature, incubation duration, sex ratio and hatching success of
loggerhead turtles. Animal Biology 61(4): 369-383

5.1lgaz C, Ozdemir A, Kumlutas Y, Durmus SH. 2011. The effect of nest relocation on embryonic
mortality and sex ratio of loggerhead turtles, Caretta caretta (Reptilia: Cheloniidae), at
Dalyan Beach, Turkey. Italian Journal of Zoology 78(3): 354-363

6. Kaska Y, Downie R, Tippett R, Furness RW. 1998. Natural temperature regimes for loggerhead
and green turtle nests in the eastern Mediterranean. Canadian Journal of Zoology 76: 723-
729

7. Tirkozan O, Kaska Y. 2010. Turkey. In: Casale P and Margaritoulis D, (editors). Sea turtles in
the Mediterranean: Distribution, threats and conservation priorities. Gland. Switzerland,
IUCN, p. 257.

8. DEKAMER Sea Turtle Research Rescue and Rehabilitation Centre. 2014 Annual Report.
DEKAMER, Dalyan, Turkey, p. 6. URL http://dekamer.org.tr/about.html (accessed October
20,2015)

9. Kaska Y, llgaz C, Ozdemir A, Baskale E, Turkozan O, Baran I, Stachowitsch M. 2006. Sex ratio
estimations of loggerhead sea turtle hatchlings by histological examination and nest
temperatures at Fethiye beach, Turkey. Naturwissenschaften 93(7): 338-343

10. Baskale E, Katilmis Y, Azmaz M, Polat F. 2013. Fethiye-Gocek Ozel Cevre Koruma Bolgesi Tiir
ve Habitat Izleme Projesi Kapsaminda Fethiye Kumsal Alanlarinda Deniz Kaplumbagalari
(Caretta caretta, Chelonia mydas) Populasyonlarinin Arastirilmasi izlenmesi ve
Korunmasi Projesi-2012. PROJE SONUC RAPORU Pamukkale Bilim Merkezi Dernegi
Danismanlik ve Organizasyon Pktisadi Dsletmesi. p. 49.

11. Durmus SH, Ilgaz C, Oxdemir A, Yerli SV. 2011. Nesting activity of loggerhead turtles (Caretta
caretta) at Goksu Delta, Turkey during 2004 and 2008 nesting seasons. Ecologica
Balkanica 3(1): 95-106

16



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

0z M, Erdogan A, Kaska Y, Dusen S, Aslan A, Sert H, Yavuz M, Tunc MR. 2004. Nest
temperatures and sex-ratio estimates of loggerhead turtles at Patara beach on the
southwestern coast of Turkey. Canadian Journal of Zoology 82: 94-101

Ucar AH, Kaska Y, Ergene S, Aymak C, Kacar Y, Kaska A, Ili P. 2012. Sex ratio estimation of the
most eastern main loggerhead sea turtle nesting site: Anamur Beach, Mersin, Turkey.
Israel Journal of Ecology & Evolution 58(1): 87-100.

Godley BJ, Broderick AC, Mrosovsky N. 2001. Estimating hatchling sex ratios of loggerhead
turtles in Cyprus from incubation durations. Marine Ecology Progress Series 210: 195-
201.

Broderick AC, Godley B], Reece S, Downie JR. 2000. Incubation periods and sex ratios of
green turtles: highly female biased hatchling production in the eastern Mediterranean.
Marine Ecology Progress Series 202: 273-281

Stokes KL, Fuller W], Glen F, Godley BJ, Hodgson D], Rhodes KA, Snape RTE, Broderick AC.
2014. Detecting green shoots of recovery: the importance of long-term individual-based
monitoring of marine turtles. Animal Conservation 17: 593-602.

Houghton JDR, Hays GC. 2001. Asynchronous emergence by loggerhead turtle (Caretta
caretta) hatchlings. Naturwissenschaften 88: 133-136

Katelios Group for the Research and Protection of Marine and Terrestrial Life. Marine
Turtles (Caretta caretta) Nesting Activities on NW coasts of Kefalonia (1984-2012). The
Marine Turtle Project. Kefalonia, Greece. URL http://www .kateliosgroup.org/turtle-
project/research/ (accessed May 11, 2015)

Rees AF, Margaritoulis D. 2004. Beach temperatures, incubator durations and estimated
hatchling sex ratio for loggerhead sea turtle nests in southern Kyparissia Bay, Greece.
Testudo 6(1): 23-36.

Katselidis KA, Schofield G, Stamou G, Dimopoulos P, Pantis JD. 2012. Females first? Past,
present and future variability in offspring sex ratio at a temperate sea turtle breeding
area. Animal Conservation 15(5): 508-518.

Zbinden JA, Davy C, Margaritoulis D, Arlettaz R. 2007. Large spatial variation and female bias
in the estimated sex ratio of loggerhead sea turtle hatchlings of a Mediterranean rookery.
Endangered Species Research 3(3): 305-312

Margaritoulis D. 2005. Nesting activity and reproductive output of loggerhead sea turtles,
Caretta caretta, over 19 seasons (1984 - 2002) at Laganas Bay, Zakynthos, Greece: the
largest rookery in the Mediterranean. Chelonian Conservation and Biology 4: 916-929.

Margaritoulis D, Rees AF, Dean C], Riggall T. 2011. Reproductive data of loggerhead turtles in
Laganas Bay, Zakynthos Island, Greece, 2003 - 2009. Marine Turtle Newsletter 131: 2 -6.

17



24.]ribi I, Bradai MN. 2014. Sex ratio estimations of loggerhead sea turtle hatchlings at Kuriat
islands, Tunisia: can minor nesting sites contribute to compensate globally female-biased
sex ratio? The Scientific World Journal 2014: 419410.

25.]Jribi I, Hamza A, Saied A, Ouerguiet A. 2013. Sex ratio estimations of loggerhead marine
turtle hatchlings by incubation duration and nest temperature at Sirte beaches (Libya).
Scientia Marina 77(4):617-624

26. Rebelo R, Barbosa C, Granadeiro C, Granadeiro JP, Indjai B, Novais B, Rosa GM, Catry P. 2012.
Can leftovers from predators be reliably used to monitor marine turtle hatchling sex-
ratios? The implications of prey selection by ghost crabs. Marine Biology 159:613-620.

27.Perez EA, Marco A, Martins S, Hawkes LA. 2016. Is this what a climate change-resilient
population of marine turtles looks like? Biological Conservation 193: 124-132.

28. Laloé ]JO, Cozens ], Renom B, Taxonera A, Hays GC. 2014. Effects of rising temperature on the
viability of an important sea turtle rookery. Nature Climate Change 4(6): 513-518

29. Broderick AC, Godley BJ], Hays GC. 2001. Metabolic Heating and the Prediction of Sex Ratios
for Green Turtles (Chelonia mydas). Physiological and Biochemical Zoology 74(2): 161-
170

30. Godley B]J, Broderick AC, Glen F, Hays GC. 2002. Temperature-dependent sex determination
of Ascension Island green turtles. Marine Ecology Progress Series 226: 115-124.

31. Pintus K], Godley BJ], McGowan A, Broderick AC. 2009. Impact of clutch relocation on green
turtle offspring. Journal of Wildlife Management 73(7): 1151-1157.

32. Weber SB, Weber N, Ellick ], Avery A, Frauenstein R, Godley BJ, Sim ], Williams N, Broderick
AC. 2014. Recovery of the South Atlantic’s largest green turtle nesting population.
Biodiversity and Conservation 23(12): 3005-3018.

33. Hawkes LC, Broderick AC, Godfrey MH, Godley BJ. 2007. Investigating the potential impacts
of climate change on a marine turtle population. Global Change Biology 13: 1-10.

34. Bald Head Island Conservancy. Sea Turtle Protection Program. North Carolina, USA. URL
https://www.bhic.org/sea-turtle-protection-program (accessed July 20, 2015).

35. Outer Banks Preservation Association (2013). Loggerhead Sea Turtle Terrestrial Critical
Habitat Proposed Rule - OBPA Comments (AVAILABLE AT http://obpa-
nc.org/joomla/images/uploads/obpa-comments-loggerheadterrestrialcriticalhabitat-
final.pdf), p. 22

36. LeBlanc AM, Drake KK, Williams KL, Frick MG, Wibbels T, Rostal DC. 2012. Nest
temperatures and hatchling sex ratios from loggerhead turtle nests incubated under
natural field conditions in Georgia, United States. Chelonian Conservation and Biology

11(1): 108-116

18



37. Mrosovsky N, Provancha ]. 1989). Sex ratio of loggerhead sea turtles hatching on a Florida
beach. Canadian Journal of Zoology 67(10): 2533-2539.

38. Mrosovsky N, Provancha ]. 1992. Sex ratio of hatchling loggerhead sea turtles-data and
estimates from a 5-year study. Canadian Journal of Zoology 70: 530-538

39. Sea Turtle Conservancy, 2016.

http://www.conserveturtles.org/florida.php?page=carrref nesting

40. Long CA. 2009. Testing for indirect benefits of polyandry in the Florida green turtle. BSc
University of Central Florida Orlando, Florida.

41. Hanson ], Wibbels T, Martin RE. 1998). Predicted female bias in sex ratios of hatchling
loggerhead sea turtles from a Florida nesting beach. Canadian Journal of Zoology 76:
1850-1861.

42. Schmid JL, Addison DS, Donnelly MA, Shirley MA, Wibbels T. 2008. The effect of Australian
Pine (Casuarina equisetifolia) removal on Loggerhead Sea Turtle (Caretta caretta)
incubation temperatures on Keewaydin Island, Florida. Journal of Coastal Research: 214-
220.

43. Funck S, Addison DA. 2008. Sea Turtle Monitoring Project—2007 Report. Naples, Florida:
The Conservancy of Southwest Florida, 80p

44. Foley AM, Peck SA, Harman GR, Richardson LW. 2000. Loggerhead turtle (Caretta caretta)
nesting habitat on low-relief mangrove islands in southwest Florida and consequences to
hatchling sex ratios. Herpetologica 56: 433-44

45. Weston EG. 2013. Predicting leatherback sea turtle sex ratios using spatial interpolation of
nesting beach temperatures. MSc. Florida Atlantic University Boca Raton, Florida

46. Garner JA, Garner SA. 2010. Tagging and nesting research on leatherback sea turtles
(Dermochelys coriacea) on Sandy Point, St. Croix, U.S. Virgin Islands, 2010. USFWS
Publication, p54.

47. Wibbels T, Hillis Z-M. 1996. Estimation of hatchling sex ratios of hawksbill sea turtles from
Buck Island Reef National Monument. 16th Annual Symposium on Sea. Turtle
Conservation and Biology.

48. Laloé ]JO, Esteban N, Berkel ], Hays GC. 2016. Sand temperatures for nesting sea turtles in the
Caribbean: Implications for hatchling sex ratios in the face of climate change. Journal of
Experimental Marine Biology and Ecology 474: 92-99

49. Revuelta O, Leon YM, Broderick AC, Feliz P, Godley B], Balbuena JA, Mason A, Poulton K,
Savore SS, Raga JA, Raga JA, Tomas J. 2015. Assessing the efficacy of direct conservation
interventions: clutch protection of the leatherback marine turtle in the Dominican

Republic. Oryx 49: 677-686

19


http://www.conserveturtles.org/florida.php?page=carrref_nesting

50. Barrientos-Muiioz KG, van Dam RP, Diez CE, Ramirez-Gallego C, Thomas R, Godfrey MH.
2015. Estimating hatchling sex ratios of hawksbill turtles from five years of nest
temperatures at Mona Island, Puerto Rico. 35th Annual Symposium on Sea Turtle Biology
and Conservation. pp.191

51.van Dam R, Diez CE. 2011. Mona Island hawksbill nesting 2011 update. Annual Meeting of
Wider Caribbean Sea Turtle Conservation Network (WIDECAST, 2011)

52.Xiques RA. 2010. The effects of nest thermal stratification on predictive models for
temperature-dependent sex ratios and survivorship of the leatherback turtle, Dermochelys
coriacea, in Pacuare Reserve, Costa Rica. MSc thesis. Coastal Marine and Wetland Studies
in the College of Natural and Applied Sciences Coastal Carolina University, USA.

53. Binckley CA, Spotila JR, Wilson KS, Paladino FV. 1998. Sex determination and sex ratios of
Pacific leatherback turtles, Dermochelys coriacea. Copeia 1998: 291-300

54. Sieg AE, Binckley C, Wallace BP, Spotila JR. 2011. Sex ratios of leatherback turtles: hatchery
translocation decreases metabolic heating and female bias. Endangered Species Research
15:195-204.

55. Tomillo PS, Oro D, Paladino FV, Piedra R, Sieg AE, Spotila JR. 2014. High beach temperatures
increased female-biased primary sex ratios but reduced output of female hatchlings in the
leatherback turtle. Biological Conservation 176: 71-79.

56. Santidrian Tomillo P, Vélez E, Reina RD, Piedra R, Paladino FV, Spotila JR. 2007.
Reassessment of the leatherback turtle (Dermochelys coriacea) nesting population at
Parque Nacional Marino Las Baulas, Costa Rica: effects of conservation efforts. Chelonian
Conservation and Biology 6: 54-62.

57. Tomillo PS, Saba VS, Blanco GS, Stock CA, Paladino FV, Spotila JR. 2012. Climate driven egg
and hatchling mortality threatens survival of Eastern Pacific leatherback turtles. PLoS
One, 7,e37602.

58. Leslie A], Penick DN, Spotila JR, Paladino FV. 1996. Leatherback turtle, Dermochelys coriacea,
nesting and nest success at Tortuguero, Costa Rica, in 1990-1991. Chelonian Conservation
and Biology 2(2): 159-168

59. Troéng S, Harrison E, Evans D, Haro AD, Vargas E. 2007. Leatherback turtle nesting trends
and threats at Tortuguero, Costa Rica. Chelonian Conservation and Biology 6(1): 117-122.

60. Spotila JR, Standora EA, Morreale S], Ruiz GJ. 1987. Temperature dependent sex
determination in the green turtle (Chelonia mydas): effects on the sex ratio on a natural
nesting beach. Herpetologica 43: 74-81.

61. Troeng S, Rankin E. 2005. Long-term conservation efforts contribute to positive green turtle
Chelonia mydas nesting trend at Tortuguero, Costa Rica. Biological Conservation 121: 111-

116

20



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Garcia A, Ceballos G, Adaya R. 2003. Intensive beach management as an improved sea turtle
conservation strategy in Mexico. Biological Conservation 111(2): 253-261

Bevan E. 2013. Implications of hatchling sex ratios and survival in the recovery program for
the endangered Kemp'’s ridley sea turtle. PhD Thesis. The University of Alabama at
Birmingham, USA.

LeBlanc EAM. 2009. Evolutionary and conservation implications of sex determination and
hatchling depradation in Kemp'’s ridley sea turtles. PhD Thesis University of Alabama,
USA.

Hernandez-Echeagaray OE, Hernandez-Cornejo R, Harfush-Melendez M, Garcia-Gasca A.
2012. Evaluation of sex ratios of the Olive Ridley Sea Turtle (Lepidochelys olivacea) on the
arribada nesting beach, La Escobilla, Mexico. Marine Turtle Newsletter 133: 12-16.

US Fish and Wildlife Service. 2014. Olive ridley (Lepidochelys olivacea) 5 year review:
Summary and Evaluation. National Marine Fisheries Service USA

Patino-Martinez ], Marco A, Quinones L, Hawkes L. 2012. A potential tool to mitigate the
impacts of climate change to the Caribbean leatherback sea turtle. Global Change Biology
18:401-411.

Patino-Martinez ], Marco A, Quinones L, Godley B. 2008. Globally significant nesting of the
leatherback turtle (Dermochelys coriacea) on the Caribbean coast of Colombia and
Panama. Biological Conservation 141: 1982-1988.

Mrosovsky N, Dutton PH, Whitmore CP. 1984. Sex ratios of 2 species of sea turtle nesting in
Suriname. Canadian Journal of Zoology 62(11): 2227-2239.

Dutton PH, Whitmore CP, Mrosovsky N. 1985. Masculinisation of leatherback turtle
Dermochelys coriacea hatchlings from eggs incubated in styrofoam boxes. Biological
Conservation 31: 249-264.

Marcovaldi MA, Godfrey MH, Mrosovsky N. 1997. Estimating sex ratios of loggerhead turtles
in Brazil from pivotal incubation durations. Canadian Journal of Zoology 75: 755-770.

Godfrey MH, D'Amato AF, Marcovaldi MA, Mrosovsky N. 1999. Pivotal temperature and
predicted sex ratios for hatchling hawksbill turtles from Brazil. Canadian Journal of
Zoology 77: 1465-1473.

dei Marcovaldi MA, Santos A], Santos AS, Soares LS, Lopez GG, Godfrey MH, Lopez-
Mendilaharsu M, Fuentes MM.2014. Spatio-temporal variation in the incubation duration
and sex ratio of hawksbill hatchlings: Implication for future management. Journal of
Thermal Biology 44: 70-77.

Esteban N, Laloe JO, Mortimer JA, Guzman AN, Hays GC. 2016. Male hatchling production in
sea turtles from one of the world’s largest marine protected areas, the Chagos

Archipelago. Scientific Reports 6: 20339.

21



75.

76.
77.

78.

79.

80

81.

82.

83.

84.

85.

86.

Mortimer JA, Day M. 1999. 12: Sea turtle populations and habitats in the Chagos
Archipelagos. Ecology of the Chagos Archipelago (ed . CRC Sheppard, MRD Seaward).
Ecology of the Chagos Archipelago, Linnean Society Occasional Publications 2.

Personal communication, Nicole Esteban, Swansea University, UK.

King R, Cheng W-H, Tseng C-T, Chen H, Cheng IJ. 2013. Estimating the sex ratio of green sea
turtles (Chelonia mydas) in Taiwan by the nest temperature and histological methods.
Journal of Experimental Marine Biology and Ecology 445: 140-147.

Maulany RI, Booth DT, Baxter GS. 2012. Emergence success and sex ratio of natural and
relocated nests of Olive Ridley Turtles from Alas Purwo National Park, East Java,
Indonesia. Copeia 2012(4):738-747.

Steckenreuter A, Pilcher P, Kriiger B, Ben ]. 2010. Male-biased primary sex ratio of
leatherback turtles (Dermochelys coriacea) at the Huon Coast, Papua New Guinea.

Chelonian Conservation and Biology 9(1): 123-128

.Wood A, Booth DT, Limpus CJ. 2014. Sun exposure, nest temperature and loggerhead turtle

hatchlings: Implications for beach shading management strategies at sea turtle rookeries.
Journal of Experimental Marine Biology and Ecology 451: 105-114.

Chu CT, Booth DT, Limpus CJ. 2008. Estimating the sex ratio of loggerhead turtle hatchlings
at Mon Repos rookery (Australia) from nest temperatures. Australian Journal of Zoology
56: 57-64.

Limpus CJ. 2008. A biological review of Australian marine turtle species. 1. Loggerhead
turtle, Caretta caretta (Linneaus). The State of Queensland. Environmental Protection
Agency. ISBN 978-0-9803613-1-5

Blamires S], Guinea ML. 2003. Emergence success of Flatback Sea Turtles (Natator
depressus) at Fog Bay, Northern Territory, Australia. Chelonian Conservation and Biology
4(3): 548-55

Limpus CJ. 2007. A biological review of Australian marine turtle species. 5. Flatback turtle
Natator depressus (Garman). The State of Queensland. Environmental Protection Agency.
ISBN 978-0-9803613-1-5

Loop KA, Miller JD, Limpus CJ. 1995. Nesting by the hawksbill turtle (Eretmochelys
imbricata) on Milman Island, Great Barrier Reef, Australia. Wildlife Research 22(2): 241-
252.

Limpus CJ. 2009. A biological review of Australian marine turtle species. 3. Hawksbill Turtle,
Eretmochelys imbricata (Linnaeus). The State of Queensland. Environmental Protection

Agency. ISBN 978-0-9803613-1-5

22



87. Booth DT, Freeman C. 2006. Sand and nest temperatures and an estimate of hatchling sex
ratio from the Heron Island green turtle (Chelonia mydas) rookery, Southern Great Barrier
Reef. Coral Reefs 25(4): 629-633.

88. Booth DT, Astill K. 2001. Temperature variation within and between nests of the green sea
turtle, Chelonia mydas (Chelonia: Cheloniidae) on Heron Island, Grea tBarrier Reef.
Australian Journal of Zoology 49(1): 71-84.

89. Department of Environment and Heritage Protection. Green turtle. Queensland Government.
URL https://www.ehp.qld.gov.au/wildlife/animals-az/green_turtle.html

90. Limpus CJ. 2008. A biological review of Australian marine turtle species. 2. Green turtle
Chelonia mydas (Linnaeus). The State of Queensland. Environmental Protection Agency.
ISBN 978-0-9803613-1-5.

91. DeGregorio B, Southwood Williard A. 2011. Incubation temperatures and metabolic heating
of relocated and in situ loggerhead sea turtle (Caretta caretta) nests at a northern

rookery. Chelonian Conservation and Biology 10(1): 54-61

23



