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NEST TEMPERATURE

DETERMINES:

1. HATCHING SUCCESS

2. INCUBATION PERIOD

3. HATCHLING SEX RATIO

BIOLOGICAL BACKGROUND 

TO GLOBAL WARMING IMPACTS 

ON TURTLE EGG INCUBATION

Caretta caretta : EASTERN AUSTRALIA

TEMPERATURE AND INCUBATION SUCCESS

Limpus, Reed & Miller (1985)
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LETHAL LIMIT

SUCCESSFUL INCUBATION BETWEEN 25-32oC

Caretta caretta : EASTERN AUSTRALIA

TEMPERATURE AND INCUBATION PERIOD

Limpus, Reed & Miller (1985)
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INCUBATION PERIOD RANGE : ~7-13 WEEKS

TO OBTAIN SEX :

HATCHLINGS KILLED,

GONADS REMOVED TO HISTOLOGY

HATCHLING OVARY

GERM CELLS IN CORTEX
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HATCHLING TESTIS

GERM CELLS IN MEDULLA
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Caretta caretta : EASTERN AUSTRALIA

TEMPERATURE DEPENDENT SEX DETERMINATION

Limpus, Reed & Miller (1985)
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COOL ���� MALES                 WARM ���� FEMALES 

PIVOTAL TEMPERATURE = 28.6oC

MAINLAND

BROWN (WARM) SAND BEACHES

MOSTLY FEMALE HATCHLINGS

BARRIER REEF ISLANDS

WHITE (COOL) SAND BEACHES

MOSTLY MALE HATCHLINGS

SAND COLOUR
• DETERMINES SAND TEMPERATURE 

• MODIFIES HATCHLING SEX RATIO  

Caretta caretta : HATCHLING SEX RATIO

MON REPOS & HERON ISLAND : 1981-1982 BREEDING SEASON

LIMPUS, REED AND MILLER, 1983
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Lepidochelys olivacea: ORISSA, INDIA

TEMPERATURE DEPENDENT SEX DETERMINATION

Mohanty-Hejmadi et al. 1985
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Eretmochelys imbricata: MILMAN IS. AUSTRALIA

TEMPERATURE DEPENDENT SEX DETERMINATION

TEMPERATURE OF NESTS

DETERMINES

HATCHLING SEX RATIO

APPLIES TO ALL MARINE TURTLES

BUT

MAY VARY BETWEEN SPECIES

FACT:

Natator depressus: MON REPOS; AUSTRALIA

TEMPERATURE DEPENDENT SEX DETERMINATION
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MARINE TURTLE SEX DETERMINED BY NEST TEMPERATURE 

= WARMER NESTS PRODUCE MORE FEMALES!

FACT:

PIVOTAL TEMPERATURE NOT CONSTANT: 

VARIES BETWEEN GENETIC STOCKS

AN EXAMPLE FROM AUSTRALIA: Caretta caretta

MON REPOS BEACH: 41 YEARS OF MONITORING SAND TEMPERATURES
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24oC LETHAL RANGE

PIVOTAL TEMPERATURE
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>GOOD INCUBATION

SAND TEMPERATURE

AT 50cm DEPTH

MON REPOS: Caretta caretta
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MON REPOS: Caretta caretta
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MON REPOS: Caretta caretta
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MON REPOS: Caretta caretta

2005-2006 BREEDING SEASON
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BEACHES WITH GOOD INCUBATION SUCCESS 40 YR AGO

NOW WITH DECREASED INCUBATION SUCCESS 
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Natator depressus: MON REPOS

TEMPERATURE DEPENDENT SEX DETERMINATION
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INCREASING SAND TEMPERATURES WILL FEMINISE TURTLE POPULATIONS 
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PIVOTAL TEMPERATURE
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BREEDING SEASON

<
>GOOD INCUBATION

SAND TEMPERATURE

AT 50cm DEPTH

MON REPOS: Caretta caretta

2010-2011 BREEDING SEASON

24oC LETHAL RANGE

WHILE TREND FOR INCREASING SAND TEMPERATURES OVER LAST 41 YEARS,

LAST 2 YEARS HAVE SEEN THE COOLEST SANDS RECORDED IN 41 YEARS.
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•WINTER IS COOLER THAN SUMMER 

HYPOTHESIS:

MARINE TURTLES WILL RESPOND TO CLIMATE CHANGE

• CHANGE DISTRIBUTION OF ROOKERIES & MIGRATORY ROUTES

• SHIFT NESTING TO COOLER MONTHS

BUT THE RESPONSE MAY BE SLOW

ACROSS GENERATIONS (100s OF YEARS)

OR

OCCURRING NOW WITH EACH NEW ADULT

AS SHE CHOOSES HER 1ST NESTING BEACH

•WHITE SAND BEACHES ARE COOLER THAN DARK SAND BEACHES

• TEMPERATE BEACHES ARE COOLER THAN TROPICAL BEACHES

WE STILL HAVE MUCH TO LEARN.

WHAT ARE THE TEMPERATURE OPTIONS FOR NESTING TURTLES?

ON LOW CORAL ISLANDS,

HIGH RISK OF EROSION 

& EVENTUAL ISLAND LOSS

HIGH RISK:

• PACIFIC ISLAND NATIONS

• CARIBBEAN

• GREAT BARRIER REEF

• MALDIVES

WITH SEA LEVEL RISE:

ON NESTING BEACHES 

WITH ELEVATED DUNES, 

TURTLES WILL CRAWL 

HIGHER TO LAY

BOUNTIFUL IS, QLD
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