Caretta caretta : EASTERN AUSTRALIA
TEMPERATURE AND INCUBATION SUCCESS

INCUBATION SUCCESS (%)
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SUCCESSFUL INCUBATION BETWEEN 25-32°C

Caretta caretta : EASTERN AUSTRALIA
TEMPERATURE AND INCUBATION PERIOD
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INCUBATION PERIOD RANGE : ~7-13 WEEKS
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Caretta carelta : EASTERN AUSTRALIA
TEMPERATURE DEPENDENT SEX DETERMINATION

SEX RATIO (proportion males)
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CONSTANT INCUBATION TEMPERATURE (C)
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COOL ™ MALES WARM N FEMALES
PIVOTAL TEMPERATURE = 28.6°C

Caretta caretta : HATCHLING SEX RATIO
MON REPOS & HERON ISLAND : 1981-1982 BREEDING SEASON
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FACT: 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

Sex ratio (% males)

Lepidochelys olivacea: ORISSA, INDIA
TEMPERATURE DEPENDENT SEX DETERMINATION

Natator depressus: MON REPOS; AUSTRALIA
TEMPERATURE DEPENDENT SEX DETERMINATION
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FACT:
MARINE TURTLE SEX DETERMINED BY NEST TEMPERATURE
= WARMER NESTS PRODUCE MORE FEMALES!

PIVOTAL TEMPERATURE NOT CONSTANT:
VARIES BETWEEN GENETIC STOCKS

Chelonia mydas, Nth & Sth GBR
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AN EXAMPLE FROM AUSTRALIA: Caretta caretta

MON REPOS BEACH: 41 YEARS OF MONITORING SAND TEMPERATURES




MON REPOS: Caretta caretta
1969-1970 BREEDING SEASON

LETHAL RANGE

—gdepressa Nestings

«——depressa Hatchings —

caretta Nestings ———————
caretta  Hatchings ———

T —— — —
) I reb T M T |
1960l1976 an e lar Apr May
Fic. 3.—The breeding season for loggerheads (Caretta caretta) and flat-
hacks ( Chelonia depressa) at Mon Repos. The mean sand temperature mea-
ured at 50 em below the surface is shown for the breeding season. Days on
vhich there was more than 50 points of rain are checked,
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from Limpus, 1971

MON REPOS: Caretta caretta
2001-2002 BREEDING SEASON

Source File: Bin_MR01_pegl5_1yr-Feb_T2375.000
Source Device: Minilog-T-2375

Study Description: 2375 mr2001 peg15 sand temp
Minilog Initialized: 2001-02-22 18:00:00

Study Start Time: 2001-02-22 18:00:00

Study Stop Time: 2002-03-05 08:00:00

Sample Interval: 02:00:00

Temperature (°C) Mean: 26.41 Min: 19.85 Max: 33.25
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MON REPOS: Caretta caretta

2003-2004 BREEDING SEASON
Source File: Bin_MRO3_pegl5_lyr-Nov_T8546.004
Source Device: Minilog-T-8546
Study Description: MonRepos15_sand_temp
Minilog Initialized: 2003-11-06 00:00:01
Study Start Time: 2003-11-06 00:00:01
Study Stop Time: 2004-10-24 15:00:01
Sample Interval: 00:30:00
Temperature (°C) Mean: 28.27 Min: 20.63 Max: 36.46
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MON REPOS: Caretta caretta
2005-2006 BREEDING SEASON
Source File: Bin_MROS_pegl5_1yr-Oct_T8546.003
Source Device: Minilog-T-8546
Study Description: MonRepos15_sand_temp
Minilog Initialized: 2005-10-22 18:00:00

Study Start Time: 2005-10-22 18:00:00 S
Study Stop Time: 2006-10-30 11:30:00 ,‘0$
Sample Interval: 00:30:00 eh
Temnperature (°C) Mean: 29.13 Min: 20.42 Max: 37.25 c,\)
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BEACHES WITH GOOD INCUBATION SUCCESS 40 YR AGO
NOW WITH DECREASED INCUBATION SUCCESS

Natator depressus: MON REPOS
TEMPERATURE DEPENDENT SEX DETERMINATICN
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INCREASING SAND TEMPERATURES WILL FEMINISE TURTLE POPULATIONS

MON REPOS: Caretta caretta
2010-2011 BREEDING SEASON

Source File: Minilog-11-T_350152_20111105_1.vld
Source Device: Minilog-II-T-350152
Study Description: FMonRepos Peg 15 dune sand

Minilog Initialized: 2010-11-07 08:52:24 W
Study Start Time: 2010-11-07 p,?.vo
Study g Time: 2011-11 05?‘
Sampfe-interval:00:90 80 - 0\\~\ “15
Temperature (°C) Mean: 24,59 Min: 18.02 Max: 31.46 66 \j@
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WHILE TREND FOR INCREASING SAND TEMPERATURES OVER LAST 41 YEARS,
LAST 2 YEARS HAVE SEEN THE COOLEST SANDS RECORDED IN 41 YEARS.




WE STILL HAVE MUCH TO LEARN.

HYPOTHESIS:
MARINE TURTLES WILL RESPOND TO CLIMATE CHANGE

* CHANGE DISTRIBUTION OF ROOKERIES & MIGRATORY ROUTES
* SHIFT NESTING TO COOLER MONTHS

G AR
BUT THE RESPONSE MAY BE SLOW
ACROSS GENERATIONS (100s OF YEARS)
OR
OCCURRING NOW WITH EACH NEW ADULT
' AS SHE CHOOSES HER 15T NESTING BEACH
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WITH SEA LEVEL RISE:

ON NESTING BEACHES
WITH ELEVATED DUNES,
TURTLES WILL CRAWL
HIGHER TO LAY
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