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Biology and Conservation of 

Sea Turtles

▪ Shell: modified ribcage 

▪ Oviparous: they lay eggs in a nest

▪ K-strategists

▪ Among the longest living reptiles
▪ often >50 yrs

▪ large terrestrial species >100 yrs.

▪ Cosmopolitan distribution
▪ in terrestrial, freshwater and marine habitats

Testudines

Turtles

Evolution of shell

▪ First fossil finding: Proganochelys quenstedti (Germany)

▪ lived before 204-206 Mya

▪ whole, massive shell

▪ spikes on tail and neck spine

▪ teeth in the upper jaw

Proganochelys quenstedti

▪ Turtles: related to Pareiasaurus

▪ Out side → in origin of shell

▪ Evolution of shell on land
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Odontochelys semitestacea

▪ Fossil finding of Odontochelys semitestacea (SW China)
▪ lived before ≈ 220 MYA (upper Triassic)
▪ 40 cm in length, inhabited shallow seas

▪ Missing link: early stage in shell evolution
▪ Osteology and DNA: related to Diapsids
▪ Inside → out evolution of shell

Fossorial animal: žival, ki živi pod zemljo (iz latinskega fossor ‘kopalec’), je tista, ki je prilagojena
kopanju in živi pretežno (vendar ne izključno) pod zemljo.
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Sea turtles: Reptiles

▪ Ectotherms: Activity and distribution dependant upon 
environmental temperature 

▪ Temperature dependant sex determination (TDS)

▪ Secondary aquatic – breath air

▪ Skin covered with scales and scutes (keratinous layer of epidermis)

Adaptations
to marine environment

▪ Shell: hydrodynamic shape, reduced 

▪ Front and hind legs  flippers

▪ Can’t contract/hide in the shell

▪ Salt glands (“turtle tears”)
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Systematic of sea turtles

Two living families:

1. fam. Dermochelyidae

▪ single species: leatherback turtle (Dermochelys coriacea)

▪ shell covered with dark skin, with 7 longitudinal ridges

▪ mosaic of small dermal bones

2.  fam. Cheloniidae

▪ 6 species

▪ shell covered  

with keratinous scutes

Dermochelys coriacea

fam. Cheloniidae

fam. Dermochelyidae

Sea Turtles

Diversity
Family / Species 

fam. Cheloniidae

Loggerhead turtle (Caretta caretta)

Green turtle (Chelonia mydas)

Hawksbill turtle (Eretmochelys imbricata)

Kemps ridley (Lepidochelys kempii)

Olive ridley (Lepidochelys olivacea)

Flatback turtle (Natator depressus)

fam. Dermochelyidae

Leatherback turtle (Dermochelys coriacea)
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Caretta caretta

Main nesting sites:
USA (Florida), Oman, Mediterranean, Cape  Verde Islands, 
Australia, Brazil

Chelonia mydas

Carapace
max: 140 cm

Main nesting sites:
Mexico, Costa Rica, Australia, Oman, Indonesia,  USA 
(Florida, Hawai) 

Eretmochelys imbricata

Carapace max: 114 cm

Main nesting sites:

Seychelles, Mexico, Indonesia, Australia
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Lepidochelys kempii

Carapace size: 65 cm

Nesting sites: Mexico

Lepidochelys olivacea

Carapace max: 79 cm

Main nesting sites:

India, Mexico, Nicaragua, Costa Rica, Sri Lanka 

Natator depressus

Carapace max: 97 cm

Nesting sites: Australia
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LAND

Life history patterns

▪ The neritic developmental pattern
▪ Natator depressus

▪ The oceanic developmental pattern
▪ Dermochelys coriacea

▪ Lepidochelys olivacea (E Pacific populations)

▪ The oceanic-neritic developmental pattern
▪ all other sea turtle species

Neritic developmental pattern 

Neritic 
habitats

Oceanic 
habitats

Reproductive habitats
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Oceanic developmental pattern 

Neritic 
habitats

Oceanic 
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Oceanic-neritic developmental pattern 
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(Carr 1987. Conserv. Biol.)



10

GULF OF 
MEXICO

AZORES

MADEIRA

CANARY 
ISLANDS

CAPE VERDE 

Sargasso 

Sea

Trans-Atlantic developmental migrations
(Carr 1987. Conserv. Biol.)

Pelagic developmental 
phase: 

6.5 – 11.5 god.
(Bjorndal et al.  2000) 

Neritic developmental phase: 
16 – 23 yrs.
(Bjorndal et al . 2001, Braun-McNeill  et al. 2008) 

Loggerhead turtle

Ecological 
plasticity…

Proceedings, 25th Symposium on Sea Turtle
Biology and Conservation                                                                                         NOAA Tech. Memo. NMFS-582

Loggerhead turtle

Relaxed life history model

Epipelagic habitats

Neritic habitats

A
ge

Population

adults

epipelagic
phase

oportunistic
phase

juveniles

Proceedings, 25th Symposium on Sea Turtle
Biology and Conservation                                                                                         NOAA Tech. Memo. NMFS-582
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Readings

Bolten A.B. 2003.  Chapter 9: Variation 
in sea turtle life history patterns: Neritic 
vs. oceanic developmental stages. In: 
Lutz P.L., Musick J. A., Wyneken J. (Eds) 
The Biology of Sea Turtles, Vol. 2. CRC 
Press, Boca Raton.

Evaluating species status…

▪ Status: evaluation of populations relative to some standard/goal
▪ the size or general health of a population relative to some 

management standard

▪ Typically related either to harvest or to conservation objectives
▪ harvest objectives: population size/level that would support 

sustainable yield/catch

▪ conservation objectives: ranging from preventing the extinction of 
species to returning populations to their “natural” /carrying capacity 
level

Conservation Status Metrics, e.g.

▪ Population trend: the rate at which a population grows or declines 
over some time period

▪ Probability of extinction (within some time period): for small or 
rapidly declining populations

https://www.iucnredlist.org/
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Quantification of Conservation Status

Endangered (EN)

Vulnerable (VU)

Extinct in the Wild (EW)

Extinct (EX)

Near Threatened (NT)

Critically Endangered (CR)

Least Concern (LC)

IUCN Categories

https://www.iucn-mtsg.org/
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Sea Turtles

Global Conservation Status

Family / Species IUCN status Assesment yr.

fam. Cheloniidae

Loggerhead turtle (Caretta caretta) VU A2b 2017

Green turtle (Chelonia mydas) LC A2bd 2024

Hawksbill turtle (Eretmochelys imbricata) CR A2bd 2008

Kemps ridley (Lepidochelys kempii) CR A2bd 2019

Olive ridley (Lepidochelys olivacea) VU A2bd 2008

Flatback turtle (Natator depressus) DD 1996

fam. Dermochelyidae

Leatherback turtle (Dermochelys coriacea) VU A2bd 2013

Criterion A2bd

A. Reduction in population size: 

▪ 2. An observed, estimated, inferred or 
suspected population size reduction over 
the last 10 years or three generations, 
whichever is the longer, where the reduction 
or its causes may not have ceased OR may 
not be understood OR may not be reversible, 
based on (a) – (e).

CR: ≥80%      EN: ≥50% VU: ≥30%

(a)  direct observation
(b)  an index of abundance appropriate to the taxon
(c)  a decline in area of occupancy, extent of occurrence and/or quality of habitat
(d)  actual or potential levels of exploitation
(e) the effects of introduced taxa, hybridization, pathogens, pollutants, competitors   

or parasites

Conservation Status of Sea Turtles

▪ Listing against Criterion A:  change in population size (no.of
mature individuals) over the 3-generation period

▪ Index of abundance: nest counts

▪ Index beaches – conditions:
▪ Time series of nesting data (> 10 yrs of data)
▪ Constant research effort over time/space
▪ Constant methodology

▪ Trend of individual populations weighted against its population size
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Population in the E Pacific:

1980:  4600 nesting females

2009:  900 nesting females

Sustainable bycatch
(1% antropogenic mortality/yr):

35 adult females/ yr

IUCN RedList Category in 2000: CR

Playa Grande, 
Costa Rica

Bycatch estimate in Pacific in 2000:  

20.000 – 40.000/yr (!)

IUCN RedList Category in 2000: CR
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Drift gillnet ban from 
August 15 - November 15

452,469 km2

108,558 km2

Population size
(adult females, 2000-2007)

Atlantic
N=27,500

Indian Ocean
N=3,420

E. Pacific
N=910

W Pacific
N=4,000

Source:   Spotila 2004

stable – 24% increase 
per year

( = 1.00-1.24)

TEWG 2007

18%  decline per 
year

( = 0.82)

Spotila et al. 2000

Conservation status

Shifting Conservation Targets…

▪ IUCN Red List Assessments: going regional…..

▪ IUCN 2003: Regional Guidelines

REGIONAL
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VU A2bd

SW Atlantic 
▪ N = 27 nesting females
▪ all nesting effort in Brazil 
▪ +4.8%/year (1986-2016)
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Green Sea Turtle (Chelonia mydas)

Regional Managemen Units (RMUs)                 
Wallace et al. 2010. PlosONE 5(12)

Loggerhead sea turtle (Caretta caretta)

Regional Managemen Units (RMUs)                  
Wallace et al. 2010. PlosONE 5(12)
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Green turtles
Tortuguero,
Costa Rica

Loggerheads
Oman
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French Guiana
Atlantic

Costa Rica,
Pacific coast 

St Croix, Caribbean
US Virgin Islands 

Indonesia
western Pacific 

Costa Rica
Caribbean

Suriname
Atlantic

Literature

Mandatory:


