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Testudines

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

. 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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An ancestral turtle from the Late Triassic of
southwestern China

Chun L', Xiao-Chun W', Olivier Rieppel’, Li-Ting Wang' & Li-Jun Zhso®

Odontochelys semitestacea  —

Vil 456127 Nevembes 200814010,

An ancestral turtle from the Late Triassic of
southwestern China

Chun L', Xiao-Chun W', Olivier Rieppel’, Li-Ting Wang" & Li-Jun Zhao®

- Fossil finding of Odontochelys semitestacea (SW Chii
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
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Tastudines

Testudinata
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Fossorial Origin of the Turtle Shell
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Fossorial animal: zival, ki Zivi pod zemljo (iz latinskega fossor ‘kopalec’), je tista, ki je prilagojena
kopanju in Zivi preteno (vendar ne izklju¢no) pod zemljo.
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Mictoanatommy of the stam-turtko Poppacheys resinoe
indicates a predominantly fossorslmocle of Kfe
charifies aarly $1eps in the evolution of the shell
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<— Tetrapoda

Batrachomorpha Reptilomorpha

Tetrapoda

Sea turtles: Reptiles

= Ectotherms: Activity and distribution dependant upon
environmental temperature
= Temperature dependant sex determination (TDS)

= Secondary aquatic - breath air

«Antarktika

Avstralia
-

= 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”)




| 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

[\S}

. fam. Cheloniidae

= 6 species

= shell covered

with keratinous scutes

Dermochelys coriacen
.L‘.\& 2N x

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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Nesting
colonies

Leatherback sea turtle
(Dermochelys coriacea)

Eckert 2002, MEPS 230:




Caretta caretta

Caretta caretta nesting Main nesting sites:
st hss ko abundance and record s with the last 10 years || USA (Florida), Oman, Mediterranean, Cape Verde Islands,
site 1 either unquantified or record okder is than year 2000 Australia, Brazil

Chelonia mydas

Carapace
max: 140 cm

Chelonia mydas nesting Main nesting sites:
site his known abundance and record & withe the last 10 years B8 Mexico, Costa Rica, Australia, Oman, Indonesia, USA
site is sther unquantified or record older is than year 2000 (Florida, Hawai)

Eretmochelys imbricata

arapace ma

Eretmochelys imbricata nesting
site has known abundance and record i within the last 10 years.
siteis sther unquantified or record older is than year 2000 Seychelles, Mexico, Indonesia, Australia

Main nesting sites:




Lepidochelys kempii

Carapace size: 65 cm

Laphtoshutys alvoed g Main nesting sites:
40 N Ko sndance an rocord s witi i st 10 years
Sta s o i o record ok s P year 2000 India, Mexico, Nicaragua, Costa Rica, Sri Lanka

Natator depressus

Carapace max: 97 cm

Natator depressus nesting

ke R known abundance and record s wiin the ast 10 years.

Se is eiber unquantifed or record clder & ihan year 2000 Nesting sites: Australia




9 Variation in Sea Turtle
Life History Patterns: LAND
Neritic vs. Oceanic
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FIGURE 9.2 Life history diagram of the Atlantic loggerhead sea turtle

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

[

Reproductive habitats




Oceanic developmental pattern

Oceanic !
habitats A
Reproductive habitats ! E

Oceanic-neritic developmental pattern

Oceanic
habitats
. II %

i

Reproductive habitats

Neritic
habitats

Trans-Atlantic developmental migrations

(Carr 1987. Conserv. Biol.)




Trans-Atlantic developmental migrations

(Carr 1987. Conserv. Biol.)

Loggerhead turtle

Ecological
plasticity...

FLEDING ECOLOGY OF “PLLAGIC LOGGERNEAD SEA TURTLES, CARETTA CARETTA,
IN THE NORTHERN ADRIATIC SEA. ANEARLY ONTOGENETIC HABITAT

Complexity and variation
in loggerhead sea turtle
life history

Loggerhead turtle
Relaxed life history model

‘ . . Population
FLEDING ECOLOGY OF “TELAGIC: LOGGERIEAD SE TURTLES, CARETTA CORETTL . X
N THE NORTHERN ADRIATIC SEA. PR }enlpelaglc
phase
o 9

R (7
Complexity and variation
in loggerhead sea turtle "
life history < uﬁununisti:

phase
Vg D
(L

I cpivelagic habitats

[ neritic havitats
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| Readings

The
BIOLOGY
of SEA
TURTLES
1l

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

|Eva1uating species status...

= Status: evaluation of populations relative to some standard/goal
= the size or general health of a population relative to some
management standard
. Typlcally 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

More than 49,500 species

are threatened with extinction
That is 28% of all asses:

11



Quantification of Conservation Status

Criteria
(conservation metrics)

A Population reduction

B

Restricted distribution
decline or fluctuation

IUCN Categories

Extinct (EX)

Extinct in the Wild (EW)

Critically Endangered (CR)

small population size
and decline

Very small or restricted
Quantitaive analysis

QUANTITATIVE
TRESHOLDS

C

D
E

The global authority on
marine turties.

nvision marine turtles fulfilling
ecological roles on a healthy
ot where all peoples value and

Hawksbill Turtle

[,

Marine Neritic,
Marine Oceanic,
Marine Intertidal

English

Critically Endangered A2bd
30 June 2008

2008

Endangered (EN)

Vulnerable (VU)

Near Threatened (NT)

Least Concern (LC)

I

:/ /Www.iucn-mtsg.or;

Fe

o/
g/
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Sea Turtles o
Global Conservation Status

Family / Sp IUCN status

fam. Cheloniidae

Loggerhead turtle (Caretta caretta) VU A2b 1 2017
Green turtle (Chelonia mydas) LcAZbd | 2024
Hawksbill turtle (Eretmochelys imbricata) CR A2bd 2008
Kemps ridley (Lepidochelys kempii) CR A2bd 2019
Olive ridley (Lepidochelys olivacea) VuAZbd ) 2008
Flatback turtle (Natator depressus) DD 1996

fam. Dermochelyidae

Leatherback turtle (Dermochelys coriacea) VU A2bd l 2013

oa
%

5

| Criterion A2bd

P . . &%
A. Reduction in population size: oL
. 2.An observed, estimated, inferred or Chimem T eomes D

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:280% EN:250% VU:230%

(a) direct observation

(b) an index of abundance appropriate to the taxon

(c) adecline 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

e :
= Index beaches - conditions: = s
- Time series of nesting data (> 10 yrs of data)
- Constant research effort over time/space
- Constant methodology

VeniIg

- Trend of individual"popﬁlﬂ::{tir_)ns weighted against its population size

13
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Pacific leatherback turtles face extinction

Playa Grande,
Costa Rica

4600 nesting females
00 nesting females

Sustainable bycatch
(1% antropogenic mortality/yr):

~35 adult females/ yr

Ecolagy Leters, (2004) 7: 221231 ol 10,1111, 1461.0248,.2004.00573 %

REPORT

Quantifying the effects of fisheries on threatened
species: the impact of pelagic longlines on
loggerhead and leatherback sea turtles

Rebecca L Lewison @ Sloan A, Freeman, Larry B, Crowder

Bycatch estimate in Pacific in 2000:

14
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Critical Habitat Designation For Leatherback Sea Turtles Along
the U.S. West Coast

Final Rule:

A e
*
o
.10&,553 km? CALIFDRNIA REPUBLIC
I —
b 7
452,469 km?
{==+ e ! Drift gillnet ban from

August 15 - November 15

Population size
(adult females, 2000-2007)

Atlantic = ! .
eg e T = \ W Pacific
N=27,500 ¥ "
‘_ t h @ /% N=4,000
E. Pacific rFY ‘ .
N=910 stable — 24% increase \j, ' )
per year ) Indian Ocean ~T
(A=1.00-1.24) ® N=3,420

Source: Spotila 2004

TEWG 2007

Conservation status
Shifting Conservation Targets...

IUCN Red List Assessments: going regional.....
= IUCN 2003: Regional Guidelines

-
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OPEN B ACCESS Freely available online “ PLos one

December 2010 | Volume 5 | bsue 12 | 215465
Regional Management Units for Marine Turtles: A Novel

Framework for Prioritizing Conservation and Research

across Multiple Scales

ey P, a2, i ) MBS, gt J e, s M. P, Al B
ey ainisssnl, . s A G130,

Table 1. Summary of number of nesting sites, genetic stacks, and RMUs identified for all marine turtle species.

o, RMUS

spacies . nesting sites . IMDNA stacks o, ADNA stocks. (. putative RMUS)
Carena caverra 628 5 8 wm

Chelonia myvdas 5 Y il 1

Demaxtielys coriocea 052 ] 5 7

Ereimochelys imbricata 1337 i 2 1n

Lepidochlys kempil o 1 * 1

Lepidochelys oiivacen 428 5 2 B

Wotguar depressus %7 4 ) 2

TaTAL 4293 & i) 58 (3

WD: o data, Putative AU wee deseiibied for regions with available nesting data bt 1 associaed data om genatics o distrbatons, (
danores that although nesting sites have Fat bean sampled for genanics, all L kemps indlvidusls are presumad 1 balong 10 s3me stock and 3 5ingle RMUL)
oit10. 137 journal pone 0115465 1001

D S — PSS

natune reviews bodieeraily hittps:fidoi org 101038/543358-024-00011 -y

Review article kb 27 January 2025

Status, trends and conservation
of global sea turtle populations

Graema C. Hays®' Jacaues.Olivier Lalod’ & Jeffrey A Saminoff@  Trends i leatherback populations

Leatherback
Listed by IUCN as Vulnerable in 2013 o° ‘ A

—_—
pore " g
E QU

U

s

W Increasing A UCN-assessed RMUS
. Decreasing @ Individual time serles
M Data Deficient
SW Atlantic

= N =27 nesting females
= all nesting effort in Brazil
= +4.8%/year (1986-2016)

Reglonal management units

u
2 23 24 2% %6 7 B
E CE DD CE OO CE CE
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Green Sea Turtle (Chelonia mydas)

Regional Managemen Units (RMUs)

Wallace et al. 2010. PlosONE 5(12)

9%

109 Receimber 2024
Global

Ovariay tetwonn four chacant RS n e Corel Tiangle
I ot Soum Conva D

nature reviews biodivers y https: fldoi.org 101009 /£44350-024-00011-y

Review artcle i Shackbo e 27 January 2025

Status, trends and conservation
of global sea turtle populations

Regional management units

Green Green
Listed by IUCN as Endangered in 2004; _

4 -
downisting to Least Concern expected in 2025 e of e &

e S
. \ Y™ %~ W Increasing
Sk o 774 B W Decressing
3 ‘g'( i‘?‘ g

; 5;\ ;%Lf,é

RS
_ -
e ‘)@
{

{./ = Regional management units
L ] |

Loggerhead sea turtle (Caretta caretta)

Regional Managemen Units (RMUs)

Wallace et al. 2010. PlosONE 5(12)

[ree——

23 August 2015
ENE e — i, ST, ‘S00PE OF asSESSVENT
= = = = = = = s Glabal

l- Atiantic. Southwest [ indian, Southwest  * denotes putative RMU
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nature reviews biodiversy https: fldoi.org 101009 /£44350-024-00011-y

Review artcle i Shackbo e 27 January 2025

Status, trends and conservation
of global sea turtle populations

Regional management units

Loggerhead Loggerhead
Number of RMUs 5

T R FE M Increasing
e M Decreasing
-

Regional management units

| | EEE
1234567 58810
LC LC E LC CE NT CE NT LC CE
SCIENCE ADVANCES | RESEARCH ARTICLE Mazaris et at. Sci. Adv. 2017;3:21600730 20 Septembar 2017

MARINE CONSERVATION

Global sea turtle conservation successes

Amtomios 0. Mazarls," Gail Schofield,’” Chryseula Ghasinow’
Vi Alrpanidon.” Grasens €, Haps

Fig. 2. Trends in the nesting abundance of ses turties Integrated within RMUS, Pl symbols 1elect species, colars et upmand (green) or downmard (el
rerch, and symc size represents mean rowth rate. CC, C caretta Goggeshesc turthes M, . mycos v turief; DC. 0 conacea thertiack sea trte E £ mbricata
hawhsbil turll LK . ey {Keemys eyt LO, . abeaces clhe rce'; NO, M. depvesws (atock e

natune reviews bodieeraily hittps:fidoi org 101038/543358-024-00011 -y

27 January 2025

Reviewartice o e

Status, trends and conservation
of global sea turtle populations
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Regional management units of all species Time series of all species
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3
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A pulse check for trends in sea
turtle numbers across the globe

e . Haps, " Gail Schofeld,” Maria Papazekou,’ Anastasia Chatzimentor, Stelios Katsanevaks,

d Antonios D, Mazses
French Guiana
Atlantic

= 18000

Costa Rica,
Pacific coast

,
Annual nests
Annual nests

. & 3
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£ 20 < 5w
o °
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@ ]
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Marine Turtle Red List Assessments.
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| Literature
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Status, trends and conservation

Mandatory: A
of global sea turtle populations

L e e p—_

Marine turile regional management units 2.0:
an updated framework for conservation and
research of wide-ranging megafauna species
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