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En Afrique du Nord
=Distribution: région frontaliere tuniso-algérienne

=Statut de conservation: a faible risque d extinction (1996); avant 1996:
Vulnérable ???
sAnnexe IlI, CITES

= Effectif: Tunisie = 800 (2000 effectif officiel)
Algérie = 500 (??7?)

Atelier de formation-cerf de Berbérie, Tlemcen, 26-27 Décembre 2016
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|_es menaces exercees sur les cerfs et leurs consequences

- Déforestation et

A 4

i - Translocation et introduction

S Populations
de petite taille
Variations et isolées
demographiques

A 4

I ST N - Consanguinité
Réduction de Ne| | Spirale - Diminution de la
. d’extinction | diversité génétique

Variations
environnementales

A

Réduction du potentiel adaptatif
et reproducteur
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1- Consanguinite et extinction

» Depression de la consanguinité: effets deléeteres de la consanguinite

sur la reproduction et la survie.

» Coef. de consanguinité: mesure de I’identité entre des alleles. Si > 0.8

: 80-95% de mortalité. ( O. H. Frankel et M. E. Soulé, 1981)
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1- Consanguinite et extinction

« Mortalité juvenile supérieure chez des individus consanguins. ( K. Ralls et al.,

1983)

* 90 % des individus consanguins ont des attributs plus pauvres / individus

normaux. ( P. Crnokrak etal., 1999 )
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2-Captivité et succes de la re-introduction

 Captivité => population de petite taille => consanguinité.
 Si ignorance des facteurs génétiques, echec de la re-introduction.
e Exemples: - poulets de I’llinois
( R. L. Westemeier et al., 1998)
- Koalas australiens

( B.A. Houlden et al.,1996 ; A.M. Seymour et al., 2001)
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Consequences

e Consanguinite + \ de la diversité genetique => / du risque d’extinction

 La consanguinitée est nefaste pour les animaux en captivite et les

animaux sauvages.

e Si les facteurs genetiques sont ignorés, une gestion correcte des

ressources sera inutile
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Conservation génétigue: étude des facteurs génétiques liés aux
risques d’extinction et gestion de ces facteurs.
1- Inventorier et identifier les especes menacees

2- Définir les unités de gestion

3- Conserver
4- GGerer

5- Connaitre et evaluer les ressources genetiques §

WSS arqueurs gentiaues

Atelier de formation-cerf de Berbérie, Tlemcen, 26-27 Décembre 2016



1- Polymorphisme chromosomique
*Nombre
*Forme (taille relative,position du centromere...) R T
*Bandes (quantité et distribution de chromatine)

2- Polymorphisme de I’ADNmt: région de controle (D-loop)
*Taux de mutation elevee

eTransmission maternelle
e Existence d’amorces universelles

3- Polymorphisme de I’ADN nucléaire: microsatellites

AGGTCTAGCACACACACACACACACACAGGTCTTGAT
AGGTCTAGCACACACACACACACACACACACAGGTCTTGAT

*Nombreux

*Bien réparties dans le génome

*Polymorphe, neutres

- Faciles a isoler

» Détection de leur polymorphisme de facon automatique

» Standardisation des résultats au niveau international Atelier de formation-cerf de Berbérie, Tlemcen, 26-27 Décembre 2016




Contexte: stratégie globale de conservation des ressources genétiques

Analyser :
o la diversité génétique
e la structure génétique
e la relation génétique
e les processus d’évolution
e les processus de migration

Optimiser les programmes de conservation
Integrer les facteurs genétiques dans les programmes de gestion

Atelier de formation-cerf de Berbérie, Tlemcen, 26-27 Décembre 2016



Résultats de I"etude genétique de la population de cerf de Berbérie (Tunisie)

1. Variabilité génétique et mise en évidence d un goulot d”étranglement dans la population
tunisienne

2. Differentiation entre les sous-populations en Tunisia?

3. Origine phylogéographic de C. e. corsicanus et C. e. barbarus

-

? Zachos et al, 2003 (7 microsatellites) **
" Hmwe et al, 2006 (12 microsatellites)
'. 4 T 1
- o “y

Colonisation naturelle?
Introduction humaine?

- - &
N

—

Hartl et al, 1995 (RFLH
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Meéthodologie

Echantillonnage non-invasive

ADN

Atelier de formation-cerf de Berbérie, Tlemcen, 26-27 Décembre 2016



Marqueur génétique I: mtDNA control region (680 bp)

Atelier de formation-cerf de Berbérie, Tlemcen, 26-27 Décembre 2016


http://www.clinsci.org/cs/107/0355/cs1070355f01.htm
http://www.clinsci.org/cs/107/0355/cs1070355f01.htm

|- Analyse du polymorphisme mitochondrials D-loop

Séquence : 680 pb pour 18 cerfs

Présence de deux haplotypes (16 transitions)

Diversité Haplotypique (DH) = 0.529

Diversité Nucléotidique () = 1.266%

Deux lignées maternelles tres éloignées

- Goulot d’etranglement

HD:> - Effet fondateur

Atelier de formation-cerf de Berbérie, Tlemcen, 26-27 Décembre 2016
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Locus

Ho Ha P( p=0.0038)

INRA 121
IDVGA 55
BMC1009
BM757
BL42
TGLAS3
BM203
Oar VH110
INRA1l
OarCP26
OarFCB304
BM888
MAF109

0.63 0.82
0.42 0.71 0.0874
0.68 0.76 0.1300
0.56 0.79 0.0049
0.47 0.80
0.28 0.66
0.21 0.74
0.53 0.73
0.47 0.77
0.47 0.87
0.12 0.92
0.61 0.83
0.47 0.80

O NPk, NOo B> orol s ol w o

Ho=0.46 Ha=0.78

Diversite allélique= 5.6

Atelier de formation-cerf de Berbérie, Tlemcen, 26-27 Décembre 2016
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Le test «bottleneck » est significatif (p=0.00018)

e goulot d’étranglement a affecté la diversité haplotypique

La variabilité genetigue (margueurs microsatellites) a été relativement

moins affectée

Populations

Sardaigne 0.48 0.66 0.872 0.473
Mesola 0.51 0.62 0 0

Atelier de formation-cerf de Berbérie, Tlemcen, 26-27 Décembre 2016



Les cerfs en Tunisie constituent une seule population homogene fragmentée en

petites unités sans subir de différenciation

Action des facteurs anthropiques, ecologiques et économiques
Fragmentation de I’habitat
Réduction de I’effectif efficace

Augmentation de la consanguinité

Effet évident d’un goulot d’étranglement

Faible variabilité génétique (pas tres faible?): migration des cerfs d’Algérie?

Avant 1996: cerf de berbérie était classé comme une sous-espece Vulnérable

A partir de 1996: Faible risque d’extinction: Low Risk/Near Threatened (1996)

Atelier de formation-cerf de Berbérie, Tlemcen, 26-27 Décembre 2016



Actions a court terme:

> Restaurer la diversité genetique
» Diminuer la consanguinité

v Génotyper tous les cerfs vivant en captivité et les marquer

v Avoir au moins deux pools génétiques de cerfs

v Instaurer un programme d’échanges entre les différents pools

Choix des cerfs

Nombre d’individus

Fréquence d’échanges

Atelier de formation-cerf de Berbérie, Tlemcen, 26-27 Décembre 2016



Analyser d’autres populations de cerf elaphe avec le méme type de

margueurs moléculaire (microsatellites)

Population algérienne: assurer la viabilité du cerf a une plus grande

échelle

Populations européennes: mieux comprendre la structuration de
I’ensemble des populations européennes et établir une carte de

répartition d’alleles microsatellites

Atelier de formation-cerf de Berbérie, Tlemcen, 26-27 Décembre 2016



L'analyse de viabilité des populations (AVP) est une
methode d'evaluation des risques pour
les frequemment utilisée en

. Elle est traditionnellement définie comme le
processus qui déetermine la probabilité qu'une population
s'éteigne dans un nombre d'années donne. Plus

recemment, I'AVP a été décrit comme une union de
I'ecologie et des statistiques qui rassemble les
caracteristiques des especes et la variabilité de
I'environnement afin de prévoir la santé de la population et
son risque d'extinction. Chaque AVP est specialement
congue pour une population cible ou une espece, et par
conséquent chaque AVP est unique. Le plus grand objectif
de cette méthode est de s'assurer qu'une population
donnée est viable sur le long terme .

Atelier de formation-cerf de Berbérie, Tlemcen, 26-27 Décembre 2016


https://fr.wikipedia.org/wiki/Esp%C3%A8ce
https://fr.wikipedia.org/wiki/Biologie_de_la_conservation
https://fr.wikipedia.org/wiki/Analyse_de_viabilit%C3%A9_des_populations#cite_note-Sanderson2006-1
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Special Options
Do not show graphs during iterations
Do not show messages during run
Do not include last population in metapopulation tally
Produce a file with the census forthe first \I\ terations
Produce a file of all living animals at the end of the first
Produce a file of all animals created in each of the first \I\ iterations
Produce a file with Gene Diversity by year and iteration
Produce files with the first \II GSvars by year and iteration
Produce files with the first \II P Svars by year and tteration
Delay 1st year mortality until all annual mortality is done {rather than in Breed)
Use "Harvest" to 2t to 0 [Svar:

iterations

Prioritize breeding based on |Svar: {u=e negative for dynamic)
Include extinct and extant runs in Genetic summary statistics
Include extinct and extant runs in GSvar and PSvar summary statistics

Sample EV from Beta distributions

Use undocumented options:




= Vortex 10 - Project name_ - C\Vortex10Projects\Mew Project\MNew Projectxml —

File  Sirmulation &
NS H @) Ao

Project Seftings | Simulation Input | Text Output | Project Report |

Scenmarios: Add Delete Reorder << == Cuwrrent: Basic - Test

Seermric-Settings——

Species Description

State Variables
Dispersal
Reproductive System
Reproductive Rates
Mortality Rates
Catastrophes

Mate Monopolization
Initial Population Size
Carrying Capacity
Harvest
Supplementation
Genetics

Copy input values from
| North -

[H’1is section v]
to subsequent populations

p | sT

Scenario Settings

Scenario name

Mumber of terations

Mumber of years timesteps)
Curation of each yearin days 360

[] Run as population-based model

-

100
m—

~ | Basic - Test

Section Motes

=) Am Ende: 1000

BExtinction definition () Onby 1 sex remaing
< critical size
MNumber of populations Reorder Populations (use with caution!) ]
Population P{:Lﬁnn 2
Mame Marth South

Order of events in a Vortex year

EV

Breed
Martality
Age
Disperse
Harvest
Supplement
rCalc
Kiruncation
|pdateVars
Census

Changing the sequence of events in the simulated year can
have complex implications for your model. | is recommended
that you become familiar with the standard Vortex model
before you try changing the sequence.



& Vortex 10 - Project name_ - C:\Wortex10Projects\Mew Project'Mew Project.uml - - —

File  Simulation elp

NEH @ Det. | pp | ST
Simulation Input |Taxt Output | Project H&pgrt|

Scenarios: Add Delete Reorder << == Current: Basic - Test ~ | Basic - Test

ScenarioSettings . Species Description

| Species Description
State Variables Indreeding depression
Dispersal - - ]
Reproductive System Lethal equivalents 522 mmp| levels of inbreeding depressmn (see page 23 ff.)
Reproductive Rates Percent due to recessive lethal alleles 50 low: 0-3 n pdf-Man ual v.10
Mortality Rates Default value of €.25for Lethal Equivalents is the combined :']r!e(fj']l 3203-8
fecundity and first vear survival reported by O'Grady et al. (2 | -
= depression strongly affect extinction sk in wild populations. g
Mate Monopolization 42-51). Mote that inbreeding can also affect later survival and other aspects of demography.

To model effects on other demographic rates, enter rates as functions of inbreeding.
Initial Population Size

Carrying Capaci .
vng Fapecty _ _ _ correlation of factors (see page 28 ff.)
Harvest EV comelation between reproduction and survival 0.5

— no correlation: 0
EV comelation among populations 0.5 total Correlation: 1

Genetics —

Supplementation

Copy input values from
| North -|

[this gection - ]
to subsequent populations




& Vortex 10 - Project name_ - C:\Wortex10Projects\Mew Project'Mew Project.xml

File  Simulation elp
NEH @ Det. | pp | 5T
Simulation Input |Taxt Output | Project H_epgrt|

Scenarios: Add Delete Reorder << == Current: Basic - Test ~ | Basic - Test

Scenario Settings State Variables
Global State Variables

Wanable | Label | Imitizlization fun\[:tinn| Transition function

Reproductive System
Reproductive Rates
Maortality Rates
Catastrophes

Mate Monopolization

Initial Population Size
Carrying Capacity

-

Population State Variables

Harvest Variable | Label [ Initialization funchén | Transition function

Supplementation
Genetics

Copy input values from
| North -|

[mis gection - ]
to subsequent populations Individual State Variables [ Add ][ Delete ] [ Add Outbreak Vars ][ Add Spatial Vars

Co
Variable | Label [ Initialization function  Birth function | Transition function




& Vortex 10 - Project name_ - C:\Wortex10Projects\Mew Project'Mew Project.xml -

File  Simulation

NEH @

Simaston ot | Tes O | Foec Repor
Scenarios: Add Delete Reorder << == Current: Basic - Test ~ | Basic - Test
Scenario Settings Dispersal Among Populations

Species Description

State Variables

Dizpersing classes
e Age range: Youngest 2 Oldest 10
Reproductive System
o L Dispersing sex(es): Males Females
Mortality Rates
Catastrophes % Survival of dispersers i

, " . , * to ,activate” dispersal if (and only if) K is reached (habitat saturation)
1o Digpersal modffier function {optional) * ”
Aate Moy oeation use the following formula: D*(N>=K).

Initial Population Size [] Dont allow dispersal into saturated populations

Carrying Capacity [ Use Dispersal to move a fixed number of individuals, rather than a percent

Harvest

Supplementation [_import Rate Matrx | | Apply mutipier of | 2.0

Genetics | Export Rate Matrix | | Fil matiocwith | 1.0
Copy input values from Enter percents of indjyi i at disperse between each pair of populations each year; Row = Source; Column = Recipient population
[North vJ/ Maorth South
[th' - G Morth 40 10

iz section
N South 33 &7

to subsequent populations \ —




% Vortex 10 - Project name_ - C:\Vortex10Projects\Mew Project\Mew Project.xml

-
File  Sirnulation elp
NE H Det. | p | ST
Simulation Input | Text Qutput | Project Report |
Scenarios: Add Delete Reorder << >> Current: Basic - Test - | Basic - Test
Scenario Settings REPmdUCffVE S_}'sfem Section Motes

Species Description

State Variabl _ _ _ _ i
e Variables ) Monogamous ) Hemaphroditic ) Long4erm monogamy ) Longtemn pobygyry
Dispersal {Mote that irs can be separsted under conditions entered in the Genetics input section )
| Reproductive System
Reproductive Rates Age of first offspring females 2 Maximum age of female reproduction
Mortality Rates Age of first offspring males 2 Maxdmum age of male reproduction
Catastroph
rophes Maximum lfespan 10
Mate Monopolization _ -
Initial Population Size oM number of broods peryear 1 maximale Anzahl der Wiirfe pro Jahr
Carrying Capacity Maximum number of progeny per broody 2 maximale Anzahl der Individuen in jedem Wurf
Harvest Sex ratio at bith —in % males 50
Supplementation p— —
Genetics North ‘6 th
Density dependent reproduction (%) ]
Copy input values from “% Breeding at low density, P(0) W g 50
[th ,] % Breeding at carrying capacity. © (\oe 25 25
Allee parameter, & 1 1
[this section v] 6“0
Stespness parameter, L 0 2 2
to subsequent populations

Copy




# Vortex 10 - Project name_ - C:\Wortex10Projects\Mew Project'Mew Project.xml

File  Simulation
NEH @

Scenarios: Add Delete Reorder <<«

Scenario Settings
Species Description
State Variables
Dispersal

Reproductive System

elp
Det.

Reproductive Rates |

Maortality Rates
Catastrophes

Mate Monopolization
Initial Population Size
Carrying Capacity
Harvest
Supplementation
Genetics

Copy input values from

| North

p | sT
Simulation Input |Taxt Output | Project H&pgrt|
== Current: Basic - Test + | Basic - Test
Reproductive Rates
Maorth -
% adult females breeding a0 a0
S0 in % breeding due to EV g ]

Marth

Distribution of broods per year {enter as percents; last row filled automatically)

uth

0 Broods
1 Broods

offspring per female per brood

i) Specify exact distribution (srter as per

[mis gection
to subsequent populations

Mean

Standard Dev

see Reproductive System:
maximum number of progeny per brood

Morth South

100




& Vortex 10 - Project name_ - C:\Wortex10Projects\Mew Project'Mew Project.xml

File
NS HI®

Simulation

elp

Scenarios: Add Delete Reorder <<«

Scenario Settings
Species Description
State Variables
Dispersal
Reproductive System
Reproductive Rates
Mortality Rates |
Catastrophes

Mate Monopolization

Initial Population Size
Carrying Capacity
Harvest
Supplementation
Genetics

Copy input values from
| North -|

Det.

Simulation Input |Taxt Output I Project Hepurt|

Mortality Rates

Maortality of females as %

== Current: Basic - Test

Basic - Test

Marth

South

Martality from age 0 to 1

50 in 0 to 1 mortality due to EV

Martality from age 1to 2

50 in 1 to 2 mortality due to EV

Annual mortality after age 2

S0 in mortality after age 2

10
10

10

10
10

10

Martality of males as %

Copy values from females

Marth

South

Martality from age 0 to 1

S0 in 0 to 1 mortality due to BV

Martality from age 1to 2

S50in 1 to 2 mortality due to EV

[mis gection - ]

Annual mortality after age 2

to subsequent populations

S0 in mortality after age 2

50
10
10
3
10
3

50
10
10
3
10
3

Copy




. Vortex 10 - Project name_ - Ch\Vortex10Projects\Mew ProjectiNew Projectxml

File  Simulation
NEH @

Simulation Input |Tand Output | Project Hepnrt|

Project Settings

Scenarios: Add Delete Reorder << == Current: Basic - Test ~ [ Basic - Test

Scenario Settings Catastrophes
o

Species Description Number of types of catastrophes

State Variables

Sel
Dispersal
Wirter -
Reproductive System
Reproductive Rates Catastrophe Label  Winter
Mortality Rates Frequency and extent of occumence
frequency
| Catastrophes
Mate Monopolization /‘Nm'_'ﬁmﬂ-\ 1: once every 100 years
Initial Population Size Local 5: once every 20 years
Carrying Capacity Frequency % 10 0 10: once every 10 years
e — 50: once every 2 years
: 100: every year
Supplementation Severty (propartion of namal values) y y

G Enﬂiﬁ —\
Narth South

Copy input values from Reproduction 0.3 03, 0O: total loss
| North - | N\ Survival 0.7 0.7 1: no effect
[this section v]
to subsequent populations The frequency and severity of catastrophes can be difficult to estimate. The review by Reed et al. (2003, The
frequency and severty of catastrophic die-offs in vertebrates. Animal Conservation &:103-114) indicates that
gevers die-offs (50% or greater decrease in population size) of vertebrate populations ocour at a frequency of

approvdmatehy 14% per generation.



& Vortex 10 - Project name_ - C:\Wortex10Projects\Mew Project'Mew Project.xml

File  Simulation
NAEH @
Simulation Input |Taxt Output | Project H_epgrt|

elp
Det. | p | ST

Scenarios: Add Delete Reorder << => Current: Basic - Test + | Basic - Test
Scenario Settings Mate Monopolization
Species Description
State Variables Degree of monopolization of breeding opportunities
Dispersal - r—
Reproductive System
Reproductive Rates ( % Males in breeding pool 70
Maortality Rates
Catastrophes [ Caleulate from % males siing offspring ] [ Calculate from # mates / successful sire ]
| Mate Monopolization

Initial Population Size

. . The percent of adult males in the pool of potential breeders can be entered directly, orvou can use the buttons
Carrying Capacity below the table to have Vortex calculate it for you from either the % of males that successfully sire offspring
(which will generalty be greater than the percent in the breeding pool, because some are unlucky) or from the

Harvest average number of females with which successful males are mated. Vortex makes these calculations based on
Supplementation the assumption that mating success by males is distibuted according to a Poisson distribution.
Genetics

Copy input values from
| North -|

[mis gection - ]
to subsequent populations




& Vortex 10 - Project name_ - C:\Wortex10Projects\Mew Project'Mew Project.xml

File  Simulation
NEH @

Scenarios: Add Delete

Scenario Settings
Species Description
State Variables
Dispersal
Reproductive System
Reproductive Rates
Maortality Rates
Catastrophes

Mate Monopolization

| Initial Population Size|

Carrying Capacity
Harvest

Supplementation
Genetics

Copy input values from
| North -|

[mis gection - ]
to subsequent populations

elp

Simulation Input |Taxt Output I Project Hepurt|

Reorder | << => Current: Basic - Test

Initial Population Size

Maote: Stable age distibution may not be meaningful f some demographic rates are functions of other parameters.

~ | Basic - Test

Alzo, intial population can be replaced by studbook population imported from a file.

To ine distribution:
i@ Use stable age distrbution ) Use specified age distibution (7 Erter proportional values for age distribution

/

< Initial Population Size

——

Female age distribution

Male age distribution

Marth South

Age 1 15 26
Age2 13 22
Ape 3 12 20
Aged 11 17
Ape 5 10 15
Ape b 9 13
Ape 7 9 11
Ape 3 a 10
Ape 3 7

Apge 10 6

Marth

South

Age 1

Ape 2

Ape 3

Age d

Ape 5

Ape 6

Ape 7

Ape 8

Ape 3

Age 10




& Vortex 10 - Project name_ - C:\Wortex10Projects\Mew Project'Mew Project.xml

File  Simulation

elp

NEH @ Det. | pp | 5T
Simulation Input |Taxt Output | Project H_epgrt|

Scenarios: Add Delete Reorder << => Current: Basic - Test + | Basic - Test
Scenario Settings Carrying Capacity
Species Description
State Variables | i

. Carrying Capacity (K) 500 00
DISPE'FS-EI ........................................ ; Check that K > N
Reproductive System S0 in K due to BV so: Eﬂ
Reproductive Rates
Mortality Rates EVin K can be a tricky concept, because Kis usually defined as the population size that can be
Catastrophes sustained in the habitat aver the long term. You can use it to impose fluctuations in habitat quality or
P extent, but be careful not to doublecount EV that is affecting mortality.

Mate Monopolization

—

Marth

@uth

Initial Population Size
Carrying Capacity l/

Future change in K7

Owver how many years?

Supplementation

%% Annual increase or decrease

decrease is linear
calculate areal!

Genetics

Harvest \
Copy input values from

| North -|

[mis gection - ]

to subsequent populations

[] Implement K based on a limit on some population varable other than N

Population variable to be tested against K

[ During K truncation, remove only individuale meeting criteria:

[] Prioritize K truncation based on |Svar:

=N

{use negative for dynamic; 0 for none)

Caution:  you define K as a limit on something
atherthan M, that will have implications for any
functions which use K.

1

Caution: Priortized K truncation can be very slow,
especially if dynamic.



& Vortex 10 - Project name_ - C:\Wortex10Projects\Mew Project'Mew Project.xml

File  Simulation
NEH @

Scenarios: Add Delete

Scenario Settings
Species Description
State Variables
Dispersal
Reproductive System
Reproductive Rates
Maortality Rates
Catastrophes

Mate Monopolization
Initial Population Size
Carrying Capacity
Harvest |

Supplementation
Genetics

Copy input values from

| North -|

[mis gection - ]

to subsequent populations

elp

Simulation Input |Taxt Output I Project Hepurt|

Reorder | << => Current: Basic - Test

Harvest

[ Implement as Translocation?

Percent survival during Translocation

100

Basic - Test

pulation harvested?

S~—

___

First yvear of harvest 1 0
Last year of harvest 100 0
Interval between harvests 0
Cptional criteria for harvest 1
Winﬂividuﬂls 1 [ Specify the years and condr
MNumber of females of each to be harvested
— e
Harvestfromage 110 2 20 0
Harvest from after age 2 30 0
Mumber of males of each age to be harvested
Marth uth
Harvestfromage 110 2 10
Harvest from after age 2 20



& Vortex 10 - Project name_ - C\Wortex10Projects\Mew Project'Mew Project.xml

File  Simulation
NEH @
Simulation Input |Text Output | Project H_epurt|

Scenarios: Add Delete Reorder << => Current: Basic - Test + | Basic - Test
Scenario Settings Supplementation
ian? i |1
Species Description [] Implement as Translocation? if:
State Variables Percent survival during Translocation 100
] Optional critera f
Reproductive System
Reproductive Rates Population supplemented?
Mortality Rates First yvear of supplement 0
Last yvear of supplement 0

Catastrophes

o Interval between supplements 0
8 TI ptional criteria for supplements 1
Initial Population Size Speci

pecify
Carrying Capaci
rying Capacity MNumber of females of each age to be supplemented

Harvest — h

- , il
Sy N e LR | < Supplement from age 1to0 2 2
Genetics gupplement from after age 2 4

Copy input values from
| North -|

[mis gection - ]
to subsequent populations

Mumber of males of each age to be supplemented

Supplement from age 1to 2

Supplement from after age 2 4
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File  Simulation
NS H @
Simulation Input |Te:d Output | Project H&pgrt|

elp
Det. | p | ST

Scenarios: Add Delete Reorder | << == Current: Basic - Test = | Basic - Test
Scenario Settings Gene{fﬂs
Species Description Genetic Input
State Variables [] Read initial population|s) from studbook file:
Dispersal [] Append studbook to intial population, rather than replacing initial M
Reproductive System Number of neutral loci to be modeled 1

Reproductive Rates

Loci included in summary statistics: @ Locus 1on I loci only Al loci
Maortality Rates
Catastrophes Mumber of loci to be subject to mutation 0
Mate Monopolization ["| Read initial allele frequencies from file:

Initial Population Size

. . Genetic Management
Carrying Capacity Select a population to manage: [ Apply to All Populations
Harvest N
{Optional) Critera for Genetic Management of population
lementati
[] Breed to maintain the population at K
Genet D Pair accgrding to mean kinshipg zea d";"l'IEII'I'IiC ME list 'l;"' |se 3 static MK list
Copy input values from The following options can model ether management by humans, or natural breeding constraints:
[North v] [ Prevert matings with kinships {inbreeding) greater than 1
[this section T] Start population with all inbreeding and kinships st to: 0
to subsequent populations Madimum number of female mates {blank or O for no limit)
{Optional) Criteria for acceptable mates
Mumber of times to try to find a mate 10

{Optional) Criteria for separating a longterm pair

Genetic Output
[7] Produce afile in GenePop format at the end of each iteration

[ Produce a file of allele frequencies and probabiliies of persistence
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File Help
Bal=1" NIONy S Can Wk
| Project Settings | Simulation Input | Text Output | Project Report |

Simulation

Scenarios: Add Delete Reorder | << => Corrent: Basic - Test - | Basic - Test 0\\? OQ

|ScenarioSettings | Scenario Settings e '\rb?’ ot 5“\“1%

Species Description . Qag (6\06

State Variables ¥ Deterministic Rates (663 0\;(\0 EBE™
Dispersal - N a\\

Reproductive System Deteministic rates for cument values in scenario: Basic - Test

Reproductive Rates I<’

Mortality Rates N

Catastrophes m

RO 07874

Mate Monopolization Eernale Generation iime 526 5.10

Initial Population Size Mzle Generztion Time B2 510

Carrying Capacity Mean Generation Time

Harvest "
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File  Simulation

NS H| @[ A&|De

on Input | Text Output | Project Report |

Scenarios: Add Delete Reorder ==«

| Scenario Settings |
Species Description
State Variables

Dispersal
Reproductive System
Reproductive Rates
Mortality Rates
Catastrophes

Mate Monopolization
Initial Population Size
Carrying Capacity
Harvest
Supplementation
Genetics

Copy input values from
| North -|

[mis gection - ]
to subsequent populations

Help

p|sT

Scenario Sefttings

Scenario name

MNumber of terations 100
Mumber of vears {timesteps) 100
Duration of each yearin days 365

[T Run as population-based model

Extinction definition

@ Total M < critical size 50

== Current: Basic - Test

Basic - Test

) Only 1 sex remains

~ [ Basic - Test

Section Motes

MNumber of populations 2 Reonder Fa-
Population 1 Population 2
MName Maorth South

Order of everts in a Vortex year

EV

Breed
Mortality
Age
Disperse
Harvest
Supplement
r_alc
kruncation
Update'ars
Census

| Add || Delete | [ Up || Down |

Changing the sequend
have complex implicat
that you become famili
before you try changin

Choose

Select a scenario to use as a base:

| Cancel || OK |
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File  Simulation Help

NS H| @& |De

on Input | Text Output | Project Report |

| Scenario Settings |

Species Description
State Variables
Dispersal
Reproductive System
Reproductive Rates
Maortality Rates
Catastrophes

Mate Monopolization
Initial Population Size
Carrying Capacity
Harvest
Supplementation
Genetics

Copy input values from
| North -|

[mis gection - ]
to subsequent populations

P |sT

Scenarios: Add Delete Reorder <<«

Scenario name

Mumber of terations

Mumber of years fimesteps)

== Current: Basic - Test

Scenario Sefttings

Basic - Test

100
100

Duration of each yearin days 365

[] Fun as populationbased model

~ | Basic - Test

Section MNotes

Mumber of Copies o

How mary copies of Basic - Test would you like to make )

(Ganen ] [0

BExdinction definition ) Only 1 sex remains
@ Total N < critical size 50
Mumber of populations 2 | HEQ@
Population 1 Population 2
MName Maorth South

Order of everts in a Vaortex year

EV

Breed
Mortality
Age
Disperse
Harvest
Supplement
r_alc
Ktruncation
|pdate/ars
Census

[Add || Delete | [ Up |[ Down |

Changing the sequence of events in the simulated vear can
have complex implications for your model. |t is recommendead
that you become familiar with the standard Vortex model
before you tn changing the sequence.
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File  Simulation  Help

NS HI@| & pe

p|sT

Project Settings | Simulation Input | Text Output | Project Report |

| Scenario Settings |

Species Description

State Variables
Dispersal
Reproductive System
Reproductive Rates
Mortality Rates
Catastrophes

Mate Monopolization
Initial Population Size
Carrying Capacity
Harvest
Supplementation
Genetics

Copy input values from
| North -

[mis gection v]
to subsequent populations

Scenarios: Add Delete Reorder ==

Scenario Sefttings

> Current: Low inbreeding

+ Basic - TSN Low inbreeding | Basic - Test-Copy2 Basic - Test-Copy3 S

Section Maotes

Scenario name

Mumber of iterations 100
Mumber of years fimesteps) 100
Duration of each yearin days 365

[7] Run as population-based model

BExtinction definition

Low inbreeding

(71 Onby 1 sex remaing

@ Total M < critical size 50

Number of populations 2 Reorder Populations {use with caution!) |
Population 1 Population 2
MName Marth South

Order of everts in a Vortex year

EV

Breed
Martaliy
Age
Disperse
Harvest
Supplement
r_alc
Kitruncation
|pdateVars
Census

(Add || Delete | [ Up |[ Down |

Changing the sequence of events in the simulated vear can
have complex implications for your model. t is recommended
that you become familiar with the standard Vortex model
before you try changing the sequence.
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File  Simn Help

NS H @ | & | et

p st

| Project

Scena

first save, then run

urt|

| Scenario Settings |

Species Description
State Variables
Dispersal
Reproductive System
Reproductive Rates
Mortality Rates
Catastrophes

Mate Monopolization
Initial Population Size
Carrying Capacity
Harvest
Supplementation
Genetics

Copy input values from
| North -

[mis gection v]
to subsequent populations

Scenario Sefttings

! Low inbreeding

+ Basic - Test | Low inbreeding | Basic - Test-Copy2 Basic - Test-Copy3

Section Maotes

Scenario name

Mumber of iterations 100
Mumber of years fimesteps) 100
Duration of each yearin days 365

[7] Run as population-based model

BExtinction definition

Low inbreeding

(71 Onby 1 sex remaing

@ Total M < critical size 50

Number of populations 2 Reorder Populations {use with caution!) |
Population 1 Population 2
MName Marth South

Order of everts in a Vortex year

EV

Breed
Martaliy
Age
Disperse
Harvest
Supplement
r_alc
Kitruncation
|pdateVars
Census

(Add || Delete | [ Up |[ Down |

Changing the sequence of events in the simulated vear can
have complex implications for your model. t is recommended
that you become familiar with the standard Vortex model
before you try changing the sequence.
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File  Simulation  Help

NEE P & D | p

ot Vortex Simulations ... L‘:' = g

Scenarios: Add Delete Reorder | < .
Basic - Test-Copy3
| Scenario Settings | Sc:e,l |
Species Description ~
State Variables .
Scenario
Dispersal 4
. Mumber of
Reproductive System 1400
Reproductive Rates Mumber of 4
Mortality Rates Duration of 1200 -
Catastrophes 7 Run a4 4
Mate M lizati
e Monopolization . g 1000 4
Initial Population Size inctior] W i
. 5 =
Carrying Capacity E 800 4
Harvest o m— [lorth
Number 8_ 7 — South
Supplementation S gO0 = Metapopulation
Genetics o
Name
Copy input values from
[North - |
Crder of g
[H’1i5 section v] EY
to subsequent populations mﬁw
i ——
Disperse; 90 100
Harvest
Supplemi Year
Cale
Ktrunc: | ]
Upda’[:ﬂ- ) :
Census
Results: r =-0,076; SD(r) = 0,149; Pr_Extinction = 1,00; N = 0; GeneDiv =0 Print Graph ] [ Save Graph

Add Delete Up Down
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NEE@ | & |Det |p|sT
| Project Settings | Simulation Input I Text Output I Project Report | Tables and Graphi

’H vs Year v] Flet

- —

Emorbars: @ MNone () SE (0 SD

m— Pasic - Test Morth m— Basic - Test South

e Basic - Test Metapopulation | o inbreeding MNorth
— | ow inbreeding South

s | 0w Inbreeding Metapopulation e Basic - Test-Copy2 North — Basic - Test-Copy2 South
m— Basic - Test-Copy3 South — Fasic - Test-Copy3 Metapopulation

—— Basic - Test-Copy2 Metapopulation s Easic - Test-Copy3 North

check all uncheck all

Basic - Test-Copy3

[¥] Basic §Test North -
[¥] Basic §Test South

[¥] Basic fTest Metapopulation

[¥] Low ibreeding North

70 20 a0 0o
70 0 50 0o

Sento o | [Smere | [ pme
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| Project Settings | Simulation Input | Text Output | Project Report | Tables and Graphs

[N vs Year -] Plot | Table

i Year
Erorbars: @ Mene ) SE 0 5D Populztions 0 1 [ 2 [ 3 [ 4[5 [ & [ 7 ] 8 [ 8 [ w] ] 2] 4] 15 ] 1. ]
Basic - Test Morth 22798 22779 21776 21063 19946 13846 18766 16823 15738 13954 1388 12746 11546 10512 947 994
Basic - Test South 300 21791 15784 11773 9233 7401 602 503 4238 377 3331 2977 2616 2345 2136 1926 176
Basic - Test Metapopulation 500 44583 38543 33549 30302 27347 25886 237.96 21067 19508 17285 16857 15362 13391 12648 11336 117
Low inbreeding Morth 200 22085 22084 22387 2134 20116 199 18031 16209 149.86 13784 14047 12712 11664 10581 9397 9883
Low inbreeding South 300 21524 15843 12193 9565 7502 5988 5062 4316 3609 3127 2856 2633 2295 2124 1873 1779
Low inbreeding Metapopulation 500 43609 37927 3458 30905 27618 25898 23093 20525 18595 16911 16903 15345 13959 12705 11275 11662
Basic - Test-Copy2 North 200 23369 23164 2291 22082 21088 20915 18586 17392 15965 14347 14226 12767 11617 10917 9544 9808
Basic - Test-Copy2 South 300 22502 18531 12641 9721 7763 8422 5359 4541 3907 3375 2936 2708 2408 2205 1884 1746
Basic - Test-Copy2 Metapopulation | 500 45871 33695 35551 318.03 28361 27337 23845 21933 19872 177.22 17162 15475 14025 13122 11428 11554
Basic - Test-Copy3 North 200 22373 22623 21834 2141 20801 21033 13046 17616 159,17 1425 14379 12689 11231 10717 9592 100,68
Basic - Test-Copy3 South 300 21434 15924 12033 9328 7535 6141 5097 4295 3763 3218 2803 2483 2185 2058 1842 1673
Basic - Test-Copy3 Metapopulation | 500 43813 38547 33927 307.38 28336 27174 24143 21911 1968 17488 17182 15172 13476 127.75 11434 11739

Fopdaionfo e

[¥] Basic -fest Morth

N — 3

Sendto Repot | [ Savefs.. | [ Pint.. Update Table




Material & Method

Species Description

Parameter Values Comments

Source

Inbreeding (Lethal 6,29/ 50%
Equivalents)

Dispersal

Males
Mortality age class 1
age class 2

Parameter Values Comments

Source

Catastrophes

Youngest / Oldest

Parameter

Values

Comments

Source

Males /| Females

Number of catastrophes

% survival of dispersers

Reproductive System

Parameter Values Comments

Source

Monogamous,Polygonous, etc

Females first offsrping
last year

Males  first offsrping
last year

Maximum lifespan

Broods per year

Progeny per brood

Sex ratio at birth

Densitiy dependence?

Reproductive Rates

Local/global

Severity to reproduction
to survival

O=total loss
1=no effect

Mate Monpolization

Parameter

Values

Comments

Source

% males in breeding pool

Initial Population Size

Parameter

Values

Comments

Source

Carrying Capacity

Parameter

Values

Comments

Source

Parameter Values Comments

Source

% females breeding

0 broods, 1 brood, etc

Mortality Rates

Parameter Values Comments

Source

Females
Maortality age class 1
age class 2

Harvest, Supplementation




Analyse de Viabilité de la population de cerf de Berbérie en Tunisie

Parametres Valeurs Comments Source

Systeme de reproduction polygenique

Age 1ere reproduction-femelle 3 ans

Age max de reproduction-femelle 15 ans

Age 1ere reproduction male ?:2:‘15

Age max de reproduction

Longévité 18/males-19/femelles
Nombre max de portée/an 1

Nombre max de / portée 1

Sex ratio/naissance 50

% de reproduction
% femelles reproductrices
Distribution de portée/ an

Taux de mortalité/femelles/males
0-1an

1-2ans

Apres 3 ans

Effectif de la population 800/2000
Capacité de charge 3000

catastrophes 2/3 Incendie /
braconnage/maladie




Scénario avec catastrophe: maladie -30% Scénario sans catastrophes

——— [lefault Scenaric-Copy-Copy s Default Scenario-Copy-Copy?

S




— Cefzult Scenario-Copy2-Copy2-Copy — Defzult Scenario-Copy2-Copy 2-Copy-Copy m— Oefault Scenaric-Copy2-Copy2 e [efzult Scenaric-Copy2-Copy-Copy

"~ ~
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