AvaAlvon Buwwoipotntac nAnbuopwyv
Population Viability Analysis (PVA)



MpoPAnuata Stoxeiplonc puoLKwv
nAnBuopwv

Meilwon mAnBuoplakwyv peyebwv odpelletal:

* YniepekpuetaAAevon mAnBuopwy

e AvefeleyKTo KuvNyL

e PUTOVON KOl KATOKEPLATIOMO EVOLALTNLATWYV
* Zevikol etoBoleic (6LaeldLKOC avTaAyYwVLOMOC)
* AcBevelec



Anoteleopota

e OLpkpol og peyeboc nAnBuopot pemouv
evOoyevwc poc tnv e€adavion (inbreeding

depression)

* H amopakpuvon Twv attiwv 6ev odnyeL mavta
otnVv avakappn Toug

* Amoktouv wolaitepn BopuTNTa TO TOTILKNC
onuaoiac tuyoia yeyovota (utepBoALko
Juxog, pwtia)



Y UVETTELQL

Auvénuevn mBavotnta avanaviexne e€odavionc Twv
LLLKPWV TOTILKWV TTANOUC WV



NTETEPULVIOUOC- ZTOXOOTLKOTNTA

NTETEPULVIOUOG: OL TTANOUCULOKEC OLAKULAVOELC
HUrtopouv va tpoPAsdptouv pe akpifela

2TOXOOTLKOTNTOL: Ol TTANBUOULAKES SLOKUUAVOELC
odeilovtal KAl otnv TtuxaLoTNTO

e Emninebdo dnuoypadiog
e [EVETIKN TUYXALOTNTA
* [leptBaAiovTikn TuXALOTNTO

» 2€ peyalouc mAnBuopouc kuplapxoULv oL
VTETEPLVIOTIKOL TIOLPAYOVTEC

» Y€ ULKPOUC Ol OTOXOOTLKOL



AnpoypadLkn TuxaLotTnTa

1 mouAiL yevva 3 auya To Xpovo

Mepika Oa yevvioouv 3 aAla 4-5 aAia 1-2

To 3 eilval 0 AVTUTPOCWTIEVUTLKOC LECOC OPOC
dedopevwy MoAAWV ETWV

EmutA€ov, dev onuaivel mwc exovpe 3 affya
ava BnAuko kabe xpovo

Tn pa xpovid Loovtol e 3 tnv AAAn 2.5n1 3.7
KATT



MeplBaAlovTikn TuxaLOTNTA

* ALOKUMAVOELC OBLOTLKWY OTOLXELWV
emnNpealouV TIC TBavotnTeC yevvnong n
Bavatou

e [l mapadetypa: WOavikn Beppokpaocio yio
woarmoBbeon eivol 18°C

e Alakvpavon tng Beppokpaocioc 12-22°C €xel
enidpaon oto pubuo avamapaywync



[eVETLKN TUYOLOTNTA

* AvadEpEToLl KUPLWE OTN CUMMETOXN TWV
yovLOLwV Ttou npokaAoUV HELWCN TNG
EVUPWOTLOC LE EMUITTWOELC OTN YEVVNTIKOTNTA
KoL otn Bvnowuotnta

* INMOVTLKOC Elval o aplOpoc twv Bavatoyovwy
yovibilwv



KotaotpodEc

* Akpolec ekppaocelc ePLBAANOVTIKNC
TUXALOTNTOLC

e AKpaiec ouvOnkec (mMAnuuLpec, Puxocg) mou
£XOUV ULKPN cuxvotnta

e Auéavouv dpapatika tn BvnoluotnTta Ko
QVTLOTOLXWC LELWVOUV TN YEVVNTLKOTNTO TOU
nAnBuaopou



MNedilo epappoync tnc PVA

e AlamtAEkel SnuoypadLka, OLKOPUCLOAOYLKA KO
VEVETLKO XOLPAKTNPLOTLKA

|

e Ektipnon tn¢ mbavotntoc e€adavionc n
emiBlwonc evoc tuyoaia petaParAopevou
nAnBuopou



ALOTUTTWVETOL EVOL OTOXOOTLKO HLOVTEAO
Suvopkne mMAnBuopwv

4

TIPOCOMOLWVETOL AUTO OTOV UTTOAOYLOTH

H riBavotnta e€adavionc mpoKUTTEL Ao
eTAVAAQPAVOUEVEC TIPOCOUOLWOELC ->
LLETPAME TTOOEC PopeC e€adavileTal O
nAnBuopoc

» Eav tpg€oupe to povteho 1000 dopeEc Kol o
nAnBuopoc e€adaviotet Tic 30, MPOKUTITEL TIWC
n nbavotnta e€adavionc eival 3%



VORTEX

e [ SLaxeiplon Kwouvou e€adavionc GUOLKWV
nAnBuopwv (risk analysis N risk management)

* [IpocOMOLWVEL EVAL LOVTEAO SUVOLULLKNC
nAnBuopwv

* [lpocopowwVvel emidpaon Bavatwy,
KOTOOTPOPWV, GELPA EUVOIKWYV ETIOXWV OTO
neAAov tou mMAnBuaopov



To TToupa

Puma concolor
AINOUPOEIDEC BNAACTIKO
2 W¢ 4 aTtroyovol To XpOvo
Algpkela (wng 14 xpovia



Shrinking Range of the Cougar
1500 - 1946

_Historic

: ~- _Range
¥

Presant

Rangea of

Cougar

in

North

AmMmerica



To TToupa 1NC PAGpIvTAC

Puma concolor coryi
ATTopovwuEVo 0w Kal 100 xpovia

ATtreiIAoupevo uTtrogidog (1970: 20 aTtoua,
2017: 160 atopa)



http://www.floridapanthernet.org/

AITieC

* ATTWAEIO KOI KOATOKEPUATIONOC
EVOIAITNUATWY

* AMayeg 0Tn Xpnon yng
(TT.X. YEWPYIA -> TTOPTOKAAIEC)

o 2NuEpa N PASpiIvTa £xel 88% AyoTEPO
TTEUKoOAaooc oe oxeon ue 1900

* MeydAn au¢non Tou avBpwTTivou TTAnNBucuou
* Evooyapia
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@dVGTCﬂ 22.0% . Aggression

42.4% . Road Kill
5.1% - Disease
8.5% Shootings

11.9% - Unknown
6.8% . Infection
3.3% . Other
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: Project Settings ff Simulation Input Te:-:tElutput] Graphs and Tables | Project Report

Project Name |FjqiidaPanther Send all to Report
Users' Mames
User
Add User Name Remove User Name Special Dptions

Project Motes

[nput parameters from the "conzenzuzs’ model of Maehr, D5, RC Lacy, ED Land, OL Bazs Jr, & T5 Hoctor, 2002, Exvalution
of population wiability azzeszments far the Flanda panther: & multiperspective approach. Pages 284-311 in SR Beizsinger
and DR McCullough [eds.), Population Viability Analysiz. Unirverzity of Chicago Press, Chicago.

| Make input zcreens active for viewing 5T Scenarioz [any modifications pou make will be lost when zaving or simulating)
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________________________________________ [ | Teut Elutputl Graphz and Tahle&l Project Heportl
Add Scenario  Delete Scenario < ISUppIemented j > Reorder I Supplemented  MotSupplemented | SupplementedHabitatloss | MotSupplementedH abitatloss | RemovalsHabitatloss
Scenario Settings . .
Species Description Scenario Seﬁ"’gs

Labels and State Vars.

Reproductive System Scenario Name |Supplemented
|rReproductive Rates
Ilﬂorlalitjr Rates Mumber of lberations |1 oo
IC atastrophes . T
Murnber of Years |1 o0 Duration of each "pear in days ISEE
|mate monopolization

|In'rlia| Population Size Extinction D efinition & Onlp 1 Sex Remainz

[canying capacity " Tatal M < Critical Size 30000
Harvest Murber of Populationz |-|

Supplementation

Genetic Management

Copy Input Values from

Population 1

Ll

This gection
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Project Setiings  Simulation [nput | T et Dutputl Graphz and Tal:nlesl Project Hepurtl

Add Scenario Delete Scenaric < Isupp|emente.j j 3 Reorder ISuppIemented NDtSupplementedl SupplementedH abitatlosz

Scenario Settings
Species Description

Species Description

Labels and State Vars.

¥ Inbreeding Depression

IReproductive Rates Lethal Equivalents [314
Ilﬂortalitl_ir Rates Percent Due to Recessive Lethals I_EEI
IE AEsll = [T EY Concordance of Reproduction and Survival

[Mate Monopolization

|Initia| Population Size EV Correlation Among Populations 0E
|Ealwing Capacity

[Harvest Mumber of Types of Cataztrophes |1
Supplementation

|Genetic Management

Copy Input Values from

Fopulation 1 j

Thiz zecton 3

to sub=equent populations.
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Add Scenario Delete Scenaric < |Supplemented j »  Reorder |5upplemented MotSupplemented | Supplemer

Scenario Settings

Species Description

|Labels and State Vars.

[Dispersal

|Eepmducﬁve System

|F‘.epmdu|:tive Rates

Imortality Rates

|[: atastrophes

[Mate Monopolization

|Initial Population Size

|Carr§,.ring Capacity

|H arvest

Supplementation

{Genetic Management

| Fopulation 1 J
=]

| Thiz zechion

Reproductive System

" Monogamous (* Palygynous ™ Hermnaphroditic
{~ Long-term Monoganmy " Long-term Polegyny

Age of First Offzpring for Fermales
Age of First Offzpring for b ales

M axirnurn Age of Reproduction

M asirnurn Mumber of Broods per Year

b awirnurn Murmber of Progery per Brood

Sex Ratio at Birth - in &% Males

RN

golith Flarida
Denzity Dependent Reproduction []
% Breeding at Law Denzity, PI0)
% Breeding at Carmrving Capacity, P(F.)
Allee Parameter, &
Steepness Parameter, B

Yiew Funchion far J

|r|.
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Project Settings  Simulation [nput lTe:-ct Dutput] [araphs and Tahles] Project Hepnrt]

Add Scenario

Delete Scenarioc < |5upplemented

<>

Reorder Supplemented  MNotSupplernented | SupplementedH

Scenario Settings

Reproductive Rates

Species Description zouth Flaorida
|Labels and State Vars. % Adult Females Breeding ]
[Dispersal EY in % Breeding 10
|Eepmducﬁve System

|Eepmducﬁve Rates

[Mortality Rates

|E atastrophes

[Mate Monopolization

linitial Population Size

|Earr},ring Capacity

[Harvest

Supplementation

|Genetic Management

| Population 1 J
-

| Thig gection

Distribution of broods per yvear
zouth Flarida
(0 Broods 1]
1 Broods 100

Specify the distribution of number of offspring per female per brood.
" Usze Marmal distribution approsimation fo Specify exact diztribution
Mormal Diztribution

goLth Flonda

b ean

Standard Deviation
Data

zolth Flonida

1 Offzpring 1758

2 Offzpring B0.0

3 Offzpring a0.0

4 Offzpring 2
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Add Scenario

Delete Scenario

|Supplemented

Reorder |Supplemented MaotSupplemented | SupplementedH abi

Scenario Settings

Species Description

[Labels and State Vars.

[Dispersal

|E‘Epmducﬁve System

|E‘Epmducﬁve Rates

IMortality Rates

Mortality Rates

Mortality of Females as %

Martality From Age Oto 1
SOin Oto 1 Mortality Due to BY
kartality From Age 1 to 2
SOin 1to 2 MDrtaht_'.-' Due ko BV

zauth Florida

20
E
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Catastrophes
Mate MonlEnter mean ann

ual r‘ﬂDr‘tEﬂIt}f of females of each age class, with 5Ds, as percents. (0- ll:ll:I:I|
il

linitial Population Size

|I: arrying Capacity

[Harvest

Supplementation

|Genetic Management

| Fopulation 1 J
=]

| Thiz section

T T T Ty =T =ge &

Mortality of Males as %

kortality From Age Oto 1

SCin Oto 1 Martality Due o EY
kortality From Age 1to 2

S0in 1 to 2 Martality Due to EY
Martality From Age 2 to 3
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M aortality From Age 3to 4
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Add Scenario

Delete Scenarip ¢ ISuppIemented
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Rearder ISuppIemented MNotSupplemented | SupplermentedH abitatLoss | MotSupplemn

Scenario Settings I
Species Description I
Labels and State Vars.

Reproductive System

|Eepmducﬁve Rates
IMortaiity Rates
Catastrophes

|Mate Monopolization
|Initia| Population Size

Catastrophes

Catastrophe 1

Label

| Catastrophe 1 |

Frequency and extent of occurrence

zouth Florida
|Earnring Capacity Global/Local
[Harvest Frequency 05
Supplementation

|Genetic Management Severity [proportion of normal wal

= zouth Florida
R eproduction 095
Copy Input Walues from Survival 0.95

=
|

to subsequent populations.

Fopulation 1

Thiz zection
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Project Seftings  Simulation [nput | Text Dutputl Graphz and Tal:ulesl Project F!epn:urtl

Add Scenario Delete Scenario < ISupplemented j >

Reorder ISupplemented MotSupplemented | SupplementedHabitatLozs | MotSi

Scenario Settings

Species Description

Labels and State Vars.

|Eepmducmfe Rates

IMortality Rates

Iﬂaiastmpnes

|.'f1'r'rre Monopolization

Mate Monopolization

Degres of Monopolization af M ating Oppartunities

Frovide one of the following measures. The program will calculate the equivalent values of the
ather bwo for pau. Mate that these calculations may not be meaningful if functions are uzed to
gpecify zome demographic ratez. The specified or calculated firzt number will be uzed in the

simulation,

gouth Flonda

linitial Population Size

% Malez in Breeding Poal

I[: arrying Capacity

Z Males Succeszfully Siing OFFzpring

[Harvest

Mean # of Mates/Successhul Sire

50

39.2

2

Supplementation

|Genetic Management

Copy Input Values from

Fopulation 1 ;I

Thiz zection 3

to subsequent populations.
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Add Scenario Delete Scenario < |5upplemented

Scepario Settings
Species bescrpion || Imitial Population Size
|Labels and State Vars. Note: Stable age distribution may not be meaningful if some demographic
|Dispu5:l rates are functions of other parameters. Also, |n|t|r:!| population can be
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Ig:ﬁ;ﬂgﬁ::x gﬁzm Start with & Stable Age Distibution ™ Specified Age Distibution
Ivo rality Rates Stable Age Distribution o |
Catastrophes The stable age distribution is calculated from the mortality 5chedu|e|
|Mate Monopolization e —
|jnfﬁa! Population Size
Iﬁz:’t:tg Capacity Specified Age Distribution
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Supplementation south Flarida
|Genetic Management el iae | g
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BT T B e Ty Females &ge 3 a
Females Age 4 3
|F'|:||:|ulati|:|n 1 J Femalez Age 5 3
|This zechion J Females Age B 2
Females &ge 7 1
0 subseguent populations. Femalas Age 8 1
Male Aoes
zouth Florida
b ales Age 1 9
Males Age 2 B
Males Age 3 3
Malez Age 4 K]
Males Age 5 2
Males Age B 1
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Catastrophes
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upplementation
|Genetic Management

Copy Input Walues from

Fopulation 1 ;I

Thiz zection 3

to subsequent populations.
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zouth Flarida
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Carrying Capacity

Harvest

Supplementation
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zouth Flarida

dge 1 Harvested

Adults Harvested

|Genetic Management
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| Population 1 J
| Thiz zection J
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zouth Flonda

dge 1 Harvested
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Scenario Settings
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|Labels and State Vars.

|Dispersal
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IMortaiity Rates

Add Scenario Delete Scenaric < |5upplemented j >
Supplementation
south Florida
Population Supplemented?
First *ear of Supplementation
Last “v'ear of Supplementation 1
Interval BEebween Supplementations

|Caiasimphes

|Maie Monopolization

|!niﬁai Population Size

|Carrying Capacity

Harvest

Supplementation

Optional Critenan for Supplementing

10
0o
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1

Mumber of Females of each age to be Supplemented

gouth Florida
dge 1 Supplemented 1]
B&dultz Supplemented Z

|Genetic Management

Copy Input Values from

| Fopulation 1 J

| Thiz zection J

0 subsequent populations.

Murnber of Males of each age to be Supplemented
zouth Florida

BAge 1 Supplemented

BAge 2 Supplemented

Age 3 Supplemented

Adults Supplemented
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Scenario Settings I

Labels and Siate Vars.

Species Descrption || 2 Cenario Settings

-

g Bun Simulation

|Repmd'ucmre Rates

IMortality Rates M

Select the zcenarios that yvou want to be included in the simulation run.

|catastrophes

|Hate Monopolization
Uinitial Population Size
|Can1rfng Capacity
|Harvest
Supplementation
|Genetic Management

Copy Input Walues from

Fopulation 1 ;I

Thiz zection 3

to subsequent populations.

otSupplemented
[[1 supplementedH abitatLoss
[[1 MatSupplementedH abitatloss
[[1 Removal:HabitatLoss

[T Select Al Help @ Resume StepiWize Cancel
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