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åìãÄÉê=çÑ=äáîáåÖ=~åáã~äë=áå=íÜÉ=éçéìä~íáçå=~åÇ=çÑ=íÜÉ=åìãÄÉê=çÑ=~åáã~äë=éêçÇìÅÉÇ=éÉê=
óÉ~êI=Ä~ëÉÇ=çå=~=ëáãéäáÑáÉÇ=~ééêç~ÅÜK=aóåjçÇ=~äëç=éêçîáÇÉë=êÉëìäíë=çå=äáîÉ=ïÉáÖÜíëI=
ãÉ~í=éêçÇìÅíáçå=~åÇ=ëÉÅçåÇ~êó=éêçÇìÅíáçåë=EãáäâI=ëâáå=~åÇ=ÜáÇÉëI=ã~åìêÉFI=~ë=ïÉää=
Ñáå~åÅá~ä=çìíéìíë=íÜ~í=Å~å=ÄÉ=ìëÉÇ=áå=ãçêÉ=áåíÉÖê~íÉÇ=Ñáå~åÅá~ä=Å~äÅìä~íáçåë=EÉKÖK=ÄÉåÉÑáíJ
Åçëíë=ê~íáçë=çê=áåíÉêå~ä=êÉíìêå=ê~íÉëFK=cáå~ääóI=aóåjçÇ=éêçîáÇÉë=Éëíáã~íÉë=çÑ=íÜÉ=éçéìä~íáçå=
ÑÉÉÇáåÖ=êÉèìáêÉãÉåíë=áå=Çêó=ã~íÉêK=
=
aóåjçÇ=éêÉÇáÅíë=ïÜ~í=ïçìäÇ=Ü~ééÉå=ìåÇÉê=ëçãÉ=ÜóéçíÜÉíáÅ~ä=ëÅÉå~êáçëI=åçí=ïÜ~í=ïáää=
Ü~ééÉå=áå=íÜÉ=êÉ~ä=ïçêäÇK=få=íÜ~í=ëÉåëÉI=aóåjçÇ=áë=ãçêÉ=~=éêçàÉÅíáçå=ãçÇÉä=íÜ~å=~=
éêÉÇáÅíáçå=ãçÇÉä=E`~ëïÉääI=OMMNFK=få=~=ëáãìä~íáçåI=íÜÉ=ìëÉê=Ü~ë=íç=àìÇÖÉ=Äó=áíëÉäÑ=çÑ=íÜÉ=
êÉäÉî~åÅó=çÑ=íÜÉ=ëÅÉå~êáç=ÅçåëáÇÉêÉÇK==
=
qïç=íóéÉë=çÑ=ëáãìä~íáçåë=Å~å=ÄÉ=Å~êêáÉÇ=çìí=ïáíÜ=aóåjçÇW==
=

• ëáãìä~íáçå=çÑ=íÜÉ=Çóå~ãáÅë=~åÇ=íÜÉ=éêçÇìÅíáçå=çÑ=~=äáîÉëíçÅâ=éçéìä~íáçå=çîÉê=~=
ÖáîÉå=éÉêáçÇ=çÑ=íáãÉ=EíÜÉ=éÉêáçÇ=Å~å=ä~ëí=Ñêçã=N=íç=OM=óÉ~êëF=áå=~=éçëëáÄäó=î~êá~ÄäÉ=
ÉåîáêçåãÉåíX=

=
• ëáãìä~íáçå=çÑ=íÜÉ=NJóÉ~ê=éêçÇìÅíáçå=çÑ=~=éçéìä~íáçå=~ëëìãáåÖ=íÜÉ=ÇÉãçÖê~éÜáÅ=

ëíÉ~Çó=ëí~íÉK=
=
qÜÉëÉ=íïç=íóéÉë=çÑ=ëáãìä~íáçåë=~êÉ=áãéäÉãÉåíÉÇ=ïáíÜ=ÇáÑÑÉêÉåí=ëéêÉ~ÇJëÜÉÉíëW=
ÇóåãçÇ|éêçàKñäë=~åÇ=ÇóåãçÇ|ëíÉ~ÇóKñäëI=êÉëéÉÅíáîÉäóK=_çíÜ=ëéêÉ~ÇJëÜÉÉíë=ìëÉ=íÜÉ=ë~ãÉ=
ÇÉãçÖê~éÜáÅ=ãçÇÉä=~åÇ=î~êá~ÄäÉëK=
=
qÜÉ=Ü~åÇÄççâ=áë=ÅçãéçëÉÇ=çÑ=íÜêÉÉ=ÅÜ~éíÉêëK=`Ü~éíÉê=N=éêÉëÉåíë=íÜÉ=ÖÉåÉê~ä=éêáåÅáéäÉë=çÑ=
aóåjçÇK=`Ü~éíÉê=O=ÇÉëÅêáÄÉë=áíë=áåíÉêÑ~ÅÉ=~åÇ=ÅÜ~éíÉê=P=ëçãÉ=åìãÉêáÅ~ä=Éñ~ãéäÉë=çÑ=
ëáãìä~íáçåëK=i~ëíäóI=~å=~ééÉåÇáñ=ÇÉí~áäë=íÜÉ=ÅçåÅÉéí=çÑ=Ü~ò~êÇ=ê~íÉë=~åÇ=íÜÉ=Éèì~íáçåë=
ìëÉÇ=áå=íÜÉ=ÇÉãçÖê~éÜáÅ=ãçÇÉäK=
=
aóåjçÇ=Å~å=ÄÉ=ÑêÉÉäó=çÄí~áåÉÇ=Ñêçã=íÜÉ=~ìíÜçê=Eã~ííÜáÉìKäÉëåçÑÑ]Åáê~ÇKÑêFK=



 Q=

`Ü~éíÉê=NK=dÉåÉê~ä=éêáåÅáéäÉë=

NK fåíêçÇìÅíáçå=

qÜÉ=ãçÇÉä=ìëÉÇ=áå=aóåjçÇ=áë=ÇÉíÉêãáåáëíáÅK=qÜÉ=ìëÉê=ÑáñÉë=íÜÉ=î~äìÉë=çÑ=íÜÉ=ãçÇÉä=
é~ê~ãÉíÉêë=EÉKÖKI=êÉéêçÇìÅíáçå=~åÇ=ãçêí~äáíó=ê~íÉëF=çå=~å=~ååì~ä=Ä~ëáëK=qÜÉ=íáãÉJáåíÉêî~ä=
ìëÉÇ=áå=Åçãéìí~íáçåë=áë=ÜçïÉîÉê=íÜÉ=ãçåíÜ=Ñçê=äáãáíáåÖ=íÜÉ=ÅçãéÉíáåÖ=êáëâë=éêçÄäÉã=
ÄÉíïÉÉå=ÇÉãçÖê~éÜáÅ=ÉîÉåíë=E~ééÉåÇáñ=NFK=cçê=ëáãéäáÑáÅ~íáçåI=åç=ëÉ~ëçå~ä=î~êá~íáçå=áë=
êÉéêÉëÉåíÉÇ=~äíÜçìÖÜ=áí=áë=ïÉääJâåçïå=íÜ~í=ÇÉãçÖê~éÜáÅ=ê~íÉë=çÑ=íêçéáÅ~ä=äáîÉëíçÅâ=Å~å=
Ü~îÉ=ëÉ~ëçå~äáíóK==
=
få=éêçàÉÅíáçåë=çîÉê=ëÉîÉê~ä=óÉ~êëI=íÜÉ=ìëÉê=Å~å=êÉéêÉëÉåí=íÜÉ=ÉåîáêçåãÉåí~ä=î~êá~Äáäáíó=Äó=
î~êóáåÖ=J~í=Ü~åÇÒ=íÜÉ=î~äìÉë=çÑ=íÜÉ=é~ê~ãÉíÉêë=çÑ=íÜÉ=ÅçåëáÇÉêÉÇ=óÉ~êëK==
=
aóåjçÇ=ÇçÉë=åçí=Åçåëíê~áåí=íÜÉ=é~ê~ãÉíÉêë=Ó=Ñçê=áåëí~åÅÉI=é~ê~ãÉíÉêë=~êÉ=åçí=
éçéìä~íáçåJÇÉåëáíó=ÇÉéÉåÇÉåí=çê=ÑìåÅíáçåë=çÑ=êÉëçìêÅÉë=EÑÉÉÇI=ï~íÉêI=ÉíÅKF=çê=çÑ=ÉÅçåçãáÅ=
î~êá~ÄäÉë=Eã~êâÉíëÛ=çÑÑÉêLÇÉã~åÇI=~åáã~äëÛ=éêáÅÉëI=ÉíÅKFK=kÉîÉêíÜÉäÉëëI=Ñçê=éêÉîÉåíáåÖ=
ìåêÉ~äáëíáÅ=ÖêçïíÜI=íÜÉ=ìëÉê=Å~å=ÇÉÑáåÉ=~=ã~ñáãìã=ëáòÉ=Ñçê=íÜÉ=äáîÉëíçÅâ=éçéìä~íáçåI=íÜÉ=
ëìêéäìë=ÄÉáåÖ=~ìíçã~íáÅ~ääó=êÉãçîÉÇ=Ñêçã=íÜÉ=éçéìä~íáçåK==
=
aÉí~áäë=çå=Éèì~íáçåë=~åÇ=é~ê~ãÉíÉêë=çÑ=aóåjçÇ=~êÉ=éêÉëÉåíÉÇ=áå=~ééÉåÇáñK==

OK píêìÅíìêÉ=~åÇ=é~ê~ãÉíÉêë=çÑ=aóåjçÇ=

få=aóåjçÇI=íÜÉ=äáîÉëíçÅâ=éçéìä~íáçå=áë=ÇáîáÇÉÇ=Äó=ëÉñ=EÑÉã~äÉ=~åÇ=ã~äÉF=~åÇ=Äó=~ÖÉ=
Öêçìé=EàìîÉåáäÉëI=ëìÄJ~Çìäíë=~åÇ=~ÇìäíëF=EcáÖìêÉ=NFK=^ÖÉ=Öêçìé=Çìê~íáçåë=ãìëí=ÄÉ=ÇÉÑáåÉÇ=
Äó=íÜÉ=ìëÉêK=qÜÉó=Å~å=ÇÉéÉåÇ=çå=ÄáçäçÖáÅ~ä=çê=Ñ~êãáåÖ=ã~å~ÖÉãÉåí=íê~áíëI=çê=çå=íÜÉ=ï~ó=
íÜ~í=íÜÉ=ìëÉê=åÉÉÇë=íç=éêÉëÉåí=íÜÉ=êÉëìäíë=EÅÜ~éíÉê=PFK=qÜÉ=Çóå~ãáÅë=çÑ=íÜÉ=éçéìä~íáçå=
êÉëìäí=Ñêçã=ÄáêíÜI=ãçêí~äáíó=EáKÉKI=ÇÉ~íÜë=ÇìÉ=íç=çíÜÉê=Å~ìëÉë=íÜ~å=ëä~ìÖÜíÉêáåÖI=êÉÑÉêêÉÇ=~ë=
å~íìê~ä=ÇÉ~íÜë=áå=íÜáë=Ü~åÇÄççâFI=çÑÑí~âÉ=Eëä~ìÖÜíÉêáåÖI=ë~äÉëI=ÇÉé~êíìêÉë=áå=äç~åëI=ÉíÅKF=
~åÇ=áåí~âÉ=EéìêÅÜ~ëÉëI=~êêáî~äë=áå=äç~åëI=ÉíÅKFK=
=
låäó=~Çìäí=ÑÉã~äÉë=~êÉ=~ëëìãÉÇ=íç=ÄÉ=êÉéêçÇìÅíáîÉK=_áêíÜë=~êÉ=ÇÉíÉêãáåÉÇ=Äó=íÜÉ=
êÉéêçÇìÅíáçå=ê~íÉë=E~ååì~ä=é~êíìêáíáçå=~åÇ=åÉí=éêçäáÑáÅ~Åó=ê~íÉëF=~åÇ=ÇáëíêáÄìíÉÇ=ÄÉíïÉÉå=
ÑÉã~äÉë=~åÇ=ã~äÉë=ÑçääçïáåÖ=íÜÉ=é~ê~ãÉíÉê=Jéêçéçêíáçå=çÑ=ÑÉã~äÉë=~í=ÄáêíÜÒK=kçíÉ=íÜ~í=
aóåjçÇ=Å~å=ÄÉ=êìå=ïáíÜçìí=ÖÉåÇÉêK=cçê=áåëí~åÅÉI=~=ÑÉã~äÉ=éçéìä~íáçå=Å~å=ÄÉ=ëáãìä~íÉÇ=
Äó=ÇáîáÇáåÖ=íÜÉ=é~êíìêáíáçå=ê~íÉ=Äó=íïç=~åÇ=ëÉííáåÖ=íÜÉ=éêçéçêíáçå=çÑ=ÑÉã~äÉë=~í=ÄáêíÜ=íç=
NMMBK==
=
få=É~ÅÜ=~ÖÉ=ÖêçìéI=~åáã~äë=Å~å=ëìêîáîÉ=çê=ÄÉ=êÉãçîÉÇ=Ñêçã=íÜÉ=éçéìä~íáçå=Äó=å~íìê~ä=
ÇÉ~íÜ=çê=çÑÑí~âÉK=k~íìê~ä=ÇÉ~íÜë=~êÉ=ëáãìä~íÉÇ=Äó=~ééäóáåÖ=ãçêí~äáíó=ê~íÉë=EÄó=ëÉñ=~åÇ=~ÖÉ=
ÖêçìéF=íç=~åáã~äë=äáîáåÖ=áå=íÜÉ=éçéìä~íáçåK=lÑÑí~âÉ=~êÉ=ëáãìä~íÉÇ=~ë=ÑçääçïëW=
=

• ^ää=íÜÉ=~åáã~äë=ëìêîáîáåÖ=ìåíáä=íÜÉ=ÉåÇ=çÑ=íÜÉ=~Çìäí=~ÖÉ=Öêçìé=~êÉ=~ìíçã~íáÅ~ääó=
ÅìääÉÇ=EíÜáë=ÅçêêÉëéçåÇë=íç=íÜÉ=Ñáå~ä=ÅìääáåÖF=~åÇ=~êÉ=ÅçåëáÇÉêÉÇ=~ë=çÑÑí~âÉX=

=
• qïç=~ÇÇáíáçå~ä=ï~óë=Å~å=ÄÉ=ìëÉÇI=àçáåíäó=çê=ëÉé~ê~íÉäóK=qÜÉ=Ñáêëí=ï~ó=áë=íç=ÇÉÑáåÉ=

çÑÑí~âÉ=ê~íÉë=EÄó=ëÉñ=~åÇ=~ÖÉ=ÖêçìéFI=ïÜáÅÜ=~êÉ=~ééäáÉÇ=íç=~åáã~äë=äáîáåÖ=áå=íÜÉ=
éçéìä~íáçåI=ïÜáäÉ=íÜÉ=ëÉÅçåÇ=ï~ó=áë=íç=ÇÉÑáåÉ=~=ã~ñáãìã=ëáòÉ=EÄó=ëÉñ=~åÇ=~ÖÉ=
ÖêçìéFK=^í=íÜÉ=ÉåÇ=çÑ=É~ÅÜ=íáãÉJáåíÉêî~äI=~åó=ëìêéäìë=EêÉä~íáîÉ=íç=íÜáë=ã~ñáãìã=
ëáòÉF=áë=êÉãçîÉÇ=Ñêçã=íÜÉ=éçéìä~íáçå=~åÇ=ÅçåëáÇÉêÉÇ=~ë=çÑÑí~âÉK==



 R=

=
_ÉáåÖ=ÇáÑÑáÅìäí=íç=êÉéêÉëÉåí=ëáãéäóI=áåí~âÉë=~êÉ=ÑêÉèìÉåíäó=åÉÖäÉÅíÉÇ=áå=ãçÇÉäë=çå=äáîÉëíçÅâ=
Çóå~ãáÅëK=få=aóåjçÇI=íïç=ï~óë=Å~å=ÄÉ=ìëÉÇ=Eàçáåíäó=çê=ëÉé~ê~íÉäóFK=qÜÉ=Ñáêëí=ï~ó=áë=íç=
áåÅäìÇÉ=íÜÉã=áåíç=íÜÉ=çÑÑí~âÉ=ê~íÉëK=få=íÜ~í=Å~ëÉI=áåí~âÉë=~êÉ=åçí=ÉñéäáÅáíäó=êÉéêÉëÉåíÉÇW=
çÑÑí~âÉ=ê~íÉë=ÅçêêÉëéçåÇ=íç=JåÉí=çÑÑí~âÉ=ê~íÉëÒI=ïÜáÅÜ=êÉéêÉëÉåí=Ä~ä~åÅÉë=JçÑÑí~âÉ=J=
áåí~âÉÒK=qÜÉ=ëÉÅçåÇ=ï~ó=áë=íç=ÇÉÑáåÉ=~=åìãÄÉê=EáåëíÉ~Ç=çÑ=~=ê~íÉF=çÑ=~åáã~äë=áãéçêíÉÇ=EÄó=
ëÉñ=~åÇ=~ÖÉ=ÖêçìéFK=få=íÜ~í=Å~ëÉI=áåí~âÉë=~êÉ=~ëëìãÉÇ=íç=ÉåíÉê=áå=íÜÉ=éçéìä~íáçå=~í=íÜÉ=
ãáÇÇäÉ=çÑ=íÜÉ=ÅçåëáÇÉêÉÇ=óÉ~êK=cçê=áåëí~åÅÉI=íÜÉ=ëÉÅçåÇ=ï~ó=Å~å=ÄÉ=ìëÉÑìä=íç=êÉéêÉëÉåí=
ã~àçê=êÉëíçÅâáåÖ=çÑ=~åáã~äë=~ÑíÉê=~=ëÜçÅâ=áå=íÜÉ=éçéìä~íáçåK=
=
^ÇÇáíáçå~ä=é~ê~ãÉíÉêë=Å~å=ÄÉ=ëéÉÅáÑáÉÇ=áå=aóåjçÇ=EÄó=ëÉñ=~åÇ=~ÖÉ=ÖêçìéFW=äáîÉ=ïÉáÖÜí=
~åÇ=Ñáå~åÅá~ä=î~äìÉ=çÑ=~åáã~äëI=ãáäâLïççäLã~åìêÉ=éêçÇìÅíáçåë=~åÇ=ÑÉÉÇ=êÉèìáêÉãÉåíëK=
=
=

Births

Females

Juveniles

Sub-adults

Adults

Final 
culling

Natural death
(pdeath, F, J)

Offtake
(pofftake, F, J or/and surplus)

Intake
(nF, J)

γF, J * sF, J

Natural death
(pdeath, F, S)

Offtake
(pofftake, F, J or/and surplus)

Natural death
(pdeath, F, S)

Offtake
(pofftake, F, S or/and surplus)

γF, S * sF, S

γF, S * sF, S

Births

Males

Juveniles

Sub-adults

Adults

Final 
culling

Natural death
(pdeath, M, J)

Offtake
(pofftake, M, J or/and surplus)

γM, J * sM, J

Natural death
(pdeath, M, S)

Offtake
(pofftake, M, J or/and surplus)

Natural death
(pdeath, M, S)

Offtake
(pofftake, M, S or/and surplus)

γM, S * sM, S

γF, M * sF, M

pbirth, F 1 - pbirth, F

f

Intake
(nF, S)

Intake
(nF, A)

Intake
(nM, J)

Intake
(nM, S)

Intake
(nM, A)

=

=

cáÖìêÉ=N=W=píêìÅíìêÉ=çÑ=aóåjçÇK=

=
=
=
=
=



 S=

`Ü~éíÉê=OK=fåíÉêÑ~ÅÉ=ìåÇÉê=bñÅÉä=

NK aóåãçÇ|éêçàKñäë=

qÜÉ=bñÅÉä=áåíÉêÑ~ÅÉ=ÇóåãçÇ|éêçàKñäë=Åçåëáëíë=áå=íÜÉ=ëÜÉÉí=mêçàÉÅíáçå=ãçÇÉäK=fí=áë=
ÅçãéçëÉÇ=çÑ=íÜêÉÉ=é~êíëW=Jm~ê~ãÉíÉêëÒI=JoÉëìäíëÒ=~åÇ=Jdê~éÜáÅëÒK=
=
^å=~ÇÇáíáçå~ä=ëÜÉÉí=qãé=éêçàÉÅíáçåI=åçí=ÇÉëÅêáÄÉÇ=áå=íÜÉ=Ü~åÇÄççâI=Åçåí~áåë=~ää=íÜÉ=
áåíÉêãÉÇá~êó=Å~äÅìäìë=EáKÉK=íÜÉ=bñÅÉä=Ñçêãìä~ëX=íÜÉ=áåíÉêÉëíÉÇ=ìëÉê=Å~å=êÉÑÉê=íç=íÜáë=ëÜÉÉí=Ñçê=
ÇÉí~áäëFK=
=
få=mêçàÉÅíáçå=ãçÇÉäI=ÅÉääë=ìëÉÇ=Ñçê=Ç~í~=Éåíêó=~êÉ=áå=ïÜáíÉK=båíÉêÉÇ=Ç~í~=~ééÉ~ê=áå=ÄäìÉ=
ÅÜ~ê~ÅíÉêëK=lìíéìíë=~êÉ=ÉáíÜÉê=áå=ÖêÉó=EÑçê=ëÉÅçåÇ~êó=î~êá~ÄäÉëI=ÉKÖK=ÇÉ~íÜ=~åÇ=çÑÑí~âÉ=
éêçÄ~ÄáäáíáÉë=Å~äÅìä~íÉÇ=Ñêçã=íÜÉ=ÉåíÉêÉÇ=áåëí~åí~åÉçìë=Ü~ò~êÇ=ê~íÉëX=~ééÉåÇáñF=çê=Ää~Åâ=
EÑçê=éêçàÉÅíáçå=êÉëìäíëF=ÅÜ~ê~ÅíÉêëK=_çíÜ=é~êíë=JoÉëìäíëÒ=~åÇ=Jdê~éÜáÅëÒ=~êÉ=~ìíçã~íáÅ~ääó=
ìéÇ~íÉÇ=ïÜÉå=é~ê~ãÉíÉêë=~êÉ=ãçÇáÑáÉÇK=

NKNK m~ê~ãÉíÉêë=

qÜÉ=é~êí=Jm~ê~ãÉíÉêëÒ=áë=ÅçãéçëÉÇ=çÑ=Ñçìê=ëÉÅíáçåëI=ÅçêêÉëéçåÇáåÖ=íç=ÖÉåÉê~ä=
ÅÜ~ê~ÅíÉêáëíáÅë=çÑ=íÜÉ=éçéìä~íáçå=~åÇ=çÑ=íÜÉ=éêçàÉÅíáçå=EcáÖìêÉ=OF=~åÇ=íç=é~ê~ãÉíÉêë=êÉä~íÉÇ=
íç=ÇÉãçÖê~éÜó=EcáÖìêÉ=PFI=éêçÇìÅíáçå=EcáÖìêÉ=QF=~åÇ=ÑÉÉÇáåÖ=êÉèìáêÉãÉåíë=EcáÖìêÉ=RFK==

NKNKNK dÉåÉê~ä=ÅÜ~ê~ÅíÉêáëíáÅë=

• aìê~íáçåë=çÑ=íÜÉ=~ÖÉ=Öêçìéë=EãçåíÜF=EÄó=ëÉñFK=_~ëÉÇ=çå=íÜÉëÉ=Çìê~íáçåëI=aóåjçÇ=
Å~äÅìä~íÉë=íÜÉ=Éñ~Åí=~ÖÉë=EóÉ~êF=ÇÉäáãáíáåÖ=íÜÉ=~ÖÉ=ÖêçìéëK=cçê=ÑÉã~äÉëI=~Çìäíë=
ÅçêêÉëéçåÇë=íç=íÜÉ=êÉéêçÇìÅíáîÉ=ÑÉã~äÉëX==

=

• fåáíá~ä=åìãÄÉê=çÑ=~åáã~äë=áå=íÜÉ=éçéìä~íáçå=Eáåáíá~ä=éçéìä~íáçå=ëáòÉF=EÄó=ëÉñ=~åÇ=
~ÖÉ=ÖêçìéFK=tÜÉå=~=ã~ñáã~ä=éçéìä~íáçå=ëáòÉ=áë=ÇÉÑáåÉÇI=íÜÉ=áåáíá~ä=éçéìä~íáçå=ëáòÉ=
ìëÉÇ=Ñçê=íÜÉ=éêçàÉÅíáçå=áë=íÜÉ=çåÉ=éêçîáÇÉÇ=áå=íÜÉ=Åçäìãå=Jfåáíá~ä=ÅÒK=pÉñJÄóJ~ÖÉ=
ëíêìÅíìêÉë=EÖäçÄ~ä=~åÇ=áåíê~JëÉñF=~êÉ=~ìíçã~íáÅ~ääó=Å~äÅìä~íÉÇ=Äó=aóåjçÇX==

=
• aìê~íáçå=çÑ=íÜÉ=éêçàÉÅíáçå=EóÉ~êFK=

=

NKNKOK aÉãçÖê~éÜó=

oÉéêçÇìÅíáçå=
=

• m~êíìêáíáçå=ê~íÉ=Ü
é~êíìêáíáçå

=EóÉ~êJNX=~ééÉåÇáñ=NF=E~îÉê~ÖÉ=åìãÄÉê=çÑ=é~êíìêáíáçåë=éÉê=
óÉ~ê=~åÇ=êÉéêçÇìÅíáîÉ=ÑÉã~äÉ=éêÉëÉåí=~ää=íÜÉ=óÉ~ê=áå=íÜÉ=éçéìä~íáçåFX=

=
• kÉí=éêçäáÑáÅ~Åó=ê~íÉ=E~îÉê~ÖÉ=åìãÄÉê=çÑ=Äçêå=~äáîÉ=éÉê=é~êíìêáíáçåFX=

=
• mêçéçêíáçå=çÑ=ÑÉã~äÉë=~í=ÄáêíÜK===

=



 T=

jçêí~äáíó=~åÇ=çÑÑí~âÉ=EÄó=ëÉñ=~åÇ=~ÖÉ=ÖêçìéF=
=

• jçêí~äáíó=ê~íÉ=Ü
ÇÉ~íÜ

=EóÉ~êJNX=~ééÉåÇáñ=NFX=
=
• lÑÑí~âÉ=ê~íÉ=Ü

çÑÑí~âÉ
=EóÉ~êJNX=~ééÉåÇáñ=NFK=

=
jçêí~äáíó=~åÇ=çÑÑí~âÉ=ê~íÉë=E~ë=é~êíìêáíáçå=ê~íÉF=~êÉ=áåëí~åí~åÉçìë=Ü~ò~êÇ=ê~íÉë=E~ééÉåÇáñ=NF=
~åÇ=ãìëí=ÄÉ=ÉñéêÉëëÉÇ=áå=óÉ~êJNI=ÉîÉå=áÑ=íÜÉ=~ÖÉ=Öêçìé=Çìê~íáçå=áë=Y=çê=[N=óÉ~êK=^ë=~=ÜÉäé=
Ñçê=íÜÉ=ìëÉêI=aóåjçÇ=~ìíçã~íáÅ~ääó=Å~äÅìä~íÉë=íÜÉ=éêçÄ~ÄáäáíáÉë=é

ÇÉ~íÜ
=~åÇ=é

çÑÑí~âÉ
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ÅçêêÉëéçåÇáåÖ=íç=íÜÉ=ÉåíÉêÉÇ=Ü
ÇÉ~íÜ

=~åÇ=Ü
çÑÑí~âÉ

I=~ë=ÑçääçïëW=
=

• çîÉê=íÜÉ=~ÖÉ=Öêçìé=Çìê~íáçå=áÑ=íÜÉ=Çìê~íáçå==YNO=ãçåíÜëX=
=
• çîÉê=N=óÉ~ê=áÑ=íÜÉ=Çìê~íáçå=[ZNO=ãçåíÜëK=

=
`çåëáÇÉê=íÜÉ=Éñ~ãéäÉ=áå=ïÜáÅÜ=Ü

ÇÉ~íÜ
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=Z=MKQM=óÉ~êJNK=fÑ=Ñçê=áåëí~åÅÉ=

íÜÉ=Çìê~íáçå=çÑ=íÜÉ=~ÖÉ=Öêçìé=áë=S=ãçåíÜëI=éêçÄ~ÄáäáíáÉë=Çáëéä~óÉÇ=Äó=aóåjçÇ=ÅçêêÉëéçåÇ=
íç=~=SJãçåíÜ=éÉêáçÇ=EáKÉKI=íÜÉ=éÉêáçÇ=Ñêçã=íÜÉ=ÄÉÖáååáåÖ=íç=íÜÉ=ÉåÇ=çÑ=íÜÉ=~ÖÉ=ÖêçìéF=EëÉÉ=
~ééÉåÇáñ=N=Ñçê=íÜÉ=ÑçääçïáåÖ=Éèì~íáçåëFW==
=
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^ë=åçíáÅÉÇ=áå=`Ü~éíÉê=NI=íÜÉ=áåëí~åí~åÉçìë=Ü~ò~êÇ=ê~íÉë=ÉåíÉêÉÇ=áå=aóåjçÇ=áå=óÉ~êJN=~êÉ=
íê~åëÑçêãÉÇ=íç=ãçåíÜäó=ê~íÉë=EÜ

ãçåíÜ
=Z=Ü

óÉ~ê
LNOFI=íê~åëÑçêãÉÇ=íç=ÅçêêÉëéçåÇáåÖ=ãçåíÜäó=

éêçÄ~ÄáäáíáÉë=~åÇ=Ñáå~ääó=~ééäáÉÇ=íç=íÜÉ=ëìÅÅÉëëáîÉ=ãçåíÜë=çÑ=íÜÉ=ÅçåëáÇÉêÉÇ=óÉ~ê=EëÉÉ=
Ñçêãìä~ë=áå=ëÜÉÉí=JmêçàÉÅíáçå=qãéÒF=
=
fåí~âÉ=EÄó=ëÉñ=~åÇ=~ÖÉ=ÖêçìéF=
=

• kìãÄÉê=çÑ=~åáã~äë=ÉîÉåíì~ääó=áãéçêíÉÇ=áå=íÜÉ=éçéìä~íáçå=E~åáã~äë=~êÉ=~ëëìãÉÇ=
íç=ÄÉ=áãéçêíÉÇ=~í=ãáÇJóÉ~êFK=

=



 U=

NKNKPK mêçÇìÅíáçå=

• jáäâ=éêçÇìÅíáçå=éÉê=ä~Åí~íáçåX=
=
• iáîÉ=ïÉáÖÜí=çÑ=íÜÉ=~åáã~ä=~í=íÜÉ=ÄÉÖáååáåÖ=çÑ=íÜÉ=~ÖÉ=Öêçìé=EÄó=ëÉñ=~åÇ=~ÖÉ=

ÖêçìéFK=aóåjçÇ=~ìíçã~íáÅ~ääó=Å~äÅìä~íÉë=íÜÉ=~îÉê~ÖÉ=äáîÉ=ïÉáÖÜíë=Äó=~ÖÉ=ÖêçìéI=
ìëÉÇ=Ñçê=Å~äÅìä~íáåÖ=íÜÉ=íçí~ä=äáîÉ=ïÉáÖÜí=çÑ=íÜÉ=éçéìä~íáçåX=

=
• `~êÅ~ëë=óáÉäÇ=EBF=ìëÉÇ=Ñçê=Å~äÅìä~íáåÖ=íÜÉ=ãÉ~í=éêçÇìÅíáçåX=

=
• cáå~åÅá~ä=î~äìÉ=éÉê=~åáã~ä=EÄó=ëÉñ=~åÇ=~ÖÉ=ÖêçìéFX=

– cçê=~å=çÑÑí~âÉX=
– cçê=~å=áåí~âÉK=

=
• pâáå=~åÇ=ÜáÇÉë=éêçÇìÅíáçå=éÉê=~åáã~ä=~åÇ=óÉ~ê=EÄó=ëÉñ=~åÇ=~ÖÉ=ÖêçìéFX=

=
• tççä=éêçÇìÅíáçå=éÉê=~åáã~ä=~åÇ=óÉ~ê=EÄó=ëÉñ=~åÇ=~ÖÉ=ÖêçìéFX=

=
• j~åìêÉ=éêçÇìÅíáçå=éÉê=~åáã~ä=~åÇ=óÉ~ê=EÄó=ëÉñ=~åÇ=~ÖÉ=ÖêçìéFK=

=

NKNKQK cÉÉÇáåÖ=

• a~áäó=êÉèìáêÉãÉåíë=çÑ=Çêó=ã~ííÉê=éÉê=Ç~ó=~åÇ=âÖ=çÑ=äáîÉ=ïÉáÖÜí=EÄó=ëÉñ=~åÇ=~ÖÉ=
ÖêçìéFK=

=

NKOK oÉëìäíë=

qÜÉ=é~êí=JoÉëìäíëÒ=áë=ÅçãéçëÉÇ=çÑ=íÜêÉÉ=ëÉÅíáçåë=ÅçêêÉëéçåÇáåÖ=íç=éçéìä~íáçå=ëáòÉ=~åÇ=
ëíêìÅíìêÉ=EcáÖìêÉ=SFI=~îÉê~ÖÉ=ëíçÅâë=~åÇ=éêçÇìÅíáçåë=EcáÖìêÉ=TI=cáÖìêÉ=UI=cáÖìêÉ=VF=~åÇ=
ÑÉÉÇáåÖ=êÉèìáêÉãÉåíë=EcáÖìêÉ=NMFK=

NKOKNK páòÉ=~åÇ=ëíêìÅíìêÉ=

cçê=É~ÅÜ=íáãÉ=í=çÑ=íÜÉ=éêçàÉÅíáçå=Eí=Z=M=áë=íÜÉ=ÄÉÖáååáåÖ=çÑ=íÜÉ=éêçàÉÅíáçåFW=
=

• mçéìä~íáçå=ëáòÉ=EåìãÄÉê=çÑ=~åáã~äëFX=
=
• mçéìä~íáçå=ëíêìÅíìêÉ=EÖäçÄ~ä=~åÇ=áåíê~JëÉñFK=

=

NKOKOK mêçÇìÅíáçå=

cçê=É~ÅÜ=óÉ~ê=Jí=JçÑ=íÜÉ=éêçàÉÅíáçå=EóÉ~ê=JíÒ=êÉéêÉëÉåíë=íÜÉ=éÉêáçÇ=ÄÉíïÉÉå=íáãÉ=í=~åÇ=íáãÉ=
í=H=NX=JíÒ=Z=N=áë=íÜÉ=Ñáêëí=óÉ~ê=çÑ=íÜÉ=éêçàÉÅíáçåFW=
=

• o~íáç=ÄÉíïÉÉå=íÜÉ=éêçÇìÅíáçå=áå=åìãÄÉê=çÑ=~åáã~äë=~åÇ=íÜÉ=áåáíá~ä=éçéìä~íáçå=ëáòÉ=
− píçÅâ=î~êá~íáçåLfåáíá~ä=ëáòÉK=qÜáë=êÉéêÉëÉåíë=íÜÉ=~ååì~ä=éçéìä~íáçå=ÖêçïíÜ=

ê~íÉX=



 V=

− qçí~ä=~ååì~ä=éêçÇìÅíáçå=EZ=ëíçÅâ=î~êá~íáçå=H=çÑÑí~âÉ=J=áåí~âÉFLfåáíá~ä=ëáòÉX=
=
• mêçÇìÅíáçå=áå=åìãÄÉê=çÑ=~åáã~äëI=~åÇ=éêçÇìÅíáçåë=áå=äáîÉ=ïÉáÖÜíëI=ãÉ~í=~åÇ=

Ñáå~åÅá~ä=Éèìáî~äÉåíë==
− ^îÉê~ÖÉ=~î~áä~ÄäÉ=äáîáåÖ=ëíçÅâX=
− píçÅâ=î~êá~íáçåX=
− qçí~ä=éêçÇìÅíáçå=EZ=ëíçÅâ=î~êá~íáçå=H=çÑÑí~âÉ=J=áåí~âÉFX=
− s~êá~íáçå=çÑ=íÜÉ=íçí~ä=éêçÇìÅíáçå=êÉä~íáîÉäó=íç=íÜÉ=éêÉîáçìë=óÉ~êX==

=
• mêçÇìÅíáçå=çÑ=ãáäâ=

− ^îÉê~ÖÉ=éêçÇìÅíáçå=éÉê=ÑÉã~äÉX=
− qçí~ä=éêçÇìÅíáçåX=
− s~êá~íáçå=çÑ=íÜÉ=íçí~ä=éêçÇìÅíáçå=êÉä~íáîÉäó=íç=íÜÉ=éêÉîáçìë=óÉ~êX=

=
• mêçÇìÅíáçå=çÑ=ëâáå=~åÇ=ÜáÇÉë=EÑêçã=çÑÑí~âÉF=

− qçí~ä=éêçÇìÅíáçåX=
− s~êá~íáçå=çÑ=íÜÉ=íçí~ä=éêçÇìÅíáçå=êÉä~íáîÉ=íç=íÜÉ=éêÉîáçìë=óÉ~êX=

=
• mêçÇìÅíáçå=çÑ=ïççä==

− qçí~ä=éêçÇìÅíáçåX=
− s~êá~íáçå=çÑ=íÜÉ=íçí~ä=éêçÇìÅíáçå=êÉä~íáîÉ=íç=íÜÉ=éêÉîáçìë=óÉ~êX=

=
• mêçÇìÅíáçå=çÑ=ã~åìêÉ==

− qçí~ä=éêçÇìÅíáçåX=
− s~êá~íáçå=çÑ=íÜÉ=íçí~ä=éêçÇìÅíáçå=êÉä~íáîÉäó=íç=íÜÉ=éêÉîáçìë=óÉ~êX=

=
• mêçÇìÅíáîáíó=áåÇáÅ~íçêë=

− kìãÄÉê=çÑ=åÉï=ëìÄJ~Çìäíë=éêçÇìÅÉÇ=éÉê=êÉéêçÇìÅíáîÉ=ÑÉã~äÉ=éÉê=óÉ~êX=
− kìãÄÉê=çÑ=åÉï=~Çìäíë=éêçÇìÅÉÇ=éÉê=êÉéêçÇìÅíáîÉ=ÑÉã~äÉ=~åÇ=óÉ~êK=

=

NKOKPK cÉÉÇáåÖ=

cçê=É~ÅÜ=óÉ~ê=Jí=JçÑ=íÜÉ=éêçàÉÅíáçåW=
==

• ÑÉÉÇáåÖ=êÉèìáêÉãÉåíë=
− qçí~ä=ÑÉÉÇáåÖ=êÉèìáêÉãÉåíëX=
− s~êá~íáçå=çÑ=íÜÉ=íçí~ä=éêçÇìÅíáçå=êÉä~íáîÉäó=íç=íÜÉ=éêÉîáçìë=óÉ~êK=

=

NKPK dê~éÜáÅë=

qÜÉ=é~êí=Jdê~éÜáÅëÒ=áë=ÅçãéçëÉÇ=çÑ=íïç=Öê~éÜë=EcáÖìêÉ=NNF=ÅçêêÉëéçåÇáåÖ=íç=íÜÉ=
éçéìä~íáçå=ëáòÉ=Çóå~ãáÅë=~åÇ=íÜÉ=~ååì~ä=éçéìä~íáçå=ÖêçïíÜ=ê~íÉK=
=
=
=



 NM=

Parameters PROJECTION

Exact age (year) Population size Population structure

Age group duration (month) from to Initial Max. Initial c. Global Intra-sex Number of years of projection

Female      Juvenile 12 0.0 1.0 F       J 9.00 9.00 9% 14% 20

Sub-adult 36 1.0 4.0 S 19.70 19.70 20% 30%

Adult 132 4.0 15.0 A 37.70 37.70 38% 57%

Male          Juvenile 12 0.0 1.0 M       J 8.80 8.80 9% 26%

Sub-adult 36 1.0 4.0 S 15.20 15.20 15% 45%

Adult 72 4.0 10.0 A 9.60 9.60 10% 29%

Total       F 66.4 66.4 66% 100%

M 33.6 33.6 34% 100%

T 100.0 100.0 100%

=

cáÖìêÉ=OW=m~êí=(m~ê~ãÉíÉêëÒ=çÑ=ÇóåãçÇ|éêçàKñäë=Ó=dÉåÉê~ä=ÅÜ~ê~ÅíÉêáëíáÅëK=

=
Year

Demography 1 2 3 4 5 6 7 8 9 10

Reproduction

Parturition rate per year 0.60 0.60 0.40 0.60 0.60 0.60 0.60 0.60 0.60 0.60

Net prolificacy rate 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Prob. of female at birth 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50

Death and offtake

Female

Hazard rates/year Death      J 0.20 0.20 0.60 0.20 0.20 0.20 0.20 0.20 0.20 0.20

S 0.07 0.07 0.14 0.07 0.07 0.07 0.07 0.07 0.07 0.07

A 0.04 0.04 0.24 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Offtake      J 0.06 0.06 0.08 0.06 0.06 0.06 0.06 0.06 0.06 0.06

S 0.03 0.03 0.13 0.03 0.03 0.03 0.03 0.03 0.03 0.03

A 0.03 0.03 0.30 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Probabilities Death      J 18% 18% 44% 18% 18% 18% 18% 18% 18% 18%

S 7% 7% 12% 7% 7% 7% 7% 7% 7% 7%

A 4% 4% 19% 4% 4% 4% 4% 4% 4% 4%

Offtake      J 5% 5% 6% 5% 5% 5% 5% 5% 5% 5%

S 3% 3% 11% 3% 3% 3% 3% 3% 3% 3%

A 3% 3% 23% 3% 3% 3% 3% 3% 3% 3%

Male

Hazard rates/year Death      J 0.20 0.20 0.60 0.20 0.20 0.20 0.20 0.20 0.20 0.20

S 0.07 0.07 0.14 0.07 0.07 0.07 0.07 0.07 0.07 0.07

A 0.04 0.04 0.24 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Offtake      J 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

S 0.20 0.20 0.36 0.20 0.20 0.20 0.20 0.20 0.20 0.20

A 0.21 0.21 0.71 0.21 0.21 0.21 0.21 0.21 0.21 0.21

Probabilities Death      J 17% 17% 43% 17% 17% 17% 17% 17% 17% 17%

S 6% 6% 11% 6% 6% 6% 6% 6% 6% 6%

A 4% 4% 15% 4% 4% 4% 4% 4% 4% 4%

Offtake      J 9% 9% 7% 9% 9% 9% 9% 9% 9% 9%

S 18% 18% 28% 18% 18% 18% 18% 18% 18% 18%

A 19% 19% 46% 19% 19% 19% 19% 19% 19% 19%

Intake

Number Female      J

S

A

Male      J

S

A =

cáÖìêÉ=PW=m~êí=(m~ê~ãÉíÉêëÒ=çÑ=ÇóåãçÇ|éêçàKñäë=Ó=aÉãçÖê~éÜóK=

=
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Year

Production 1 2 3 4 5 6 7 8 9 10

Milk

Offtake per lactation 180 180 180 180 180 180 180 180 180 180

Live weight (at beginning of age group)

Female      J 30 30 30 30 30 30 30 30 30 30

S 50 50 50 50 50 50 50 50 50 50

A 250 250 250 250 250 250 250 250 250 250

Male      J 30 30 30 30 30 30 30 30 30 30

S 70 70 70 70 70 70 70 70 70 70

A 300 300 300 300 300 300 300 300 300 300

Meat

Carcass yield 0.47

Financial value

Offtake Female      J 43.00 43.00 28.00 43.00 43.00 43.00 43.00 43.00 43.00 43.00

S 75.00 75.00 49.00 75.00 75.00 75.00 75.00 75.00 75.00 75.00

A 100.00 100.00 65.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Male      J 43.00 43.00 28.00 43.00 43.00 43.00 43.00 43.00 43.00 43.00

S 85.00 85.00 55.00 85.00 85.00 85.00 85.00 85.00 85.00 85.00

A 130.00 130.00 84.00 130.00 130.00 130.00 130.00 130.00 130.00 130.00

Intake Female      J

S

A

Male      J

S

A

Skin and hides

Female      J

S

A

Male      J

S

A

Wool

J

S

A

Manure per day

J

S

A =

cáÖìêÉ=QW=m~êí=(m~ê~ãÉíÉêëÒ=çÑ=ÇóåãçÇ|éêçàKñäë=Ó=mêçÇìÅíáçåK=

=
=
=

Year

Feeding 1 2 3 4 5 6 7 8 9 10

Daily requirements (DM per day and kg LW)

Female      J 0.00025

S 0.00025

A 0.00025

Male      J 0.00025

S 0.00025

A 0.00025 =

cáÖìêÉ=RW=m~êí=(m~ê~ãÉíÉêëÒ=çÑ=ÇóåãçÇ|éêçàKñäë=Ó=cÉÉÇáåÖK=

=
=
=



 NO=

t

Size and structure 0 1 2 3 4 5 6 7 8 9 10

Population size

Female      J 9.00 9.66 10.00 5.75 6.60 7.05 7.34 7.57 7.78 7.98 8.18

S 19.70 20.16 20.81 16.90 15.97 15.79 15.93 16.22 16.57 16.95 17.36

A 37.70 38.42 39.20 26.01 27.22 28.13 28.94 29.70 30.46 31.22 31.99

Male      J 8.80 9.46 9.80 5.65 6.48 6.91 7.20 7.42 7.62 7.82 8.02

S 15.20 15.57 16.12 12.19 11.64 11.71 11.99 12.33 12.69 13.04 13.39

A 9.60 9.80 10.03 5.19 5.95 6.47 6.88 7.23 7.56 7.85 8.14

Total      F 66.40 68.24 70.01 48.66 49.79 50.98 52.21 53.49 54.80 56.15 57.53

M 33.60 34.83 35.95 23.03 24.07 25.09 26.07 26.99 27.86 28.71 29.54

T 100.00 103.07 105.96 71.69 73.86 76.07 78.28 80.47 82.67 84.86 87.07

Population structure

Global      Female      J 9% 9% 9% 8% 9% 9% 9% 9% 9% 9% 9%

S 20% 20% 20% 24% 22% 21% 20% 20% 20% 20% 20%

A 38% 37% 37% 36% 37% 37% 37% 37% 37% 37% 37%

Male      J 9% 9% 9% 8% 9% 9% 9% 9% 9% 9% 9%

S 15% 15% 15% 17% 16% 15% 15% 15% 15% 15% 15%

A 10% 10% 9% 7% 8% 9% 9% 9% 9% 9% 9%

Total      F 66% 66% 66% 68% 67% 67% 67% 66% 66% 66% 66%

M 34% 34% 34% 32% 33% 33% 33% 34% 34% 34% 34%

T 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Intra-sex      Female      J 14% 14% 14% 12% 13% 14% 14% 14% 14% 14% 14%

S 30% 30% 30% 35% 32% 31% 31% 30% 30% 30% 30%

A 57% 56% 56% 53% 55% 55% 55% 56% 56% 56% 56%

Male      J 26% 27% 27% 25% 27% 28% 28% 27% 27% 27% 27%

S 45% 45% 45% 53% 48% 47% 46% 46% 46% 45% 45%

A 29% 28% 28% 23% 25% 26% 26% 27% 27% 27% 28% =

cáÖìêÉ=SW=m~êí=(oÉëìäíëÒ=çÑ=ÇóåãçÇ|éêçàKñäë=Ó=páòÉ=~åÇ=ëíêìÅíìêÉK=

=

Year

Production 1 2 3 4 5 6 7 8 9 10

Number/Initial size

Stock variation (growth rate)    F 2.8% 2.6% -30.5% 2.3% 2.4% 2.4% 2.4% 2.5% 2.5% 2.5%

M 3.7% 3.2% -35.9% 4.5% 4.2% 3.9% 3.5% 3.3% 3.0% 2.9%

T 3.1% 2.8% -32.3% 3.0% 3.0% 2.9% 2.8% 2.7% 2.7% 2.6%

Offtake      F 7% 7% 18% 7% 7% 7% 7% 7% 7% 7%

M 20% 20% 31% 20% 20% 20% 20% 20% 20% 20%

T 11% 11% 22% 11% 11% 11% 11% 11% 11% 11%

Intake      F 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

M 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

T 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Total production (SV + O - I)     F 10% 10% -12% 9% 9% 9% 9% 9% 9% 9%

M 24% 23% -5% 24% 24% 24% 23% 23% 23% 23%

T 14% 14% -10% 14% 14% 14% 14% 14% 14% 14% =

cáÖìêÉ=TW=m~êí=(oÉëìäíëÒ=çÑ=ÇóåãçÇ|éêçàKñäë=Ó=mêçÇìÅíáçå=EkìãÄÉêLfåáíá~ä=ëáòÉFK=

=
=



 NP=

Number

Average living stock      F      J 9.33 9.83 7.87 6.17 6.83 7.19 7.46 7.67 7.88 8.08

S 19.93 20.49 18.86 16.44 15.88 15.86 16.08 16.39 16.76 17.16

A 38.06 38.81 32.60 26.61 27.67 28.54 29.32 30.08 30.84 31.60

M      J 9.13 9.63 7.72 6.06 6.70 7.05 7.31 7.52 7.72 7.92

S 15.39 15.85 14.16 11.92 11.68 11.85 12.16 12.51 12.86 13.21

A 9.70 9.91 7.61 5.57 6.21 6.67 7.06 7.39 7.70 7.99

Total      F 67.32 69.13 59.34 49.22 50.38 51.59 52.85 54.15 55.48 56.84

M 34.22 35.39 29.49 23.55 24.58 25.58 26.53 27.42 28.29 29.13

T 101.54 104.52 88.82 72.77 74.96 77.17 79.38 81.57 83.76 85.97

Stock variation      F 1.84 1.78 -21.36 1.13 1.19 1.24 1.28 1.31 1.35 1.38

M 1.23 1.11 -12.92 1.04 1.02 0.97 0.92 0.88 0.85 0.83

T 3.07 2.89 -34.27 2.17 2.21 2.21 2.20 2.19 2.20 2.21

Offtake      F 4.63 4.74 12.72 3.29 3.41 3.51 3.60 3.70 3.79 3.88

M 6.73 6.94 10.98 4.56 4.76 4.96 5.16 5.35 5.52 5.70

T 11.36 11.68 23.71 7.86 8.17 8.48 8.76 9.04 9.31 9.58

Intake      F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

M 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

T 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total production (SV + O - I)     F 6.47 6.52 -8.63 4.42 4.60 4.75 4.88 5.01 5.14 5.26

M 7.97 8.05 -1.93 5.61 5.78 5.94 6.08 6.22 6.37 6.52

T 14.43 14.57 -10.56 10.03 10.38 10.68 10.96 11.23 11.51 11.79

%variation 0.9% -172.5% 194.9% 3.6% 2.9% 2.6% 2.5% 2.4% 2.4% =

cáÖìêÉ=UW=m~êí=(oÉëìäíëÒ=çÑ=ÇóåãçÇ|éêçàKñäë=Ó=mêçÇìÅíáçå=EkìãÄÉêFK=

Live weight equivalent

Average living stock 19,089.72 19,555.03 16,582.76 13,544.73 13,931.90 14,348.55 14,771.56 15,194.08 15,615.30 16,036.46

Stock variation 435.44 495.18 -6,439.72 363.67 410.65 422.65 423.37 421.68 420.75 421.58

Offtake 2,389.20 2,447.43 5,312.56 1,620.22 1,691.30 1,758.63 1,822.62 1,883.88 1,943.05 2,000.76

Intake 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total production (SV + O - I) 2,824.64 2,942.62 -1,127.16 1,983.90 2,101.95 2,181.28 2,246.00 2,305.56 2,363.81 2,422.34

%variation 4.2% -138.3% 276.0% 6.0% 3.8% 3.0% 2.7% 2.5% 2.5%

Meat equivalent

Average living stock 8,972.17 9,190.86 7,793.90 6,366.02 6,547.99 6,743.82 6,942.63 7,141.22 7,339.19 7,537.14

Stock variation 204.65 232.74 -3,026.67 170.93 193.01 198.64 198.99 198.19 197.75 198.14

Offtake 1,122.92 1,150.29 2,496.91 761.50 794.91 826.56 856.63 885.42 913.24 940.36

Intake 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total production (SV + O - I) 1,327.58 1,383.03 -529.77 932.43 987.92 1,025.20 1,055.62 1,083.61 1,110.99 1,138.50

%variation 4.2% -138.3% 276.0% 6.0% 3.8% 3.0% 2.7% 2.5% 2.5%

Financial equivalent

Average living stock 8,663.04 8,889.70 4,897.85 6,157.38 6,339.83 6,531.00 6,723.48 6,915.26 7,106.35 7,297.47

Stock variation 220.28 233.05 -1,906.71 175.25 189.64 192.70 192.26 191.30 190.89 191.34

Offtake 1,065.40 1,092.55 1,495.21 723.75 755.79 785.90 814.42 841.70 868.04 893.73

Intake 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total production (SV + O - I) 1,285.68 1,325.60 -411.49 899.00 945.44 978.60 1,006.68 1,033.00 1,058.93 1,085.07

%variation 3.1% -131.0% 318.5% 5.2% 3.5% 2.9% 2.6% 2.5% 2.5%

Milk

Avg. per reprod. fem. and year 108.00 108.00 72.00 108.00 108.00 108.00 108.00 108.00 108.00 108.00

Total per year 4,110.24 4,191.20 2,347.51 2,874.14 2,988.82 3,081.79 3,166.43 3,248.45 3,330.36 3,413.31

%variation 2.0% -44.0% 22.4% 4.0% 3.1% 2.7% 2.6% 2.5% 2.5%

Skin & hides

Total per year 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

%variation

Wool

Total per year 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

%variation

Manure

Total per year 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

%variation

Productivity measures

Nb. new sub-adult/adult F 49% 49% 22% 49% 49% 49% 49% 49% 49% 49%

Nb. new adult/adult F 40% 40% 14% 40% 40% 40% 40% 40% 40% 40% =

cáÖìêÉ=VW=m~êí=(oÉëìäíëÒ=çÑ=ÇóåãçÇ|éêçàKñäë=Ó=mêçÇìÅíáçå=EiáîÉ=ïÉáÖÜíI=jÉ~íI=ÉíÅKFK=

=
=



 NQ=

Year

Feed 1 2 3 4 5 6 7 8 9 10

Feed requirements

DM 1,741.94 1,784.40 1,513.18 1,235.96 1,271.29 1,309.30 1,347.90 1,386.46 1,424.90 1,463.33

%variation 2.4% -15.2% -18.3% 2.9% 3.0% 2.9% 2.9% 2.8% 2.7% =

cáÖìêÉ=NMW=m~êí=(oÉëìäíëÒ=çÑ=ÇóåãçÇ|éêçàKñäë=Ó=cÉÉÇK=

=
=
=

=

cáÖìêÉ=NNW=m~êí=(dê~éÜáÅëÒ=çÑ=ÇóåãçÇ|éêçàKñäëK=

=

OK aóåãçÇ|ëíÉ~ÇóKñäë=

qÜÉ=bñÅÉä=áåíÉêÑ~ÅÉ=ÇóåãçÇ|ëíÉ~ÇóKñäë=áë=ëáãáä~ê=íç=ÇóåãçÇ|éêçàKñäëI=Äìí=Å~äÅìä~íáçåë=
çåäó=ÅçåÅÉêå=~=NJóÉ~ê=éÉêáçÇ=~åÇ=íÜÉ=äáîÉëíçÅâ=éçéìä~íáçå=áë=~ëëìãÉÇ=íç=ÄÉ=~í=~=ëíÉ~Çó=
ëí~íÉ=EáKÉKI=íÜÉ=ëÉñJÄóJ~ÖÉ=ëíêìÅíìêÉ=áë=ëí~ÄäÉ=~åÇ=íÜÉ=~ååì~ä=éçéìä~íáçå=ÖêçïíÜ=ê~íÉ=ZNFK=
=
qÜÉ=áåíÉêÑ~ÅÉ=Åçåëáëíë=çÑ=íÜÉ=ëÜÉÉí=píÉ~Çó=ëí~íÉ=ãçÇÉä=EcáÖìêÉ=NOFI=ïÜáÅÜ=áë=ÅçãéçëÉÇ=çÑ=
íïç=é~êíëW=Jm~ê~ãÉíÉêëÒ=~åÇ=JoÉëìäíëÒK=pÜÉÉí=Jqãé=píÉ~Çó=ëí~íÉÒ=Åçåí~áåë=~ää=íÜÉ=
áåíÉêãÉÇá~êó=Å~äÅìäìëK=
=
m~ê~ãÉíÉêë=~åÇ=êÉëìäíë=~êÉ=íÜÉ=ë~ãÉ=~ë=Ñçê=ÇóåãçÇ|éêçàKñäëI=ÉñÅÉéí=íÜÉ=ÑçääçïáåÖ=áíÉãëW=
=

• `çåÅÉêåáåÖ=íÜÉ=éçéìä~íáçå=ëáòÉI=íÜÉ=ìëÉê=ÑáñÉë=íÜÉ=åìãÄÉê=çÑ=~Çìäíë=EÄó=ëÉñFK=
kìãÄÉêë=çÑ=àìîÉåáäÉë=~åÇ=ëìÄJ~Çìäíë=~êÉ=~ìíçã~íáÅ~ääó=Å~äÅìä~íÉÇ=Ñêçã=íÜÉ=
ÇÉãçÖê~éÜáÅ=ê~íÉë=~åÇ=íÜÉ=ëíÉ~Çó=ëí~íÉ=Éèì~íáçåë=E~ééÉåÇáñ=PFK=aóåjçÇ=
Å~äÅìä~íÉë=É~ÅÜ=ãçåíÜ=íÜÉ=~Çìäí=ëìêéäìë=EÅçäìãå=JpìêéäìëÒ=áå=íÜÉ=ëÜÉÉíF=çå=íÜÉ=
Ä~ëÉ=çÑ=íÜÉ=ëéÉÅáÑáÉÇ=Åçåëí~åí=~Çìäí=ëáòÉëK=tÜÉå=éçëáíáîÉI=íÜÉ=ëìêéäìë=áë=êÉãçîÉÇ=
Ñêçã=íÜÉ=éçéìä~íáçå=~åÇ=~ÇÇÉÇ=íç=íÜÉ=çÑÑí~âÉ=E~åÇ=áåîÉêëÉäó=áÑ=íÜÉ=ëìêéäìë=áë=
åÉÖ~íáîÉFX=

=
• kç=áåí~âÉ=åìãÄÉê=Å~å=ÄÉ=ÉåíÉêÉÇ=áå=íÜÉ=ëÜÉÉíI=ïÜáÅÜ=ëáãéäáÑáÉë=ëçãÉ=çÑ=íÜÉ=

êÉëìäíëK=



 NR=

=
=
=
Parameters STEADY STATE

Exact age (year) Population structure

Age-group duration (month) from to Pop. size Global Intra-sex Surplus

Female      Juvenile 12 0.0 1.0 F       J 5.23 10% 14% -

Sub-adult 36 1.0 4.0 S 11.78 22% 32% -

Adult 132 4.0 15.0 A 20.00 38% 54% 0.75

Male          Juvenile 12 0.0 1.0 M       J 5.12 10% 32% -

Sub-adult 36 1.0 4.0 S 9.01 17% 56% -

Adult 72 4.0 10.0 A 2.00 4% 12% 1.29

Total         F 37.01 70% 100% -

M 16.13 30% 100% -

T 53.14 100% 2.05

Demography Production Feeding
Reproduction Milk Daily requirements

Parturition rate per year 0.60 Offtake per lactation 200.00  (DM per day and kg LW)
Net prolificacy rate 1.00 Live weight (at beginning of age group)

Prob. of female at birth 0.50 Female      J 30 Female      J 0.00025

Death and offtake S 50 S 0.00025

Female A 250 A 0.00025

Hazard rates/year Death      J 0.20

S 0.07 Male      J 30 Male      J 0.00025

A 0.04 S 70 S 0.00025

A 300 A 0.00025

Offtake      J 0.06 Meat

S 0.03 Carcass yield 0.47

A 0.03 Financial value

Female      J 43.00

Probabilities Death      J 18% S 75.00

S 7% A 100.00

A 4%

Male      J 43.00

Offtake      J 5% S 85.00

S 3% A 130.00

A 3% Skin and hides

Female      J

Male S

Hazard rates/year Death      J 0.20 A

S 0.07

A 0.04 Male      J

S

Offtake      J 0.10 A

S 0.20 Wool

A 0.21 J

S

Probabilities Death      J 17% A

S 6% Manure per day

A 4% J

S

Offtake      J 9% A

S 18%

A 19%

Results

Production

Number/initial size

Offtake      F 9%

M 26%

T 14%

Number

Living stock      F 37.01

M 16.13

T 53.14

Offtake     Female      J 0.34

S 0.35

A 2.56

Male      J 0.55

S 1.78

A 1.85

Total      F 3.25

M 4.19

T 7.44

Live weight equivalent

Living stock 7,130.48

Offtake 1,363.07

Meat equivalent

Living stock 3,351.32

Offtake 640.64

Financial equivalent

Living stock 4,354.74

Offtake 712.44

Milk

Avg. per reprod. fem. and year 120.00

Total per year 2,400.00

Skin & hides 0.00

Wool 0.00

Manure 0.00

Productivity measures

Nb. new sub-adult/adult f. 0.49

Nb. new adult/adult f. 0.40

Feed
Feed requirements

DM 650.66

=

cáÖìêÉ=NOW=fåíÉêÑ~ÅÉ=ÇóåãçÇ|ëíÉ~ÇóKñäëK=

=



 NS=

`Ü~éíÉê=PK=kìãÉêáÅ~ä=Éñ~ãéäÉë=

^ää=íÜÉ=Éñ~ãéäÉë=ÇÉîÉäçéÉÇ=áå=íÜáë=ÅÜ~éíÉê=ïÉêÉ=ëáãéäáÑáÉÇ=Ñçê=Ñ~Åáäáí~íáåÖ=íÜÉ=
éêÉëÉåí~íáçåK=

NK aêçìÖÜí=áå=Å~ííäÉ=éçéìä~íáçå=

få=íÜáë=Éñ~ãéäÉI=ïÉ=ìëÉÇ=ÇóåãçÇ|éêçàKñäë=Ñçê=ëáãìä~íáåÖ=íÜÉ=áãé~Åí=çÑ=~=ÇêçìÖÜí=çå=íÜÉ=
Çóå~ãáÅë=çÑ=~=Å~ííäÉ=éçéìä~íáçå=áå=íÜÉ=p~ÜÉäK=
=
m~ê~ãÉíÉêë=ïÉêÉ=~ëëìãÉÇ=íç=ÄÉ=Åçåëí~åí=çîÉê=íÜÉ=éêçàÉÅíáçå=ÉñÅÉéí=ÇìêáåÖ=íÜÉ=óÉ~ê=çÑ=
ÇêçìÖÜíK=m~ê~ãÉíÉêë=Ñçê=åçêã~ä=óÉ~êë=EáKÉKI=ïáíÜçìí=ÇêçìÖÜíF=ïÉêÉ=ÇÉÑáåÉÇ=Ñêçã=äáíÉê~íìêÉK=
cçê=íÜÉ=ÇêçìÖÜíI=ïÉ=~ëëìãÉÇ=íÜ~í=~=ÑáÉäÇ=ëìêîÉó=ï~ë=áãéäÉãÉåíÉÇ=Ñçê=Éî~äì~íÉ=íÜÉ=áãé~Åí=
çÑ=íÜÉ=ëÜçÅâ=EÉKÖKI=ìëáåÖ=~=ÅêçëëJëÉÅíáçå~ä=NOJãçåíÜ=êÉíêçëéÉÅíáîÉ=ãÉíÜçÇX=iÉëåçÑÑ=Éí=~äKI=
OMMTF=~åÇ=Ü~ë=éêçîáÇÉÇ=íÜÉ=ÇÉãçÖê~éÜáÅ=ê~íÉëK=qÜÉëÉ=ëìêîÉó=ï~ë=~ëëìãÉÇ=íç=
ÇÉãçåëíê~íÉ=~=ÖÉåÉê~ä=áåÅêÉ~ëÉ=áå=íÜÉ=ãçêí~äáíó=ê~íÉë=Eé~êíáÅìä~êäó=Ñçê=óçìåÖ=~åÇ=çäÇ=
~åáã~äëF=~åÇ=áå=çÑÑí~âÉ=ê~íÉë=Eé~êíáÅìä~êäó=Ñçê=~Çìäí=ã~äÉëFI=~åÇ=~=Çêçé=áå=íÜÉ=é~êíìêáíáçå=
ê~íÉK=
=
m~ê~ãÉíÉêë=~åÇ=êÉëìäíë=~êÉ=íÜçëÉ=éêÉëÉåíÉÇ=áå=cáÖìêÉë=O=íç=NN=çÑ=`Ü~éíÉê=O=EáåíÉêÑ~ÅÉ=
ÇóåãçÇ|éêçàKñäëFK=

NKNK m~ê~ãÉíÉêë=

NKNKNK dÉåÉê~ä=ÅÜ~ê~ÅíÉêáëíáÅë=

tÉ=Å~êêáÉÇ=çìí=~=éêçàÉÅíáçå=çîÉê=OM=óÉ~êëI=~ëëìãáåÖ=íÜ~í=íÜÉ=ÇêçìÖÜí=çÅÅìêêÉÇ=áå=óÉ~ê=
JPÒK==
=
cÉã~äÉ=~ÖÉ=Öêçìé=Çìê~íáçåë=ïÉêÉ=ëÉí=íç=NOI=PS=~åÇ=NPO=ãçåíÜë=Ñçê=àìîÉåáäÉëI=ëìÄJ~Çìäíë=
~åÇ=~ÇìäíëI=êÉëéÉÅíáîÉäóK=j~äÉ=~ÖÉ=Öêçìé=Çìê~íáçåë=ïÉêÉ=ëÉí=íç=NOI=PS=~åÇ=TO=ãçåíÜëK=
`çêêÉëéçåÇáåÖ=~ÖÉ=Öêçìéë=Eáå=Éñ~Åí=~ÖÉëF=~êÉ=JM=íç=N=óÉ~êÒI=J[N=íç=Q=óÉ~êëÒ=~åÇ=J[Q=íç=NR=
óÉ~êëÒ=Ñçê=ÑÉã~äÉë=~åÇ=JM=íç=N=óÉ~êÒI=J[N=íç=Q=óÉ~êëÒ=~åÇ=J[Q=íç=NM=óÉ~êëÒ=Ñçê=ã~äÉëK=
=
tÉ=ëí~åÇ~êÇáòÉÇ=íÜÉ=áåáíá~ä=íçí~ä=éçéìä~íáçå=ëáòÉ=íç=NMMK=qÜÉ=~ëëìãÉÇ=éçéìä~íáçå=ëÉñJÄóJ
~ÖÉ=ëíêìÅíìêÉ=áë=éêÉëÉåíÉÇ=áå=cáÖìêÉ=O=EÑÉã~äÉë=êÉéêÉëÉåíÉÇ=SSB=çÑ=íÜÉ=áåáíá~ä=ëíçÅâFK=

NKNKOK aÉãçÖê~éÜó=

m~êíìêáíáçå=ê~íÉ=ï~ë=ëÉí=íç=MKSM=óÉ~êJN=çå=åçêã~ä=óÉ~êë=EÅçêêÉëéçåÇáåÖ=íç=~å=~îÉê~ÖÉ=
áåíÉêî~ä=ÄÉíïÉÉå=é~êíìêáíáçåë=çÑ=NKST=óÉ~êëF=~åÇ=íç=MKQM=óÉ~êJN=áå=íÜÉ=ÇêçìÖÜí=óÉ~êK=kÉí=
éêçäáÑáÅ~Åó=ê~íÉ=ï~ë=ìåÅÜ~åÖÉÇ=ÇìêáåÖ=íÜÉ=éêçàÉÅíáçå=~åÇ=ëÉí=íç=NK=mêçéçêíáçå=çÑ=ÑÉã~äÉë=
~í=ÄáêíÜ=ï~ë=RMBK==
=
kç=ã~ëëáîÉ=êÉëíçÅâáåÖ=ï~ë=~ëëìãÉÇ=~ÑíÉê=íÜÉ=ÇêçìÖÜíK=lÑÑí~âÉ=ê~íÉë=êÉéêÉëÉåíÉÇ=JåÉí=
çÑÑí~âÉÒ=EÄ~ä~åÅÉ=ÄÉíïÉÉå=çÑÑí~âÉ=~åÇ=áåí~âÉFK=jçêí~äáíó=~åÇ=çÑÑí~âÉ=ê~íÉë=ìëÉÇ=áå=íÜÉ=
éêçàÉÅíáçå=~êÉ=éêÉëÉåíÉÇ=áå=q~ÄäÉ=NK==
=



 NT=

NKNKPK mêçÇìÅíáçå=

qÜÉ=ãáäâ=çÑÑí~âÉ=éÉê=ä~Åí~íáçå=ï~ë=ëÉí=íç=NUM=ä=EÉKÖKI=Q=ãçåíÜë=çÑ=ä~Åí~íáçå=ñ=PM=Ç~óë=ñ=NKR=
äLÇ~óFK=iáîÉ=ïÉáÖÜíë=~åÇ=åÉí=çÑÑí~âÉ=Ñáå~åÅá~ä=î~äìÉë==Äó=ëÉñ=~åÇ=~ÖÉ=Öêçìé=áå=åçêã~ä=~åÇ=
ÇêçìÖÜí=óÉ~êë=~êÉ=éêÉëÉåíÉÇ=áå=q~ÄäÉ=O=EíÜÉó=~êÉ=ÉñéêÉëëÉÇ=áå=NMMMJc`c^X=N=bìêç=Z=SRT=
c`c^FK=tÉ=~ëëìãÉÇ=~=Çêçé=çÑ=PRB=çÑ=íÜÉ=ëÉääáåÖ=éêáÅÉë=ÇìêáåÖ=íÜÉ=ÇêçìÖÜíK==
=
qÜÉ=Å~êÅ~ëë=óáÉäÇ=ï~ë=ëÉí=íç=QTB=~åÇ=ïÉ=~ëëìãÉÇ=íÜ~í=íÜÉ=Ç~áäó=ÑÉÉÇ=êÉèìáêÉãÉåíë=áå=Çêó=
ã~ííÉê=ïÉêÉ=OKRB=çÑ=íÜÉ=äáîÉ=ïÉáÖÜí=Ñçê=~ää=ëÉñÉë=~åÇ=~ÖÉ=Öêçìéë=EÉåíÉêÉÇ=î~äìÉ=áå=
aóåjçÇ=ï~ë=JMKMMMORÒI=Ñçê=ÉñéêÉëëáåÖ=ÑÉÉÇ=êÉèìáêÉãÉåíë=áå=qçåX=cáÖìêÉ=RFK==

q~ÄäÉ=NW=jçêí~äáíó=~åÇ=çÑÑí~âÉ=áåëí~åí~åÉçìë=Ü~ò~êÇ=ê~íÉë=E~åÇ=ÅçêêÉëéçåÇáåÖ=éêçÄ~ÄáäáíáÉëF=ìëÉÇ=áå=
íÜÉ=éêçàÉÅíáçåK=

= e~ò~êÇ=ê~íÉë=EóÉ~êJNF= = `çêêÉëéçåÇáåÖ=éêçÄ~ÄáäáíáÉë=EBF=

= kçêã~ä=óÉ~ê= = aêçìÖÜí= = kçêã~ä=óÉ~ê= = aêçìÖÜí=

pÉñ= ^ÖÉ=Öêçìé=

= aÉ~íÜ= lÑÑí~âÉ= = aÉ~íÜ= lÑÑí~âÉ= = aÉ~íÜ= lÑÑí~âÉ= = aÉ~íÜ= lÑÑí~âÉ=

cÉã~äÉ= gìîÉåáäÉ= = MKOM= MKMS= = MKSM= MKMU= = NU= R= = QQ= S=

= pìÄJ~Çìäí= = MKMT= MKMP= = MKNQ= MKNP= = T= P= = NO= NN=

= ^Çìäí= = MKMQ= MKMP= = MKOQ= MKPM= = Q= P= = NV= OP=

j~äÉ= gìîÉåáäÉ= = MKOM= MKNM= = MKSM= MKNM= = NT= V= = QP= T=

= pìÄJ~Çìäí= = MKMT= MKOM= = MKNQ= MKPS= = S= NU= = NN= OU=

= ^Çìäí= = MKMQ= MKON= = MKOQ= MKTN= = Q= NV= = NR= QS=

=

q~ÄäÉ=OW=iáîÉ=ïÉáÖÜíë=~åÇ=Ñáå~åÅá~ä=î~äìÉë=EåÉí=çÑÑí~âÉF=Äó=ëÉñ=~åÇ=~ÖÉ=ìëÉÇ=áå=íÜÉ=éêçàÉÅíáçåK=iáîÉ=
ïÉáÖÜíë=ÅçêêÉëéçåÇ=íç=íÜÉ=ÄÉÖáååáåÖ=çÑ=íÜÉ=~ÖÉ=ÖêçìéëK=

pÉñ= ^ÖÉ=Öêçìé= iáîÉ=ïÉáÖÜí=EâÖF= = cáå~åÅá~ä=î~äìÉ=EåÉí=
çÑÑí~âÉX=NMMMJ`c^F=

= = kçêã~ä= aêçìÖÜí= = kçêã~ä= aêçìÖÜí=

cÉã~äÉ= gìîÉåáäÉ= PM= PM= = QP= OU=

= pìÄJ~Çìäí= RM= RM= = TR= QV=

= ^Çìäí= ORM= ORM= = NMM= SR=

j~äÉ= gìîÉåáäÉ= PM= PM= = QP= OU=

= pìÄJ~Çìäí= TM= TM= = UR= RR=

= ^Çìäí= PMM= PMM= = NPM= UQ=

=

NKOK oÉëìäíë=

qÜÉ=ÇêçìÖÜí=ÖÉåÉê~íÉÇ=~=Çêçé=çÑ=JPMKRI=JPRKV=~åÇ=JPOKPB=áå=ÑÉã~äÉI=ã~äÉ=~åÇ=íçí~ä=
éçéìä~íáçå=ëáòÉëK==
=



 NU=

^ÑíÉê=íÜÉ=ÇêçìÖÜíI=íÜÉ=~ååì~ä=éçéìä~íáçå=ÖêçïíÜ=ê~íÉ=ÑäìÅíì~íÉÇ=ÄÉíïÉÉå=OKQ=~åÇ=PKMB=
~åÇ=ÅçåîÉêÖÉÇ=íç=~äãçëí=OKRBK=qÜÉ=ëíçÅâ=ï~ë=Ñìääó=êÉÅçåëíáíìíÉÇ=ÇìêáåÖ=íÜÉ=óÉ~ê=JNSÒ=
EcáÖìêÉ=NNFI=áKÉK=NP=óÉ~êë=~ÑíÉê=íÜÉ=ÇêçìÖÜíK=få=åçêã~ä=óÉ~êëI=íÜÉ=íçí~ä=éêçÇìÅíáçå=Eáå=
åìãÄÉê=çÑ=~åáã~äë=éÉê=óÉ~êF=êÉéêÉëÉåíÉÇ=~äãçëí=VI=OO=~åÇ=NQB=çÑ=íÜÉ=áåáíá~ä=ÑÉã~äÉI=ã~äÉ=
~åÇ=íçí~ä=éçéìä~íáçåëK=
=
aóå~ãáÅë=çÑ=íÜÉ=çíÜÉê=éêçÇìÅíáçåë=~åÇ=çÑ=ÑÉÉÇ=êÉèìáêÉãÉåíë=~êÉ=éêÉëÉåíÉÇ=áå=cáÖìêÉ=T=íç=
cáÖìêÉ=NMK=cçê=~=ãçêÉ=ÅçãéäÉíÉ=Éî~äì~íáçå=çÑ=íÜÉ=ÇêçìÖÜí=áãé~ÅíI=íÜÉ=ìëÉê=ëÜçìäÇ=Å~êêó=
çìí=~=éêçàÉÅíáçå=ïáíÜçìí=íÜÉ=ÇêçìÖÜí=~åÇ=Åçãé~êÉ=éêçÇìÅíáçåë=ïáíÜ=íÜçëÉ=çÑ=íÜÉ=éêÉëÉåí=
éêçàÉÅíáçåK=

OK aÉJïçêãáåÖ=áãé~Åí=áå=ëÜÉÉé=ÜÉêÇ=

få=íÜáë=Éñ~ãéäÉI=ïÉ=ìëÉÇ=ÇóåãçÇ|ëíÉ~ÇóKñäë=Ñçê=ëáãìä~íáåÖ=íÜÉ=áãé~Åí=çÑ=ÇÉïçêãáåÖ=çÑ=
~å=çîáåÉ=ÜÉêÇI=~ëëìãáåÖ=~=ëíÉ~Çó=ëí~íÉ=EëÉÉ=iÉëåçÑÑ=Éí=~äKI=OMMMI=OMMN=Ñçê=çíÜÉê=Éñ~ãéäÉë=
ïáíÜ=ã~íêáñ=ãçÇÉäëFK=
=
tÉ=Åçãé~êÉÇ=éêçÇìÅíáçåë=çÑ=íïç=ÜÉêÇëW=~=JÅçåíêçäÒ=ÜÉêÇ=EïáíÜçìí=ÇÉïçêãáåÖF=~åÇ=~=
JíêÉ~íÉÇÒ=ÜÉêÇ=EïáíÜ=ÇÉïçêãáåÖFK=tÉ=~äëç=Éëíáã~íÉÇ=íÜÉ=E~ééêçñáã~íÉF=ÄÉåÉÑáíLÅçëí=ê~íáç=
çÑ=íÜÉ=íêÉ~íãÉåí=íÜ~í=Å~å=ÄÉ=ÉñéÉÅíÉÇ=Äó=íÜÉ=Ñ~êãÉêK==
=
få=íêÉ~íÉÇ=ÜÉêÇëI=~ää=~åáã~äë=çÑ=~ÖÉ=[P=ãçåíÜë=ïÉêÉ=~ëëìãÉÇ=íç=ÄÉ=ÇÉïçêãÉÇK=qÜÉ=Åçëí=
çÑ=íêÉ~íãÉåí=ï~ë=Å~äÅìä~íÉÇ=~ëëìãáåÖ=íÜ~í=íÜÉ=ìåáèìÉ=ÉñéÉåëÉ=Ñçê=Ñ~êãÉê=ï~ë=íÜÉ=
éìêÅÜ~ëÉ=çÑ=ãÉÇáÅáåÉëK=qÜÉ=íêÉ~íãÉåí=Åçëí=éÉê=~åáã~ä=E[P=ãçåíÜëF=~åÇ=óÉ~ê=ï~ë=ëÉí=íç=
QRM=c`c^=EiÉëåçÑÑ=Éí=~äKI=OMMMFK=
=
tÉ=Å~êêáÉÇ=çìí=~=ëáãìä~íáçå=Ñçê=É~ÅÜ=ÜÉêÇ=EÅçåíêçä=~åÇ=íêÉ~íÉÇF=áå=ÑáäÉë=
ÇóåãçÇ|ëíÉ~Çó|ÅíêäKñäë=~åÇ=ÇóåãçÇ|ëíÉ~Çó|íêÉ~íÉÇKñäëI=êÉëéÉÅíáîÉäóK==

OKNK m~ê~ãÉíÉêë=

OKNKNK dÉåÉê~ä=ÅÜ~ê~ÅíÉêáëíáÅë=

gìîÉåáäÉ=~ÖÉ=Öêçìé=Çìê~íáçå=ï~ë=ëÉí=íç=P=ãçåíÜë=EcáÖìêÉ=NPFI=Ñçê=ÄÉáåÖ=~ÄäÉ=íç=ÖÉí=íÜÉ=
åìãÄÉê=çÑ=~åáã~äë=çÑ=Éñ~Åí=~ÖÉ=[P=ãçåíÜë=~í=ëíÉ~Çó=ëí~íÉ=~åÇ=íç=Å~äÅìä~íÉ=íÜÉ=Åçëí=çÑ=
ÇÉïçêãáåÖK=
=
líÜÉê=~ÖÉ=Öêçìé=Çìê~íáçåë=ïÉêÉ=ëÉí=íç=V=EëìÄJ~ÇìäíëF=~åÇ=NOM=E~ÇìäíëF=ãçåíÜë=Ñçê=ÑÉã~äÉëI=
~åÇ=íç=V=~åÇ=OQ=Ñçê=ã~äÉëK==
=
qÜÉ=åìãÄÉêë=çÑ=ÑÉã~äÉ=~åÇ=ã~äÉ=~Çìäíë=ïÉêÉ=ëÉí=íç=PM=~åÇ=OI=êÉëéÉÅíáîÉäóK=

OKNKOK aÉãçÖê~éÜó=

få=íÜÉ=Åçåíêçä=ÜÉêÇI=é~êíìêáíáçå=ê~íÉ=ï~ë=ëÉí=íç=MKVM=óÉ~êJN=EÅçêêÉëéçåÇáåÖ=íç=~å=~îÉê~ÖÉ=
áåíÉêî~ä=ÄÉíïÉÉå=é~êíìêáíáçåë=çÑ=NKNN=óÉ~êëF=~åÇ=åÉí=éêçäáÑáÅ~Åó=ê~íÉ=íç=NKMN=EcáÖìêÉ=NQFK=
mêçéçêíáçå=çÑ=ÑÉã~äÉë=~í=ÄáêíÜ=ï~ë=RMBK=
=
jçêí~äáíó=~åÇ=çÑÑí~âÉ=ê~íÉë=~êÉ=éêÉëÉåíÉÇ=áå=q~ÄäÉ=NK=i~ãÄ=YZP=ãçåíÜë=çäÇ=ïÉêÉ=~ëëìãÉÇ=
åçí=ÅçããÉêÅá~ääó=ìëÉÇ=Äó=Ñ~êãÉêëK=^Çìäí=çÑÑí~âÉ=ê~íÉë=ïÉêÉ=~äëç=ëÉí=íç=MW=íÜÉêÉÑçêÉ=~Çìäí=
çÑÑí~âÉ=ÅçêêÉëéçåÇÉÇ=íç=íÜÉ=ëìêéäìë=Åçãé~êÉÇ=íç=íÜÉ=Åçåëí~åí=~Çìäí=éçéìä~íáçå=ëáòÉëK===



 NV=

=
aÉïçêãáåÖ=ï~ë=~ëëìãÉÇ=íç=êÉÇìÅÉ=íÜÉ=ãçêí~äáíó=çÑ=PMB=áå=~ää=ëÉñÉë=~åÇ=~ÖÉ=ÖêçìéëI=~åÇ=
íç=áåÅêÉ~ëÉ=íÜÉ=é~êíìêáíáçå=~åÇ=éêçäáÑáÅ~Åó=ê~íÉë=çÑ=RB=EcáÖìêÉ=NQFK=

OKNKPK mêçÇìÅíáçå=

cçê=íÜÉ=éìêéçëÉ=çÑ=Åçãé~êáåÖ=íÜÉ=éêçÇìÅíáçåë=çÑ=íÜÉ=Åçåíêçä=~åÇ=íêÉ~íÉÇ=ÜÉêÇëI=ïÉ=çåäó=
ÅçåëáÇÉêÉÇ=íÜÉ=çÑÑí~âÉ=áå=~åáã~ä=åìãÄÉêë=~åÇ=áå=Ñáå~åÅá~ä=î~äìÉë=Eáå=NMMMJc`c^X=N=bìêç=Z=
SRT=c`c^F=EcáÖìêÉ=NRFK=iáîáåÖ=Å~éáí~ä=EèìáíÉ=ëáãáä~ê=ÄÉíïÉÉå=íÜÉ=íïç=ÜÉêÇëI=ëÉÉ=ÄÉäçïF=
ï~ë=åçí=ÅçåëáÇÉêÉÇK=

OKOK oÉëìäíë=

oÉëìäíë=~êÉ=éêÉëÉåíÉÇ=áå=cáÖìêÉ=NSK=qÜÉ=íçí~ä=äáîáåÖ=éçéìä~íáçå=ëáòÉë=ïÉêÉ=RQKT=~åáã~äë=áå=
íÜÉ=Åçåíêçä=ÜÉêÇ=~åÇ=RUKO=~åáã~äë=áå=íÜÉ=íêÉ~íÉÇ=ÜÉêÇK=
=
qçí~ä=~ååì~ä=éêçÇìÅíáçåë=EçÑÑí~âÉF=ïÉêÉ=NTKO=~åáã~äë=EOVTKM=NMMMJc`c^F=áå=íÜÉ=Åçåíêçä=
ÜÉêÇ=~åÇ=OOKP=~åáã~äë=EPTUKN=NMMMJc`c^F=áå=íÜÉ=íêÉ~íÉÇ=ÜÉêÇK=qÜáë=ÅçêêÉëéçåÇë=íç=~å=
áåÅêÉ~ëÉ=çÑ=OOKPLNTKO=Z=OVKSB=çÑ=íÜÉ=éêçÇìÅíáçå=áå=~åáã~ä=åìãÄÉê=~åÇ=çÑ=PTUKNLOVTKM=Z=
OTKPB=áå=Ñáå~åÅá~ä=î~äìÉK=
=
qÜÉ=Åçëí=çÑ=ÇÉïçêãáåÖ=ï~ë=Å~äÅìä~íÉÇ=Ñêçã=íÜÉ=éçéìä~íáçå=ëíÉ~Çó=ëí~íÉ=îÉÅíçê=EëìÄJ~Çìäíë=
~åÇ=~ÇìäíëFW=
=

`=Z=xEVKS=H=PMKMF=H=EVKP=H=OFz=G=MKQR=Z=OOKV=NMMMJc`c^K=
=
få=íÜáë=ëÅÉå~êáçI=íÜÉ=ÄÉåÉÑáíLÅçëí=ê~íáç=çÑ=ÇÉïçêãáåÖ=ï~ë=íÜÉåW=
=

_L`=Z=EPTUKN=J=OVTKMFLOOKV=Z=PKRK=
=
=
=



 OM=

=
=

E~F=

Parameters STEADY STATE
Exact age (year) Population structure

Age-group duration (month) from to Pop. size Global Intra-sex

Female      Juvenile 3 0.0 0.3 F       J 3.25 6% 8%

Sub-adult 9 0.3 1.0 S 8.23 15% 20%

Adult 120 1.0 11.0 A 30.00 55% 72%

Male          Juvenile 3 0.0 0.3 M       J 3.25 6% 25%

Sub-adult 9 0.3 1.0 S 7.98 15% 60%

Adult 24 1.0 3.0 A 2.00 4% 15%

Total         F 41.49 76% 100%

M 13.23 24% 100%

T 54.72 100% =
EÄF=

Parameters STEADY STATE
Exact age (year) Population structure

Age-group duration (month) from to Pop. size Global Intra-sex

Female      Juvenile 3 0.0 0.3 F       J 3.64 6% 8%

Sub-adult 9 0.3 1.0 S 9.59 16% 22%

Adult 120 1.0 11.0 A 30.00 52% 69%

Male          Juvenile 3 0.0 0.3 M       J 3.64 6% 24%

Sub-adult 9 0.3 1.0 S 9.29 16% 62%

Adult 24 1.0 3.0 A 2.00 3% 13%

Total         F 43.23 74% 100%

M 14.93 26% 100%

T 58.15 100% =

cáÖìêÉ=NPW=m~ê~ãÉíÉêë=çÑ=ÇóåãçÇ|éêçàKñäë=Ó=dÉåÉê~ä=ÅÜ~ê~ÅíÉêáëíáÅë=EÇÉïçêãáåÖ=Éñ~ãéäÉFK=E~FW=
`çåíêçä=ÜÉêÇI=EÄFW=qêÉ~íÉÇ=ÜÉêÇK=

=
=



 ON=

=
=
===========================E~F===================================================================EÄF=

Demography
Reproduction

Parturition rate per year 0.90

Net prolificacy rate 1.01

Prob. of female at birth 0.50

Death and offtake

Female

Hazard rates/year Death      J 0.28

S 0.28

A 0.10

Offtake      J 0.00

S 0.10

A 0.00

Probabilities Death      J 7%

S 18%

A 10%

Offtake      J 0%

S 7%

A 0%

Male

Hazard rates/year Death      J 0.28

S 0.28

A 0.10

Offtake      J 0.00

S 0.20

A 0.00

Probabilities Death      J 7%

S 18%

A 10%

Offtake      J 0%

S 13%

A 0% ====

Demography
Reproduction

Parturition rate per year 0.95

Net prolificacy rate 1.06

Prob. of female at birth 0.50

Death and offtake

Female

Hazard rates/year Death      J 0.20

S 0.20

A 0.07

Offtake      J 0.00

S 0.10

A 0.00

Probabilities Death      J 5%

S 13%

A 7%

Offtake      J 0%

S 7%

A 0%

Male

Hazard rates/year Death      J 0.20

S 0.20

A 0.07

Offtake      J 0.00

S 0.20

A 0.00

Probabilities Death      J 5%

S 13%

A 7%

Offtake      J 0%

S 13%

A 0% ==

cáÖìêÉ=NQW=m~ê~ãÉíÉêë=çÑ=ÇóåãçÇ|éêçàKñäë=Ó=aÉãçÖê~éÜó=EÇÉïçêãáåÖ=Éñ~ãéäÉFK=E~FW=`çåíêçä=
ÜÉêÇI=EÄFW=qêÉ~íÉÇ=ÜÉêÇK=



 OO=

=
=
=================================E~F===================================================================EÄF=

Production
Milk

Offtake per lactation

Live weight (at beginning of age group)

Female      J

S

A

Male      J

S

A

Meat

Carcass yield

Financial value

Female      J 5.00

S 9.00

A 12.00

Male      J 5.00

S 12.00

A 23.00 =======

Production
Milk

Offtake per lactation

Live weight (at beginning of age group)

Female      J

S

A

Male      J

S

A

Meat

Carcass yield

Financial value

Female      J 5.00

S 9.00

A 12.00

Male      J 5.00

S 12.00

A 23.00 ==

cáÖìêÉ=NRW=m~ê~ãÉíÉêë=çÑ=ÇóåãçÇ|éêçàKñäë=Ó=mêçÇìÅíáçå=EÇÉïçêãáåÖ=Éñ~ãéäÉFK=E~FW=`çåíêçä=ÜÉêÇI=
EÄFW=qêÉ~íÉÇ=ÜÉêÇK=

=================================E~F===================================================================EÄF=

Results

Production

Number/initial size

Offtake      F 17%

M 76%

T 31%

Number

Living stock      F 41.49

M 13.23

T 54.72

Offtake     Female      J 0.00

S 0.81

A 6.35

Male      J 0.00

S 1.56

A 8.47

Total      F 7.16

M 10.03

T 17.19

Live weight equivalent

Living stock 0.00

Offtake 0.00

Meat equivalent

Living stock 0.00

Offtake 0.00

Financial equivalent

Living stock 608.41

Offtake 297.02 ======

Results

Production

Number/initial size

Offtake      F 23%

M 81%

T 38%

Number

Living stock      F 43.23

M 14.93

T 58.15

Offtake     Female      J 0.00

S 0.95

A 9.18

Male      J 0.00

S 1.83

A 10.32

Total      F 10.13

M 12.15

T 22.28

Live weight equivalent

Living stock 0.00

Offtake 0.00

Meat equivalent

Living stock 0.00

Offtake 0.00

Financial equivalent

Living stock 640.14

Offtake 378.12 =

cáÖìêÉ=NSW=oÉëìäíë=çÑ=ÇóåãçÇ|éêçàKñäë=EÇÉïçêãáåÖ=Éñ~ãéäÉFK=E~FW=`çåíêçä=ÜÉêÇI=EÄFW=qêÉ~íÉÇ=ÜÉêÇK=



 OP=

^ééÉåÇáñ=

NK fåëí~åí~åÉçìë=Ü~ò~êÇ=ê~íÉë=

jçêí~äáíó=~åÇ=çÑÑí~âÉ=ê~íÉë=ÉåíÉêÉÇ=áå=aóåjçÇ=~êÉ=Jáåëí~åí~åÉçìë=Ü~ò~êÇ=ê~íÉëÒI=êÉÑÉêêÉÇ=
~ë=Ü=áå=íÜÉ=éêÉëÉåí=Ü~åÇÄççâK=
=
fåëí~åí~åÉçìë=Ü~ò~êÇ=ê~íÉë=~êÉ=Åçããçå=é~ê~ãÉíÉêë=áå=ëí~íáëíáÅ~ä=ëìêîáî~ä=ãÉíÜçÇë=EëÉÉ=Ñçê=
Éñ~ãéäÉ=`Üá~åÖI=NVUQX=h~äÄÑäÉáëÅÜ=~åÇ=mêÉåíáÅÉI=NVUMX=iÉÉI=NVVOFK=tÜÉå=Ü=áë=Åçåëí~åí=áå=
~=ÖáîÉå=éÉêáçÇI=íóéáÅ~ä=Ü~ò~êÇ=ê~íÉë=Éëíáã~íÉë=~êÉ=Ü=Z=ãLq=çê=Ü=Z=ãLn I=ïÜÉêÉ=ã=áë=íÜÉ=
åìãÄÉê=çÑ=ÉîÉåíë=EÉKÖK=ÇÉ~íÜëF=çÄëÉêîÉÇ=áå=íÜÉ=éÉêáçÇI=q=íÜÉ=íçí~ä=íáãÉ=çÑ=éêÉëÉåÅÉ=çÑ=íÜÉ=
~åáã~äë=áå=íÜÉ=éÉêáçÇ=E?íáãÉ=~í=êáëâ?=áå=ÉéáÇÉãáçäçÖóF=~åÇ=n =íÜÉ=~îÉê~ÖÉ=åìãÄÉê=çÑ=
~åáã~äë=áå=íÜÉ=éÉêáçÇ=En =áë=~å=~ééêçñáã~íÉ=çÑ=qFK=e~ò~êÇ=ê~íÉë=Ü~îÉ=ÇáÑÑÉêÉåí=éêçéÉêíáÉë=
íÜ~å=éêçÄ~ÄáäáíáÉëK=cçê=Éñ~ãéäÉI=Ü~ò~êÇ=ê~íÉë=~êÉ=ÉñéêÉëëÉÇ=áå=íáãÉJN=ìåáí=~åÇ=Å~å=Ü~îÉ=
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