NleMorpaduyeckue Kpm3ncbl B MOMNYsLUM
aJIbNMUACKUX CYpKoB (Marmota marmota)
LleHTpanbHoro Maccusa (®paHLus)
Demographic crisis in a population of Alpine marmots

”1 CDD Ramousse Raymond CDD

e A g

-
S

; '.;;',f'i;;ahe,.% no Ox0Te v fivkoit ¢



BeBeneHue Introduction

"
v A P

PN R, ".__‘\'J
( ‘.I'\i.‘i \ Sy G o ath

seases weaf
~-‘.)f"5 ,:f’hk'f}“.ﬁhi‘ﬂm J




3oHa 0630pa The study area
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introduced in
the Mézenc
surroundings
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and 1991.
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30Ha 0630pa The study area

29 b The number of

X YyncneHHocTb | - %
02 marmots reached

pocturna s 2008 oy ! .
rony 504 ocobGe, | N A 23 504 animals in 2008,
e o distributed in £ 100

pacnpenenéHHbIX B :
+/- 100 ceMeitHbIX family groups, over
more of 500 sq km.

. rpynn Ha 6onee
o 500 KMZ.




HeMorpapuyeckmue Kpusnucbl  The demographic crisis

CuuTaeTcs, 4To ecTb Npobnema, When the total number of marmots observed in
Korga obuwas YnmcneHHocTb roga (Y+1) (Y+1) is lower than this of year (Y), this is
NPUXOAUTCHA HUXKE, YEM YUCIIEHHOCTb considered as a problem.
roga (Y).
‘ 20 We called 1t a . This
TaKoe COCTaBMsIeT .~ phenomenon was observed in 1997, 2001 and
. 9TO ABNEHVe HabNo[anoch B | 2009.
1 99:;7 2001 n 2009 ropax.

\ " The decrease of the total number is a

convenient indicator, but insufficient by itself to
understand the dynamic 1e marmot
' d s 4 population.
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JKkcnnyaTtaumst 6a3bl JaHHbIX Using the database

ba3a paHHbIX No3BoONSIET HaM The database allowed to describe the
y3HaBaTb Ce30HHble KosiebaHus seasonal fluctuations of the marmot
YUCTIEHHOCTUN CYPKOB N N3MEHEHUS number and the changes of the 3

- TPEX UAEHTUPULIMPYEMBIX

" identifiable age classes:
 BO3pACTHbIX KNaccoB:
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c fZaTau,uﬂ Haluen 6a3bl AaHHbIX o 2 asl<1ngnvo main qﬁé’su hs,*
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Bonpocbl  Questions

lpepcrasnsioT in BCe Do all the demographic accidents
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Which hypotheses could be:
formulated to explain them?
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[naxpoHn4yeckas 3BONOLMS OOLLLEN YACTIEHHOCTU NOMYNSALUN

Historical changqe of the opulatlon b%eneral 11:,1mber
YncneHHocTb N0 OKOAYaHUIO ce30Ha r at end of summer

= MakcumManbHoe 4ncno NMoACHUTAHHDbLIX B TEHEHNN J1ETA XKXUBOTHbIX

= Max Nb. of animals numerated during summer
600
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[lnaxpoHn4yeckas 3BonoLns obLen YNCIEHHOCTM Nonynsaumm
Historical change of the population general number

YncneHHOCTb Mo Ha4yany ce3oHa Number at end of winter

= )KMBOTHbIE MO OKOHYaHMIO CE30HA — AETEHbILLN
= Animal Nb. At end of summer - Juveniles

2008 2009
-33 -70
-8% | -20%




E 1
[lnaxpoHnyeckas 3BOOLMSA NO BO3PaACTHOM KaTeropmm

Historical change by age class
B3pocnbie Adults

= KonnyecTtBo ceMenHbIX rpynn* 2
= Nb. Family Groups * 2

% ad/total
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[lnaxpoHuyeckasi 3BOOLMSA MO BO3PACTHOM KaTeropum
Historical change by age class

B3pocnbie nponssoantenu Reproductive Adults

= KonnyecTtBo noMéTtoB * 2
= Nb. litters * 2

2001
-36




2. k|
- lnaxpoHuyeckasi 3BOJIOLMS MO BO3PacTHOM KaTeropuu
Historical change by age class

Henonoso3pernsble Subadults

= [TonHoe Y1cno HabnaaEMbIX XXUBOTHbIX -(YMCNO B3POCIIbIX + YACIO [ETEHbILLEN)
= Total observed Nb - (Adult Nb + Juvenile Nb )

2008 § 2009

2005002




2. k|
- lnaxpoHuyeckasi 3BOJIOLMS MO BO3PacTHOM KaTeropuu
Historical change by age class

[leTéHbIn Juveniles

= [lonHoe 4Ynucno HabnpaeMbiX AETEHbILLEN
= Total Nb Juveniles observed

26 % juv/
total
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3nmHume notepm (3I1) Winter loss (WL)

3M=nosHas YNCNEHHOCTb B KOHLE Y - YACSIEHHOCTb B Havane Y+l
WL = Total Nb endY - Nb beginning Y+1
3M%=((NofHas YNCNEHHOCTb B KOHLE Y - YUCNEHHOCTb B Ha4vane Y+1)/
MOJIHaa YNCJIEHHOCTb B KOHLLE Y)100
WL% = ((Total Nb endY - Nb beginning Y+1)/ Total Nb endY)x100

2008 § 2009
-138 B -220
-28% QI -44%




CuHTe3 pe3ynbtaTtoB  Result Synthesis

IBOJIOLMS OTHOCUTESIbHbIX YAacTOT MO BO3PacTHOWM KaTeropum
Change in relative frequency for the different age classes

B3pocrbie npoussoguTenu Reproductive Adults

Bapocsibie HenpouasoguTtenu Non reprod Adults
Rerésun Juvenies | 1997 EX 2007 | 2009

3umnue notepu Winter Loss
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OCTPaHCTBEHHbIE USMEHEHUA Space Changes

HuCneHHbIN POCT OTPaXaeTCs TakXKe B To the numeric changes correspond also space
NPOCTPAHCTBEHHbIX U3MEHEHUSIX, AENALLNXCS changes related to two main process:
Ha ABa npougecca:

PacnpocTpaHeHue = co3gaHue

¢ : S I
MECTOMONOXEHNI + PEOKKYNaLWS Dispersion = site creation + re-use of

OMyCTEBLUMX MECTOMOOXEHW. . . abandoned sites

Mcue3HoBeHMe = [epBblit rof, OnyLLeHNS Extinction = First year of vacancy for known
' U3BECTHbIX MECTOMOJIOXKEHUN. sites
| l‘lpou,ecc:bl NCYE3HOBEHNSA U We have not found any relation between

F’aCHOCTIOHHeHV|9| no BCeN BUANMOCTU, HE . & extinction and dispersion, neither with the
A CBSI3aHbI HM C KOJINYECTBOM _ subadult number, nor with the adult number..

noJsioB bIX, HW

He PO ospenﬁ ¢ KO s E0N I The year following an h1bernat1qg gr151s an

# 33 DOCTIBIX.

| %ane KPU3NCa 3UMHEI CrISYKA increase of both heno_menons 18 observed

cTat @pyeTcsa YCUNEHNE 3TUX ABYX
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MocnepctBua Consequences

Pa3sMHoOXXeHune 3HauuTenbHo cHusunocb B 1997 1 2001 ropax.

CunbHbIN cnajg pa3MHOXKEHUS B 1997,14 2QO1 rogax BNeYéT 3a
co@ou cnaj, KoNM4ecTsa OCTaBLUMXCS B XKMBbIX NPK BbIXOAE Ms}m i
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1. Anckyccua Discussion

B 1997, 2001 n 2007 ropax 4acToTbl In 1997, 2001 et 2007, reproductive frequency

Pa3MHO>XXEHUA OKa3aJIUCb HNXKE :
¢ 1s under the average =

5 cpepHen =

| " B 2008 roay 3auMHue notepu 6binu ) In 2008, winter loss was very hight =
~ 0Cc060 CUIbHBIMU = MR,
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2. Anckyccuma Discussion

Kpusuncbl pasMHOXeHUS: The reproductive crisis:
CTPyKTYpa Momyssiym CypKos B8 1997, 2001 u The structure of marmot population, in
2007 rogax npefcTaBnseT HECKONbKO OBLLMX 1997, 2001 and 2007, shows several
XapaKTEPUCTUK: common characteristics:

y - The numbers of reproductiv
- YMCNEHHOCTb B3POCIIbIX MPON3BOAUTENEN U , _ p ©
|4 aa o~
- AeTEHbILLEN (3Tn gBa NnapameTpa adults and juveniles (both parameters are

| B3aMMOCBS3aHbl) OTMEYAET CUIbHOE linked) show a . This

cé;(pam,eHme 4TO COOTBETCTBYET XapakTEPHOMY corresponds to a characteristic reduction of
,,cua,u,y M1040POAMSI. fertility.

:%

-

Op,HospeMeHHo YUCJIEHHOCTb B3pocnb|x ) I ¥: - At the same tl,me,.;he nurﬂ’b rs of
3
et

poms op,nTeneM " Henonosoapqnbl “ 8 non reproductlve ad% d”’s*u_“ ults ;?sfm
’ 3TV iBa NapameTpa “'& e . (both par “eﬁrﬁ“eters are not hnked)



3. Anckyccua Discussion

Kpusuc 3anMHen cnsaykm The hibernal crisis

Kpu3auc, B 2009 ropy, He

NPepCTaBnseET HU OAHOWN U3 XapaKTepUCTMK The crisis in 2009 did not show any of the
KPU3UCOB Pa3MHOXEHUS. He Gblin 3aTPOHYTbI characteristics of the reproductive crises. Neither adults,
HW B3POC/Ible, HU NMPOU3BOACTBO CypuarT. nor marmot cub production were impacted. Conversely,
OpHako 2007 2008 rogbl npeacrasnsiioT 2007 2008 shown the highest winter mortality
CaMble CUJNbHble YPOBHU 3UMHEN CMEPTHOCTM, observed in the Mezenc (resp. 28 and 44%, more of
KOTopble 6b1M oTMe4YeHbl B Me3eHke (28% wm 50% in 2 years).

44% cOOTBETCTBEHHO , T.e. Ha 50% 6onbLue 33

2:.ropa).

B okTs16pe, Hosi6pe 2008 ropa, BoCTOYHas 't

yacTb LleHTpanbHoro Maccusa noTtepnena b

OY€eHb 'CUJIbHble, CKOHLLEHTPUPOBaHHbIE Ha :
/HECKOJIbKO AHen, ocaAKu, Toraa Kak yxxe
“Ha4yanacb 3MMHSS crisyKa.

In October-November 2008, the eastern part of the
Central Massif endured very strong rainfalls during a
very few days, while hibernation was on.
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4. Inckyccua Discussion

Base Plwio INFOCLIMAT Base Pluwio INFOCLIMAT
it Nevembes 2008 1* &eition

Octotira 2008 2° &dition

pPs A0 3bero HosAbps 2008 roga
:8th 2008 to November 3rd 2008
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5. Anckyccuna Discussion

NnHamMnka

Dynamics of
CEMEWHbIX rpynn

' family groups
B 2009 ropy: : in 2009:

. B yépHom:

Black
disparition




Inckyccua Discussion

[lo BCcen BepOSATHOCTW HabGnogaeMblie The demographic changes observed did not
aemorpapuyeckme N3MeHeHUs He seemed to be related to a higher predation or
cnepyet npunucbiBaTtb K YCUNIEHHOMY anthropogenic pressure.

AaBJIEHNIO XULLIHNYECTBa Uin
YyesioBeyeckoro ¢akropa.

MpununHa cunbHoro <l The strong demographic crisis of 2009
;Aemorpaduyeckoro kpuauca 2009 seemed to be in direct relation to the
f' oAa Kak 6yAaTo HaxoguTcs B MPSAMOM ‘ outstanding rainfalls occuring during autumn
'CBSI3M C YpE3BbIYANHBIMW OCaAKaMU o - 2008.
e Cce myl ;008 roaa.

fx) = Conversely, the causes of the 1997, Z QO]g-and

"'I'IpW-IMHbI Kpusucos 1997, — & = Q :
i ZO 097 rop,os prp,Hee 2()07 cr1s¢s are | re dtiﬁtfculf'lto d*eﬁn%‘




KoHeL, The END
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