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Age distribution in sa ble Marfes zibellil/a populations 

VL I\])[MII~ G. M ONAK II OV 

Inst itute 01' Plant ami Animal Eco logy, Ekatcrinburg 

Abs trac t 

Thc rcstill s 0 1' prec isc aging of sablL's from 14 regional popu lations made fü r last 30 ycnrs are 
discusscd. Thc agc composition was ShOWll lO bc the most variable charaClcri sti cs orlhe sablc populations. 
Thc juvenil es alld SCI1CX havc th c g rcatc s! rales 0 1' morwlily. Thc juveniles (sub-ycarlin gs). ycarlings 
(> 1 ycnr), middl c-aged and mature sab lcs. lorm in g th c rcproduclivc eOfe (2 - 7 years), and sell eoX 
(o lder [ha llS ycars) rcprcscnt [he tour sl.;pa ratl.; f'UllCliol1ul rnacrogroups o l'sn blc populations. COlllpositioll 
or rcpn::sc l1l<llivc sampies rcllccls thl.! tt"lll.! popu lation strllctllrc blll fl.ll" rcprodllcti ve corl.! onl y. Thc 
juvenile sablcs play the ro1c 0 1" »slIper l1l1i ty«( in the: population; bl.!sides. they are hUl1ted sc lccli vcly. 

Z usam m e nfass un g 

Altc r s"crt e ilung in Z obe lpoplIlalion cn (il1artes zibellill tl) - Es wurden dic Ergcbnissc 

der exakten A ltersbestimmung aus 14 Unters uchungsgcbictcn - mit Hilfe "on einer in den 

let z te n 30 Jahren angewancllen M etho de unters ucht. Es wurde gezeigt , da ss die 

A lters verte ilung einer der am me is ten veränderlichen Pa ramete r eier Zobclpopu lationen 
is t. De n größtcn Sterblichkeitskoel"li z icn t haben di e juvcn il e n und mehrjähri gen T ie re . 

Juve nil e Ticre , einjährige (ei n Jahr +), die den Reproeluktionskern bildenden s ubadulte Il 

und ad ult e n Tie re (2 - 7 Jahre alt) , und mehrjährige (übe r 8 Ja hre alt) bi lden in den 

Zobe lpopulati onen vier verschiedene funktionelle Gruppe n. Die Z usammensetzung de r 

repräsenta ti ven S tichprobc n w ide rsp iegelt e ine echte Populationss truktur, a ber nur ftir 

di e Tiere des Reproduktionskerns . Die juvcnilen Zobel sp ie len in der Populat ion e ine 
)) ßallastrolle« und werden außerdem wahlweise gefan gen. 

Keyworcl s : age de term ination , population dynamies, life span, mortality 

I. Introdll ction 

Agc compos ition is one 01" the most variable characlcris tics of any population (ODW.l 
1986) . It is cu rrentl y consiclered to be o nc 01' thc ways in w hich populat ions adap t 

themsclvcs to changing environmc nt (SCIIW,\[{Z 1969). At thc samc timc, thc age struc ture 

is one of thc leas t studied popu lati on charac teri s li cs, espccially for game or fur-bearin g 
an ima ls, because me thods for re lati vc ly prec isc age dc tefmill3tions have not been workcd 

out until recclltly (e.g. S ;-'·!IRNOV 1960, KL EVEZAL & KLEINEN IIE IW 1967). Neverthe less, s tudies 
on the age s tructurc have bec ll done Oll a Ilumbef of game m3111mals, includ ing sabl cs (e.g. 
T 1M OF1' IOEV & NADEEV 1955, ß AYEVSKY 1956, ZALEK1.m 1956, 1962, Vmsc lu N1N 1963). 
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By previous invcstigations (c.g. SOK.o J.ov 1979, MONAKIIOV & ß AKEEV 198 1, MONAK1IQV 

1983), thc agc slruclure cf sable popu lations was found 10 change in time alld 10 differ 
bc t\Vcen thc parts 01' the area, the 11105t changeable parameter bcing thc share 01' cohorts 
cf under one-ycar-old an imals, i.c. juveniles. However, thc o ld mcthods of age determination 
were inadeq uatc für rcvca ling not only thc exae! age structurc 01' thc groups selcclcd, but 
also such illlportan l characteristi cs as thc Iife span 01' thc sabl e in thc wild. 

Unfortunatc ly, the analys is of population age sl ructures by such methods as coullting 
st ructurcs in tcelh and bones (KLEV EZA L & KLEINENßERG 1967) was not papular amongst 

researchcrs in lc rcs ted in sable eco logy dur ing that period (KRYUCI!KOV 1974, SOKOLOV 
1979, BELOV 1980, MONr\KHOV 1983 , DEVYATKIN 1992). Thc reason for that migh l be the 
complex ity of thi s melhod. 

11 may secm doubtful if the determination of populat ion strUClure based on animals 
laken in hun1ing is correet. Now the only accessible ami objcc1i ve method 10 solve thi s 
problcm is to tes t, biologically, the population structure. Onc cannot say that thc structurc 
ob tai ned in an invcst igation is thc samc as the true populat ion structurc , but there is no 
doubt that the strueture revealed by hunting sampies does rcOeet the true popu lation 
structure , espccia lly in its dynamics. This l11 ethod has been lIsed widely by ccologists fo r 
ll1any yea rs. M/\Cf'ADYEN (1965) noted that in a population 01' w ild an imals only a selected 
grollI' cOLlld bc stud ied )Hhough data obta incd by that mcthod could be ve ry precisc«. 

2. Materials :lIld I11cthods 

In thc prescnt study, the au thor lI sed hi s own data to rcvca l thc agc structu rc 01' sablc 
populations (st lldi eel wi th gamcMlllanagcmcnt needs) in thc northcrn SlIbMUrals (1/ = 2150) 
during thc period of 1978 - 1990, and in thc basin ofthe Rivcr Kizir (t hc western Sayan, 
11 = 1765) dur ing thc period of 1977 - 1982. For thc analysis, dara on age structure obtained 
by apply ing thc mcthod of KLEVEZAL & KLEl NENUERG (1967) , which is bascd on counts of 
ccmcnt laycrs in the sablc canine tceth , wc re uscd. 

The aut hor has been app ly ing thc Kleveza l method s inec 1978 lI sing a bas ic part 01' 
uppcr (or mand ibular) canine tooth. Microscopc prcparations in e luded 10 - 16 dycd 
longit udina l sec tioll s. The crossMsection does not a llow observat ions of allllual layers 
along the ir whole length. The main diniculty was 10 elete rminc thc age of animals > I ycar 
anel < 2 years old. In some cases, thc first annual laycr in thc can ine ccmcnt is part ia ll y 
indisl inct , or not vis iblc a long thc whole length (GRAKov 1981, MONAKI-IOV 1984, 2004, 
KLEVEZAL 1988). Such animals could thcrcfore sometimcs be dctennined as juveniles. 

»Readab ility« of anll Lla l layers in can inc eemenl ean va ry de pending on the quality 01' 
pre liminary procedures and dyeing technique, as we il as o n the equi pmcnt used (c .g. 
mieroscope, lighting) . Surfic icn t expcrienee, training, anel senior collcagues' panicipation 
are necessa ry for suecessful determi nation of sable age. It is a lso des irable 10 have reference 
preparations 01' animals of known age. 

In addition, the lit e rat ure data werc li sed for comparisons (total sampie is 11 563 
individuals , Tab. 3). All observed regions are shown in Fig. I. By ana lys is ofage struelUre, 
the index of the Illean age (M,, ) was ca lculaled as a wcightcd average, aecording 10 thc 
formula: /\1/" = 'i.};x / n, whcre 1; was thc number of anil11a ls in the X i agc class (0 , I, 2, ctc.), 
and 11 was the number 0 1' anima1s in the sample(s). 



Agc d istribution in sablc populations 137 

Fig. I Geographic disposi ti on 01" locat ions obscrvcd (A): 
1 - Tavda, 2 - Yugan, 3 - Dcmjanka, 4 - Vakh, 5 - Vasj ugan (KRY UCI1KOV 1974), 
6 - Kuznctsk A lat:lll (KItYUCl IKOV 1974),7 - Ahai ( L UKASIIOV 1980), 8 - Western Sayan 
(SOKOI.OV 1979), 9 - K izi r l3asin, 10 - Vi luy (Sm,\usIIEV 200 I), 11 - Lcnsk (BELIK ct al. 1990), 
12 - Aldall (BEI.IK cl al. 1(90), 13 - Kolim:l (Si\I'RONOV & A N1 KIN 2000), 
14 - Magadan reg. (DEVJATK IN 1992). OWII data on map are marked w i th (*) . 
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3. Res"IIS 

As a res ult o f age determination, we have rece ived allnua l age distributions from sable 
populations of the Transurals (Tab. I) and the rive r Kizir bas in (western Sayan Mts , Tab. 2). 

As a ru le, the juveni les (born in the current year) dominated in populations (Fig. 2) . 
Their average share was 627 ± I OA 0/00 and 756 ± 10.2 %0 in the Transurals and in the basin of 
Kizir, rcspectivcly, and diOcrences betwecn reg ions wcre statis ti cally signHicant (fd = 8.86, 
p < 0.00 I). Howcvcr, thc sh<trc 0 1' juveniles was not constant <tnd varied to a great cxtcnt, 
as shown in Fig. 2. 

Probably nuctuations of thc number ofjuveniles cause thc cycling size 01' a population 
as a whole (NAUMOV 1963, MONAKHOV 1968, 1974). Average shares 01' other age groups in 
the investigated regions were less var iable. 

In this study, d ifferent aspects of popula tion dClllography of sables will be cons idered 
in comparison wi th the dara by other researchcrs fb und in sc icnt ific publ ications. 

Tab.2 Agc di stribution ofthc sablc population in Kizir basin ( 1977 - 1982, in per mille) 

Agc dass 1977- 1978 1978- 1979 1979- 1980 1980- 198 1 1981 - 1982 Average 

0 801 702 682 834 768 756 

I 6 1 106 41 7 35 57 

2 36 64 88 19 39 49 

3 20 41 34 26 22 29 

4 18 29 30 32 26 27 

5 23 14 30 29 44 25 

6 20 14 41 10 18 20 

7 9 8 17 2 4 8 

8 7 4 30 16 22 14 

9 3 12 0 10 9 7 

10 0 2 7 13 4 5 

II 2 4 0 0 0 2 

12 0 0 0 2 9 2 

Ma ± SE 0.67 ± 0.08 0.90 ± 0.09 1.26 ± 0. 13 0.85 ± 0.07 1.04 ± 0. 12 0.9 1 ± 0.04 

QUOI<! 01' 
126 ± 16 170 ± 17 240 ± 25 118 ± 18 153 ± 24 158 ± 9 

2- 7 ± SE 



140 Vladi mir G. Monakhov 

4. Discu ss ioll 

Some factors that dctermine the agc structure o f' populations, such as li fe span, mortali ty, 
ami rcproducl ivc propcrt ics, need to bc d isc usscd. 

Lire span 

Thc potential life span of a sable is abaut 20 ycars, as shown by data from zoos alld rur 
farms (MI\NTEI I'EL 1934, AFANASYEV & PEI{ELDIK 1966, MONAK110V 1974). Recent studics 
(SOKOLOV 1979, BEI.DV 1980) have showll that the age 01' thc o lelest animals in thc wil d is 
13 - 20 ycars, bu t !heir proportion 111 popu lation s is cx tremely lew, 
i.c. 0.1 - 0.3 %. Anlongst thc prescllt ly studicd sam pies, we fou nd sablcs 0 1' maximally 12 
( rrol11 thc Kiz ir basin) allel 18 ycars old (from lhe northern Sub-Urals, own data). Thcrc are 
no <I llimals aver 15 yea rs o ld in nalurc , c r the ir num ber is very low. 

Ccmentum layer counts showed timt the lire span of sablcs in na tu re is much shortcr 
than in animals from fur fa rms. Thus, the existcnce of animals 01' 13 - 14 ycars old in nature 
CH n be considcrcd as an cx traordi nary cvenl. It is gcncrally agrccd (SCHWARZ 1959) that thc 
potential lif'c span is hardl y cver attaincd in nature. In fact , onl y one pe r mille 01' sables 
rcachcs an agc approaching the possib le maximulll. In reali ty, the ave rage lire period 01' 
sables in nature was estimated to be 2.5 - 3.5 ycars . 
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Fig. 3 Dynamics 01" Ihc share of juven ik:s in sab lc populations o/" Sibcria (cllumcralion 01' localions 
as in Fig. I). No t!.!: 13a - after 13 m.IK CI al. 1990, 13b - ancr SEDAUSIII,V 2001. 

Age strllc turc, morta lity and survival 

Investiga tion on sa l11 plcs (F ig. 3, Tab. 3) showed timt the pro portion o rjuveni les is vc ry 
o Hen enormoliS. Thi s is in con tradiction with thc natura l ra tc of population growth and 
liuer s ize observed (sec bclow). Th is pheno111cl1011 cOlild be cxpla incd by prcdominan t 
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withdrawal 01' juvenil es in thc huntillg proccss (i.c. se lect ive ca tching, shooting and 
trapping) as reported earli er (MON/\KI10V & B AKEEV 1981, M ONAKI10V 1983) für sable alld 
(S 1I.-IlRNOV 1983) rar other harvestcd specics . 

80th data by other rcscarches (MONAK IIOV & ß AKEEV 198 1) amI our data (MONAK IIOV 

1983, 1999, 2004) provc that the agc structurc is thc most changcable characteristic of' thc 
population, and this is more pronounced for thc younger age groups, especia lly the 
juven il es. Thi s fact was also provcd by preci sc determ inati ons 01' thc age and by 
subdividing thc sampI es into age groups (Tab. 3). Thus, in thc tota l sampIes, the share 01' 
ju veniles ranged ("rom 15.2 % in Kizir (Tab. 2) to 44.6 % in thc Sub·U rals (Tab. I), the share 
of year-old animals 9.9 - 19 .6 %, gro ll p 01' 2 - 5 year·old animals 8.5 - 31.5 , 01' 6 year·olds 
3. 1 - 14.4 , and of 7 yenrs and over 3.3 - 15.3 %. In general , groups of YOllng animal s, 
especiall y juveni les (Fig. 2), determ ined popul ation nuctuati ons and age structure cycl ing 
all ovcr thc spcc ics area (Tab les I, 2, 3). 

Tab. 3 Agc distribution of some sable populations in Russ ia (in per mille). Enumeration of 
locutions as in Fig. I . 

Locations (11) 

Agc I. 2. 3. 4. 5 6. 7. 8. 9. 13. 
d ass (321 ) (634 ) (-130) (765) (859) (537) (91 4) (3508) ( 1765) (1477) 

0 667 555 664 635 353 305 340 360 756 559 

I 65 164 133 95 167 181 173 223 57 219 

2 40 69 50 53 165 169 127 125 49 115 

3 40 32 14 30 123 143 118 94 29 56 

4 34 39 22 42 76 86 94 68 27 J' -, 
5 34 39 24 33 50 50 66 48 25 17 

6 44 38 31 40 30 47 49 31 20 8 

7 12 16 17 14 1 ~ 13 13 22 8 3 

8 25 16 16 14 12 4 13 13 14 

9 3 17 7 14 4 0 4 6 7 

~ 10 34 14 22 30 1 2 2 10 8 

14. 
(353) 

377 

244 

119 

90 

59 

34 

20 

17 

11 

28 

Befo re ana lys ing thc age structurc , it shou ld bc noted that thc average age (Ma) 

characteriscs not only thc age structurc of thc popul<ltion, but g ives an impress ion o n 
dynamics in the popu lation size. Thus, the incrcasc in the average ages (Tabs 1 and 2) in 
1979/80, 1983 ~ 1985 :md 1989/90 re ll eet thc dec rease in the population s ize and thc 
cxtending thc agc spcctrum in those yea rs. On thc contrary, the lowest va lucs of 11'/a reneet 
population rcjuvenation and, conscq ucn tl y, the incrcase of thc populat ion sizc (sec Fi g. 4) . 
A ll the abovc·mcnt iollcd is an addit io nal proof of vc ry e lose conn ec ti ons bClween 
dynami cs in Ilumber, population agc structure, and life conditions (SCHWARZ 1960, NAUMOV 

1963 , M /\ c F ADYEN 1965). 
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Fig.4 Variations of the menn agc "4. and the share of 2 - 7 yca rs old sab lcs in same Siberian 
populations (enumeration of locations as in Fig. I). Note: 13b - follow SEDALl SHEV 2001. 

Dy namics cf thc age structurc of sable populations in thc western Sayan in 1966 - 1970 
(SOKOI.OV 1979) und in 1977 - 1982 (Qwn data) is combincd in Fig. 5. Thc logaritlll11ic scale 
is uscd 10 give a possibil ilY of CO rfeC! eval uation of thc cvcnncss 0 1' decrcasc fro m olle 

(youngcr) agc gro llp to anothcr (older) olle. In other words , wc can evaltlatc anima I 
morta lity and sUfv iva l from various agc groups (»currcll t agc distribution«, see CA UG IILY 
1979) and cvenncss in reduct ions in thei r numher by hunting. In fac t, as CAUGIILY ( 1979) 
noted, 0 11 thc logar ithmic scale, thc numher of animals in age groups decreascs li ncarl y by 
ti me. Consequently, deviations 1'1"0111 thc straight line (»D«( in Fig. 5) in thc diagram should 
mean g rowi ng or reducing mortalit y of animal s of a de finite agc gro up and sclcct ive 
hutlting ( in thc ca se of overslepping). [n Fig. 5, the lillc 01' the age distribut ion is not 
straigh t a ltho ug h it tcnds to be. Nevcrthclcss , the stra ight line is an ideal case. The 
Ilumbcrs of animals in thc agc groups from 2 10 8 smoothly dccreases , whi lst in age groups 
9 and o lde r, reduetio l1 s in number is more abrupt. The ahove-ment ioned facts allow us to 
conclude that until some dcfinit c moment (agc), in populations 01' long-li ved species o f 
game animals, 1110rt a lity is caused mainly by the innuc ilce o f hUll ling, and Ihell natural 
reduct ion becomcs Illore important. CAUG IILY ( 1979) found that the curvc 01' agc-dcpendant 
Illorta li ty is 01' )U«-shape, and Ihis is a lso provcd by dma on sablcs (Fig. 5). 
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Fig.5 Age di stribution 01' the sahle populations in western Sayan in 1963 - 1970 and 1977 - 1982. 
Linc 0 shows the distribution rccounted wiLh thc mtc 01' mortalit y 0.286 

Thc broad outline of the sable mortality, allel it s age changcs, can bc al so seen by 
comparing ligures on the survival of eaeh age group for a ollc-yea r pcriod (rig. 5) . After 
detcrmining the pereentage of survival by eomparing the \lumber of animals of some 
definite age in aseleeted group and the number of animals in thc prcccding age group, we 
can calculate mortality as an alternnti vc index (Tab. 4). 

The lo\Vcst monality is reg istered amongst ani1llal s of2 - 7 years ol el and has limits 0.242 
- (M 0.286) - 0.364 (Tab. 4). It is also proved by data ITol11 the northcrn Sub-Umls 0.206 -
(M 0.227) - 0.24 I; Tab. I) and south-west Siberia (M, ~ 0.354 and M" ~ 0.4 I 3, according to 
the data of K RYUCltKOV 1974 anel M7 = 0.260 by data of L UK!\St IOV 1980 in Tab. 3) . 

By thc graph iea l seheme 01' the age s truc ture of thc samp ies \vc can determine the 
presence or absence the raised mortality or young and old animal s . If~ in the scheme 
(Fig. 5) wc aSS llllle the age distributi on 01' c1asscs 2 - 7 to bc a stra ight linc, and llse it as 
a ))platcau« (line 0 ) according to S jI.·ttRNOV ( 1983), \vc can interpret thc ))burst« in the quota 
of young an imals above line 0 as being sc lccti vc hunting. Reduct ion in the senex portion 
can bc cxplaincd by the fac t that the <l nimal s 01' thi s group are the most difficult to cateh. 
Besides this, their numbcr is vcry smal l bel: Cl USC 01' their high natural morta lit y. 
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Tab.4 Age distribution , survival and lTlortality rales in sab lcs or western Sayan in 1963 - 1970 
(SOKOLOV 1979) aml 1977 - 1982 (own daln) 

Age class N Surviva l rate MOrlality rale 
Distribution tor 

SR ~ 0.714 
(per mi lle) (SR) 

(per mille) 

0 492 0.340 0.660 291 

I 167 0.596 0.404 208 

2 100 0.728 0.272 148 

3 73 0.747 0.253 106 

4 54 0.741 0.259 76 

5 40 0.675 0.325 54 

6 27 0.636 0.364 39 

7 17 0.758 0.242 28 

8 13 0.493 0.507 20 

9 6 0.677 0.323 14 

10 4 0.348 0.652 10 

11 2 - - 7 

12 - 14 4 - - -

Ir we assume thai thc rale of dccrcasc for a1l agc groups is thc same für <ll1imals of 2 - 7 
years old, then thc !lumber ofj uvenilcs in these tests should be 291 %0 but nol 492 %0, as 
shown in Tab. 4. Correspondingly, thc !lumber of year-old anilllals should bc 208 but not 
167 %0. Thc same method allowcd also determination of the presumed agc structurc of thc 
game sampies from thc northcrn Suh- Ura ls (Tab. 1, n"). 

St udi es on thc populati on age structurc in thc basin of thc Kizir Rivcr showed ilS 
signilicant difference (1.1 = 30.4, P < 0.001) from that ofthe population ofthe ccntral part of 
the western Sayan (far examplc, see Fig. 2). This became especial1y clear when wc compared 
(Fi g. 4) average ages: thc Ri vc r Kizir basin populat ion is much younger (1.1 = 15.7 , 
P< 0.001) ami has a less complicatcd structurc. The reason for that is probab ly (Q be 
found in the different levels 01' hUllting pressure. I-Iunting in the Kizir are<! is unelcrtaken 
by sk ilful and clever hunte rs . This is thc ractor that determ ines the hi gh reprod uctivc 
pcrformance and specific agc st ructure of the Kizir population . In areas innucnccd by 
intensi ve hlillting, animals 01' cvery group are caught at relati ve ly hig her intellsi ties, ami 
as the stronger is the pressure of hunting >Hhe more general is the elimination« (SCHWARZ 
1969). Consequently, rates 01' change of generations are hi g hcr, the strllcturc of thc 
population is less cOll1p li catcel, anel the quota of YOllng anillla ls is lligher. Such concllls ion 
matches the reslilts obtained by NUh'IEROV ( 1973) . Probably, the innucllce of hUllting on 
sable populations in the sOlllh-east of western Siberia (KRYUCHKOV 1974) is less importanl. 
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In the popu lations that are less affected by hunting, high Iluctuations in numbers wcrc 
found not onl y among juven iles but also for oldcr agc groups (> land > 2 years) 01' sablcs. 
Under such conditi ons, female barrenness grows and their fertility reduces; the period 01' 
actual sexual maturation 01' young animals becomes longer, and mortality 01' young animals 
rcaches it s peak. As a result , thc annllal incrcment becomes lower (Tli\\OHEEV & NADEEV 
1955, ZALEKER 1962, POLUZADOV 1965 , KI-Il.EIINIKOV 1977). A grcater number of age c\asses 
is typica l rar popu lations that are less exploited ancl less va riabl e in their size, for cxample , 
in reserves. 

Reproducti ve performance 

Sable juveniles (age dass 0) do not take part in the reproduction, therefore mating 
per iod takes place in July - August (when they are onl y 2 - 3 months old). Young an imals , 
yearlings of age c\ass 1 (to be more exact, aged 14 - 15 months old ) do not always reach 
their sexual maturity a lld thus do not I"ully real isc their rc product ive poten ti al (MANTEIFEL 
1934, RAYEWSKY 1947, ZALEKE1{ 1950). 

We rcvea led thc fcrt il ity 01' sablc fcmales by corpora lu tea counts on histological prepa
rati ons ofovaries (Z/\LEKER 1950). That procedure is an ob ligatory component ofpopllia li on 
mo nitoring in regional sable harvest management (e .g. ZAL EK Elt 1956, VERS I-IIN IN 1963 , 
MONA KIIOV 1968) . For example, in the northcrn Sub-Urals in 1978 - 1990, amongst animals 
in thcir 2nd ycar, the portion 01' pregllallt fcmales is 76.4 %, wit h 2.96 corpora lutca per 
each one and in the Kizir population 23.4 % ami 0.64, according ly. The same indices 
among a ll femalcs o lder than 2 ycars 01' age wcrc according ly 94. 2 % alld 4.06 (in the Kizir 
popu lation: 56.6 % ami 1.92). Thc same results were obtained in other wild sablc popu
lations (BELOV 1980, KART/\SIIOV 1989) alld in thosc from fur farm s (MAi\MTKINA & MONAKIIOV 
1970, P/WLYUCIIENKO et a1. 1979). Usually sables Fully real isc their reproducti ve potent ial at 
an age 01' more than 2 years (M ONA KHOV & BAKEEV 198 1). 

Rcproductive Core 

The rcproductive core is defill ed as a group 01" animals, wh ich is ab le 10 reali sc th e 
maximum 01' their reproduc tive potenti al and thus constillltes the most stable part 01' a 

population (M ONAKIIOV 200 I). Distinguishing the reproductive core is important becallse 
the animals belongillg to thi s group are respol1sible for thc population viab ility, especia lly 
lind er unfavourablc and extreme conditiolls. The si ll1ilar st ructural unit in a population, i.c. 
)u group of animals 01' both genders and 01' d ifferent age which detcrmine the leve l 01' a 
reproductive cyclc«, was defined by SOKOLOV (1979). Howevcr, the term »reproducti ve 

cycle« was not c learly defined by him. 

Th e problem of di stingui shing the reproductivc core is c losely connec tcd with thc 
accurate determinati on of population age struClllrc because animals 01' differcnt ages play 
qu ite difTerent roles in reprodllction (SCIIWA1{Z 1959, 1969, YURGENSON 1966) . This ract was 
proved by research es o n both w ild animals and those I'rom fur farm s (B AJEVSKY 1956 , 
Z AI.EKE R 1956, 1962 , MONAK I-I OV 1968, 197 1, 1973, MA/I.-\ATKI NA & MON,\ KJ-l OV 1970). 
As already Ilotcd, sab les ean brecd at the agc 01' over I year o ld. Howcver, the role 01' 
young animals in reproduction is limited fü r various reason s, i.c. their ins ignificant 
participation in reproductiol1, barrenness oftclllales, alld the ir low fertil ity.I-ligher intcns ity 
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of rcproduc lion is clmractcristic far sablcs of 2 alld more ycars old. Thc mosl fert ile Olles 
are fema les avcraging 2 - 8 years old allel sOlllctimcs olde r. It is cOlls idcred 10 be normal 
that the age of femalcs is directly proportional 10 cmbryonic or post-cmbryonic Illonality 

of kits (SCIIWA"Z 1959). 

In populations of w ild sablcs, thc share of animals of 8 ycars or a lder is 0.6 - 6.2 % 
(Tab. 3). Such a law proport ion combincd with high ba rrenness under usual cond itions da 
not a ll aw Ihem to take pan in thc reproductive core with animals of 2 - 7 years old 
(MONAKIIOV 2004a). 

Thc highest rates o fmorta lity were found amongjuvcni les allel scncx animals (MONi\KIIOV 

1983) . Sables 01' different agc are different in thei r rcccpt ivcll css 10 discascs alld helminth 
infections. After analysing a large dataset (11 = 1133), it was found that thc extensity and 
intcnsity of fil a raidoses (ncmatode Fi/amides mar!is) among young an imals was higher 
than among adult ones (MONA KIIOV 1999, 200 I). Therefore, the rcproductive core in sable 
populations shou ld bc cons idercd as a group o f an imals of 2 - 7 years old. 

Our rescarch showcd that quant itative changcs in the reproduct ive core are of significantly 
less amplitude (SO = 12.4 %) as compared to an imals of othcr age groups. Thus, as the role 
01' this group w ithin the popu lation is very important, the result cannot be just accidentaL 
The average shares of an imals constituting the rcproduclive core are: 9.8 % in the northern 
Sub-Urals, 16. I % in thc basin 01' thc River Ki z ir, and 38.0 % in thc central pari of western 
Sayan (according to SOKOLOV 1979). FluclUations in thi s proportion closc ly corre lated 
(r = 0.86 - 0.9 1) w ith va riations in the average age M

u 
of a popu lat ion (Fig. 4, Tab. I, 2). 

The highest resulls in rcproduction arc ach icved by the young rcproductivc corc. This 
fact was also nated by SOKOLOV (1979). Thc possiblc reasons for Ih is may be <I111ongst the 
fo ll owing: eitllcr panic ipation of re latively s l11<1l1 numbers af fcmales of older ages (5 - 7 
years-o ld) in rcproduct ion is lim itcd, 01' after thc core reju vcnation fema les of other ages 
(8 and older) take part in reproduct ion ; or thc fecundity of 5 - 7-year-o ld females is not 
s ufTiciently high (SOKOLOV 1979). The sccon d reason sccms to be thc mos t probable 
bccause the ave ragc fertility of sable femalcs eorrelates with thei r age (r = 0. 89, F = 3.22, 
P ~ 0.002; MONAK IIOV 1998). 

Rejuvenation of the reproductivc core in the course o fpopulation growth can be explained 
by incoming 01' young anima ls arter scasons 01' favourab le brccding in prcv ious 2 - 3 
ycars. This is a probab le reason for 4-ycar pcriodicity in the number fluctuations of 
an imals registered in many regions 01' sab le area (POLUZADOV 1965, MONAKIIOV & ßAKEEV 
1981 , SAFRONOV & ANIK IN 2000). Changes in !ertility, togethe r w ith differential mortality, 
aJl(1 variabil ity in a l1umber 0 1' breeding anilll a ls, a llow the population 10 keep its 1lL1I11ber 
))011 the leve l, adaptive to conditions of environlllcn t«( (SIIILOV 2001). 

Th us, populations 01' sables consist of the fol1owing func lional macrogroups : juvcn iles 
(sub-yearlings); year-o ld animals; animals fo rllling the reproductive core (2 - 7 years old), 
and sencx. The ex istcnce 0 1' the reproductivc core is ev ident. In sable populations, the 
regu lation is carried out on the basis 01' interaclion bct\Veen animals of different functional 
groups. 
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Finally, the data listed and their ana lysis a ll ows us to make thc following conclusions. 

Dynamics of thc s ize 01' sablc populations mos tl y depend on fluctuati ons in thc stock 01' 
j uven iles. The highcst level 01' Illortality is registered amongst juven iles and senex, and 
the lowest olle amongst the animals of2 - 7 yea rs o ld. Thc Illortal ity ratc ofyoung animals 
dcpcnds on popula tion s truc turc and is adapt ive 10 population dcns ity dynamics. 

Population structure in regions w ith high hunling press ure is less complicated, the 
quola of yo tl ng animal s is relnti vc ly high, sllrvival is lowcr; rcproduction is higher, s izc 
fluctuations are stronge!". 

Thc reprodllcti vc eore in wild sab lc populations consists of animals of 2 - 7 years of 
age. The increase in the share of animals drawing a reproduct ivc corc is accompanicd by 
the decrease in thc s ize 01' a populat ion and its general growing-o ld. The young repro
ductive core is combincd with high rates of incrcase, and viec vc rsa. 

Preci se analys is o f age structure gives an impress ion Oll 1110rl ality in differen t age groups 
in the population . Average agc (Ma) can be used as an es timatc of the dynamics in thc 
population agc strll cturc, in it s size, and also its rate of incrcase. 

Contro l over age struc lure allows us to work out lhe eorreet way 01' expl o iting sab lc 
populations (fo recasling of ha rvesl and hunting qllotas). 
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