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Welght' and lorn. Length in. Relatlon to Age e
e of the panish Wlld Goat

CTonEsiehs spthaet My Paulino FAN]JOS &- Carlos,Rr, :IG}\L»W”
Fandos P. & Vigal C. R., 1988: Body weight and horn length in: relation

to age of the Spanish wma goe»t; Acta theriol.,33; 25 : 339—344 [With 2
Tables & 2 Figs]

Grewth in body weight: and horn, length, Waa -studied in {wo Spanish

w11d oat pgpulationsg( apra yrenaica %chinz, 1838) in_Sierra de é"rredos

‘and Siérra de ‘Cazorla. The' alés of both opulatmns and from all agé

i classes had greatéy mean Wweights' an&* n lengths than: fartles.” Thig!

growth  rat@ of horns and body weight of females was more rapid:-an

. the. asymptotic. valpe, for males was -higher,, When .compared: 9 the: .
o Cazorla population, the (.}redos anima;ls attained . Lgmgxgaqtlg g;‘eater

o ’body Welghts and hornshéath length m adul’é ot b :h ex

N [Umd,ad, de Zoologia Aphcada, EJ, Encjn, Aptdo ‘12l7 ’Alcaga gle Hpnpm,s
,Madmd Sp@m]
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1. INTRODUGTIONA

[

~~1ack of rehable methods for age determmatmon (Blood eb al L97}9,,«>Bvun-
nell & Olsen, 1976; Grobler, 198, .. .. - <
There are only a few descr1pt1ve studles of the endemic Spanish wild
goat Capra pyrenaica Schinz, 1838 (Cabréra, 1911: Cotitutier; 1962). The
purpose of our study was to examine the relationship between body
weight, and horn-sheath length, and age Our objectives were to observe
growth in thlS species and.compare our ﬁndmga with other populat;ons
Our data can also be used for later correlation studies with primary
production (Bunnell, 1978) or energy flow between trophic levels (Dzig-
ciotowski, 1970). ‘

? STUDY ARE A"

PO et

We studled speclmens from the two largest Spanish W1ld g, lth’;populat“ions in
‘the’ Ibertan Penihsula (de 1a Céerda &' de la Pefia, 1971). ! The first’ ﬁupulntion Cop.
victoriae Cabrera, 1911, came. from a  national ‘ghme i Yeserve in -the! ‘Bierra- «de

v
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Gredos (“SG”) (40°11” and 40°26’N) The second, population C.p. htspantca Schim-
per, 1848, was from the Sierra de Cazorla (“SC”) within a natural park (37°48’
and 38°10'N). . . i

The climatic dxfferences sb'i&-‘tw‘é’e } zes ﬁl“é’% m‘ﬁﬁ by the plant species found
in different vegetation strata (Allue & Andrade, 1966). The supqrmediterranean
stratum at “SC", $hunid’at iktermbtitite laltithded s Vhuindlerized oy two species
of trees: evergreen oak (Querehs:tofindéfolin; Lam) bmd muricated oak (Q faginea
Lam.). White oak (Q. pyrenaica Willd.) predominates in “8G.

The oromediterranean. stratum s found at the highest: altltudes in “SC” and is
characterized by Austriai~pitie “¢Pings nigre L) 14 “SG”, the dominant species
of this stratum is broom (Cytisus purgdns L.).

The cryomediterranean stratum is only present in the “SG” and has no arboreal
or shrub layer, cqnsistiﬂg”f-ﬁihifﬂy%Mwéipih’e‘vfMSdé’Wsrand dkeas of Nardus stricta L.

et bete tenlaweoshold CBREZT TegiV o otk

L GK 3s‘MATERIAL ANTIB' ME’I?HODS’HL mili

cllected & total of 177 $hot!‘specitiiens o dpaitsh Wud gbati “Bo; 'rom “s@”

! i : ] H hl ﬂ“‘.ﬂ Ni8) ;. u.

. Data’ from ) Uoats Khov,” ‘hroughout’ 1980 /16, 1084, were
pooled in mader to. create amples; of ~,B,pmpxwately,,¢qm; si,zq tor egch, season
of thé& yesgr.::. il corafunyst Yol porhot bag anstofi o B

Whole ammh iiréire we’iﬂaed Ugitg & ¢prtH ‘%cﬁlé‘ witht ’an"écc’ui’acy o‘lﬂio 1 kg.
Horn ‘Iétight wad” d;fem’inéd”bj(l using!" & thick ngn “c q‘lf émpﬁed to; t le irre-
gularities of the anterior crest of the sheath and then measuring the s ring, a
metho@THHut! Was iariacetitheéy '4{: miin Sphcimhén’ ade ‘wad ealculaeee& !:Uthe basis
of the number of horn growth rings and capture date (Fandos''& ”dl i~ pféss)

.Student t-test was used to calculate the significance of the differences between
mean weights and horn length..in: adult; specimens of the two populations.

The Von Bertalanffy equation was used to analyse weight and horn length in
relation to specimen age for each sex, This equation was chosen because of its
‘Bi‘o’loﬁttal ‘felevanbe [$éhrobdef & Bed lféh gk ‘('J'rarctaj ‘Ghonzalez, 1980y dhd ﬁécause‘
4t Jid'cemnomy dset i soeh stitdien: (Rﬁt!klbfs 10673 Smeiair 10773 ngsley, 1979)

1 The; bquétioh for dvaluating: ‘Wejght gainwasy,, 00 5 diinal sidash HURR A I

W=P: (A—exp (B t‘t*m»')
Gude wvilgr
and t}\e )equatlun ;‘;pr horn speath lgpgth was.

Lid Y

st "1“)-'

dilwrie ~Iu= Pl (I"QKD_)QPQ (@*Ph‘)'))

(W-‘Weight L*Iength t=specimen agé *m yearv“dnd P1 asymptohc Val
growth rateand Pa—constant related to’ s’lze afbirth).De o o e wli ot
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The males of both populatigns and from all age classes had greater
mean weights and horn lengths than females. Males and females from
the “SG” sample were heayier and had larger horns than the adult

“SC” ammals The d,1ff,erences m the two »vamableg,between popuLatmns
were: signhflcant in-both sexes (Table 1). . e P T BT Ve
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Male weights increased rapidly untﬂ the animals were five or six
years old and reached the maximum, ‘value at about nine years of age.
Females showed marked weight gam m the first four years of life with
slight differences aftei‘ this age (Fxg Ay s

; " Table 1,

Statistical description 4nd s@nificanct of tTm di @r% ges in the two variables
studied for two C. pyrenaica populations, by 8 esults of Student t-test.
8G — Sierra de Gredos, SC — Sierra’ de C@zorla

Weight kg) Lengifh of horn (mm)
Males (>>5 yrs) Females (>¢ yrs) ~Males (>9”yvrs) Females (>8 yrs)
SG sC - sG sc sG sC ~ SG sc
Mean 5808 5083 3611 3011 74500 67L]3 24250 16122
SD 808  .8.95 4,54 4,.37 3%99 37.21 37.91 19.64
n 23 45 17 v, v d 8 12 18
t 322 ! 437 w ¥ aa 310 | 7.29
p< 0.01 0.001 - ;901 0.001
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Fxg 1. Relatlonship between weight (kg) and age im males (l) and females‘ (;0>)

df C. pyremwa from the twO study ék'eas acdordmg 1o the von Bertalanffy: equat{oh
' (a) Gredbé, (b) Cazorla (Curves parameter are sho'th in Table 2).
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Fig. 2. Relationship between horn length (mm) and "age in male (M) and female (®)
C. pyrenaica from the two study areas, accbrding to the von Bertalanffy equation.
(8) Gredos, (b) Cazorla. (Curve’s paraineter are shown in. Table 2).

Table 2
Re51dua1 minimum squares - (RMS), "degree of freedom (df), parameter values
(P;=asymptotic value, P, — growth. rate, P, — constant related to size at birth)

and standard error (SE) resulting from the von Bertalanffy equatlon fitting for
each var1ab1e by sex and population.

Variable Sierra de Gredos ) Sierra de Cazorla
Males Females- = Males Females
Body Horn Body Horn 'Body Horn Body Horn
weight length weight ‘lgngth "weight length weight length
RMS 46.40 2006.13 13.85 455 38 46.41° 3365.01 12.63 254.13
dat 47 41 36 37 45" . 45 36 35
Paramt. P, 65.18 1172.60 3731 287.26 57.09 1028.10 31.60 '171.37
S.E. 3.23 178.27 - L10 18.03 2.67 155.72 0.91 5.38
Paramt. P, 0.38 0.09 0.46 . 0.13 0.33 0.09 0.49 0.34
gE. - i 0.06 0.02 0.06 - 0.02 0.06 0.02: - -:008 ' 0.05
Paramt. P - . .~-1,05 021 . —124 .. —0,68 —159 - 024 .—1.13. .. 0.26
S.E. 049 026 043 044 0.77 038 . . 049 0.21




" The corrglations between agg’f
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Horn length increased (Fig. 2) lorigér''during the animal’s life than
body welght Females attained adult values at ear11er ages because of
their more rapid; relatlve growth rates Pz — (Table 2 and éarher
attamment of adu-lt body size. O s
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5 DISCUSSION f?j, |

‘The clearest fmdmg of our study was the- presence of tarked: sexual
dimorphism in asymptot1c values and growth rate of two variahles studied,
as has been 1nd1cated in Capmnes by other authors (Coutuner 1962

1979) Chrain

"e1ght and ageaho;rn length were strong—
er-in. ‘females from’ both populatmns (Table*2). This may md:lcate that
annual env1ronmenta1 var1at1ons affect males ‘more than femaIes, as Bun—
nell (1978) ‘has noted in the horn growth of- Dalls sheep Hovvever, Gray‘
& Simpson (1978) ‘observed a greater variability in female’ Barbary sheep,
attr1but1ng it to the stress of gestation and sucklirig. :

‘Only the heaviest males with the biggest horns take part in the re-
product1ve proaess Natunal selection probably favors the males’ “con-
tinuous growth rate in horn length and body weight as part of thd
reproductlve strategy (Gelst 19715 Fandos, 1986) :

Our results’ indicate that there are certam dlfferences between ‘the
subspecies, although these variables should not-have taxonomic signifi-
cance since body size and horn-sheath length are directly influenced by

_the availability of food and environmental factors (rainfall ect.) (N1ever-‘

gelt, 1966, Bunnell, 1978; Fandos, 1986).

The data given here differ from those given by other authors such as
Couturier (1962), who gives weight of adult male of 70—80 kg in “SC”,
with a mean of 65 kg for the largest specimens of the “SC” population.
Couturier does not mention sample size or age at which animals were
considered to’be adults. '

Our mean horn-sheath lengths ‘for the “SG” male specimens were
slightly greater (Table 1) than data given by Cabrera (1911): (x=704.1%
63.5 mm (n=10)) or by Couturier (1962): (x=260+46.22 mm (n=4)).

C. pyrenaica is intermediate in body weight within the genus Capra;
the heaviest species being C. ibex walia Ruppell, 1835, and the lightest,
C. aegagrus Erxleben, 1977 of Crete (Schaller, 1977).
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