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The Lacertidae are karyotypically conservative, and most exhibit a fundamental number $ 
(FN) of 38 with a diploid chromosome complement of 38 (al\ acrocentnc; the 19th pair 
characterised by microchromosomes) (Gorman, 1973; Olmo, 1986; Olmo et al., 1990, 
1991). Archaeolacerta monticola, Lacerta horvathi and Zootoca vivipara, 2N = FN = 36 
(De Luca and Dulic', 1988; Chevalier et al., 1979; Odierna et al., 1996), A.  aurelioi, 
2N = 26, FN = 36, and A. bonnali, 2N = 24, FN = 36 (Odierna et al., 1996), Gullotia, 
2N = FN = 40 (Cano et al., 1984; López-Jurado et al., 1986), Ta!qdromus amurensis, 
2N = FN = 40 and T. sexlineatus, 2N = FN = 42 (Olmo et al., 1986) and, with an FN 
of 38, Lacerta parva, 2N = 24 and members of the Lacerta (Timon) lepida complex, 
2N = 36 (Gorman, 1969; Kupriyanova, 1980) are exceptions, however. The karyotype 
of Lacerta lepida differs from most in the family by having only 36 chromosomes (32 
acrocentric macrochromosomes, two metacentric macrochromosomes derived by fusion 
of two acrocentric chromosomes, and two microchromosomes) (Matthey, 1939; Giménez- 
Martin and Abian-Rurgos, 1957; Odiema et al.; 1990b; Olmo et a!., 1990). Acrocentric 
chromosome fusion is seen also in three species closely related to Lacerta lepida: L. tan- 
gitana - sensu Mateo et al., 1996 - specimens from Bab el Arba, Morocco, (Odiema 
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et al., 199Ob), L. pater - sensu stricto - specimens from Algeria (Odierna et al., 1990b) 
and L. princeps (Rykena and Nettmann, 1986). 

The position and number of nucleolar organisers (NORs) within the 1,acertidae is vari- 
able, however, and this variation is sometimes useful in systematic studies (see Amemiya 
and Gold, 1988; Odiema et al., 1987; Olmo et al., 1990. 1991, 1993). Odierna et al. 
(1990b) state "a remarkable difference can be seen between L. lepida and L. pater". NOK 
presence in I ~ c e r r a  lepida, I ~ c e r t a  viridis, Inrcerta princeps and other species within the 
genus is of the L-type (with NORs located in a pair of large (= L) acrocentnc chromo- 
somes. thc fifth or so) (Odiema et al., 1990b; Olmo et al., IW; 1991) whereas NOR pres- 
ente in 1,. pater (this taxon including riow L langitana!) is of the L + MS-type jwith two 
NORs: one localised on the 5th chromosome pair and the other on ihe 16th - medium 
srnall = MS - chromosome pair) according to the classification of Olmo et al. (1990). 

NOR differences may include "the number of NOR bearing chromosomes per genome, 
the chromosomal positiori(s) of the NORs, and the type(s) of chromosomes upon which 
the NORs are located" (Amemiya and Gold, 1988). lntraspecific chromosomal varia- z- = 

tion exists as differences in morphology andlor chromatin distribution in ppulations of 
Zootoca vivipara (Olmo et al., 1997) but intraspecific variation in NOK position has not d 
been reported previously in the Lacertidae (Olmo et al., 1993, Odierna et al., 1996). m 

E 

Cytogenetic analyses were performed on 41 Iacerta lepida from several localities. 5 
Seventeen specimens (tive tiom Almeria (36O39'N, 2O27/W), four f m  Villanueva de 
las Minas (37"39'N, S042'W), four from Cazorla (37"5S1N, 3"W1W), and four from 

- 
Badajoz (38'53'N. 6"5X1W) represent L. l. lepida, while the remaining 24 specimens (4d,  $ 
29 from San Martín de Cies island (42"12'N, X055'W); 6 d ,  59 from Donón (42030fN, 
g047'W) and 3$, 49 from Sálvora island (4202g1N, 9"0ItW) represent L. l. ihericn 
(Mateo and Castroviejo, 1990). Somatic mitosis spreads were obtained using the silver 
staining rnethod of Chno et al. (1984) and NOR position was detennined by the technique 
of lIowe11 (1977) and Rufas and Gosalvez (1982). 

Al1 41 L. lepida exhibited two metacentric macrochromosomes and two microchro- 
rnosomes. While the 17 L. l .  lepida (9d ,  89) had a single pair ol' NOKs in sub-telonieric 
position on the fifth pair of large (= 1.) macrochromosomes (fig. IA), three different pat- 
tems for number and position of NORs were observed ir1 our sarnple of 24 L. 1. iberica: 

1) The pattem previously described Tor L. 1. lep.pida (fig. IA), a single pair of NORs in 
sub-telomeric position on the tifth pair of L chromosomes. Observed in seven specimens 
(4d ,  29 from San Martín de Cies island, and one rnale from Donón). 

2) Two pairs of NOKs (one in sub-telomenc position on the 5th [- L], the other 
in peri-cmtrnmerk ps i t b r !  e:: the !!!h [xidd!c slze (-M)j [L : P.<-typ, fig. !SI). 
Observed in three specirnens (2d ,  19 from Donón). 

3) A single pair of NORs in peri-centrorneric position on a pair of rniddle size chro- 
rnosomes (the eleventh or so) (tig. 1C). Observed in seven specimens (3d,  49) frorn 
Sálvora island and seven (3d and 49) from Donóri. 
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.. . 
Wc intcrprct piilicrn 1 as plesioiiiorpliic; it exists in rricisl L. lepido aiid L. pr~t7ccps 

exaniinecl. I'atterii 2 is corisidercd apoiiiorphic iind may he k:iiyol~giciilly derivcd. P;ittcr.ii 
3, ~ i ~ ~ o n i o i p h i c a s  well, iiiay result froiii clironiosonial translocatioii accoiripanied by 
inversion k«in pattern 1 (in wliich case we suspect tlint pattcrn 2, with ~ w o  NOlis, is a 
liybrid hciweeii pnttcriis 1 and 3) or Sroiri ilie loss of onc NOlZ Sroiii patleiii 2. 

Al1 thrce pattcriis cocxist in thc continental popiilntion of L. l .  ihciico at Dorihi withoul 
iiiiport;iii~ phcnotypic diSfeienti:ition. Eiich irisiil;ir popiilation, howcvcr, has fixed nric oí' 
the tliree priitcrns, piobably by ii "bcittle-neck" plicnoiiienon. 

Thc existente oí' two priirs oí' NORs Iii~s bccii dciil~ii~tiiitcd nniong fivc species of 
L~iccrlidac: tlircc spccics witliiii I - ' ~ ~ d i o l ~ t i s  (Otlieriia cí d., 1990a). L. turrgitolirl and 



76 Shori Notes 

close to L. lepida (see Bischoff, 1982; Odiema et al., 1990b, Mateo et al., 1996), the 
existence of two pairs of NORs in these species could be due to the same process. 

Kupriyanova (1980) suggested that intraspecific variations and chromosomal anomalies 
preferentially occur in populations either peripheral with regard to the species distribution, 
or in populations subject to special ecological conditions. The coast of Galicia (north- 
west of the Iberian peninsula) is the only region in the distribution area of L. lepida that 
lies outside of the Mediterranean climatic domain (sensu Quezel, 1985). The ocellated 
lizards inhabiting this country exhibit notable morphological differences (size, body- 
shape, and colour) justifying their sub-specific status (Mateo and Castroviejo, 1990), 
eco-ethological differences (Le., reproductive strategies, Mateo and Castanet, 1994), and 
some karyological differences (Cano, in Olmo et al., 1986; this work). Although we 
may not conclude a direct connection between morphological andlor eco-ethological 
characteristics and karyological conformation, our results showing the existence of three 
different pattems in number and position of NORs in a relatively restricted and particular 
area of distribution for L. lepida support the hypothesis of Kupnyanova (1980). 
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Habitat characteristics of the spectacled salamander 
Salamandrina terdigitata (Lacépéde, 1788) in southern Latium 
(Central Italy) 
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The spectacled salamander, Salamandrina terdigitata (Lacépéde, 1788), is endemic to 
Italy, protected by the Latium administrative region (regional law no. 18, dated April 
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