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A new subspecies of the Bille’s Lycian Salamander Lyciasalamandra billae is de-
scribed from four localities in the vicinity of Geyikbayɪrɪ nearby Antalya, Turkey. It 
is distinguished from the nominotypical subspecies by colouration and surface pat-
tern. The distribution area of the new subspecies is nested within the range of Ly-
ciasalamandra antalyana, with L. a. gocmeni bordering in the north and the range of 
L. a. antalyana bordering in the south. New localities of both L. antalyana subspecies 
are reported. 

http://www.zoobank.org/urn:lsid:zoobank.org:pub:8F541E98-61F3-4EDD-A432-
614B0A250711 
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Introduction 
In recent years, many new species, subspecies and populations of the genus Lyciasala-
mandra were described (Veith et al. 2001, Göçmen, Arıkan, & Yalçınkaya, 2011, 
Göçmen et al. 2013, Göçmen & Akman 2012, Akman & Godmann, 2014, Yıldız & 
Akman, 2015). All species and subspecies have relatively small and mostly allopatric or 
parapatric distributions. Populations of the same taxon, which occur only a few kilome-
tres apart, often show distinct colour and pattern differences (Veith & Steinfartz, 2004). 

After the description of L. antalyana gocmeni as a new subspecies of Antalya Sala-
mander (Akman & Godmann 2014), additional field work was carried out to identify the 
distribution boundaries and possible contact zones of L. a. antalyana and L. a. gocmeni. 
New populations of both subspecies and also new populations of Lyciasalamandra 
billae were found. One of the populations was found to show definable morphologic 
characteristics distinct from other known subspecies. We describe these populations 
here as a new subspecies. 

Material and Methods 
During our field work, which was done between March 2014 and April 2015, salamanders were 
searched under rocks and stone cairns in areas with a high amount of karstic limestone. The col-
lected specimens (Table 1) were initially etherised, fixed by a 96% ethanol injection into their 
body and are deposited at the Zoology Museum of Adıyaman University (ZMADYU) in Adıya-
man province, Turkey. 
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Figure 1. Distribution of Lyciasalamandra billae and L. antalyana in the Antalya region; red = L. 
a. antalyana, lime red = L. a. gocmeni, green = L. b. billae, lime green =L. b. eikeae ssp. n., dots 
and squares indicate known and new populations, respectively. 

 
 
 
Metric characters were measured with a Mitutoyo digital caliper of 0.02 mm sensitivity, ex-

cept total body length, rostrum-anus length and tail length, which were measured by a millimetric 
ruler. Summarised statistics were conducted with “SPSS 15.0 for Windows”. To control the test 
results of raw metric characters, they were also tested with indexed values of PERCRA (percent’s 
of rostrum-anus length; [each metric character / RA] × 100), according to Werner (1971), which 
improved the analysis by reduced the allometric growth data of metric characters. We also sum-
marised the statistics of sum adults (males and females which have higher value of 85 mm by 
Total Body Length) with the aim to identify allometric differences. 85 mm limit was chosen, 
because the male specimens of L. billae start to show sexual dimorphism with this limit by having 
hedonic protuberance at the base of the tail. If the specimens’ sexes are determinable, we accepted 
them as adult specimens. Data of the juveniles are given separately (Supplementary Tables 1–2). 
We normalised the variable distribution with this strategy. 

Previously published methods for measurements of body proportions and ratios were applied 
(Akman, Yalçınkaya, Karış, & Göçmen, 2011; Karış, Göçmen, & Mermer, 2015) and are listed as 
follows: Mensural (metric) characters: Total Body Length (TBL): length of the whole body in-
cluding the tail, Rostrum-Anus Length (RA): length from the snout to the anterior tip of the cloa-
cal opening, Length of Trunk (LT): length from gular fold to the anterior edge of cloacal opening, 
Tail Length (TL), Nostril-Eye Distance (NED), Distance Between Nostrils (DBN), Eye Diameter 
(ED), Head Length (HL): distance from the snout to the posterior end of parotoid gland, Head 
Width (HW), Parotoid Length (PL), Parotoid Width (PW), Fore Limb Length (FLL), Hind Limb 
Length (HLL), Distance between Fore- and Hind Limbs (DFHL), Height of dorsal protuberance 
on base of the tail in males (HDPBT). Computed characters (ratios): Ratios of the characters  
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Table 1. Voucher specimens and collection localities of L. b. eikeae ssp. n. and L. b. billae (com-
parative material) with descriptions of new localities for L. a. antalyana and L. a. gocmeni. TT 
indicates to terra typica. 

 ZMADYU Locality Alt. Coordinates Dates and numbers 

L. b. billae 2011/85-1 to 85-8 Gökdere 90 36º49'N 30º33'E 26.02.2011: 4♂, 3♀, 1 
juv. 

 2012/21-1 to 21-11 Küçükçaltıcak (TT) 25 36º47'N 30º34'E 06.03.2012: 4♂, 5♀, 2 
juv. 

L. b. eikeae  
ssp. n. 

2014/130-1 to 130-
5 

Geyikbayırı I (Ketelle 
Mevkii)-TT 985 36º52'N 30º26'E 09.03.2014: 3♀, 2 juv. 

2014/131-1 to 131-
3 

Geyikbayırı I (Ketelle 
Mevkii)-TT 985 36º52'N 30º26'E 10.03.2014: 1♂, 2♀ 

2015/105-1 to 105-
4 

Geyikbayırı II (near village 
center) 880 36º52'N 30º27'E 03.03.2015: 1♂, 2♀, 1 

juv. 
2015/106-1 to 106-
6 

Geyikbayırı III (Atesteptiği 
Mevkii) 1075 36º53'N 30º25'E 08.03.2015: 1♂, 5♀ 

2015/107-1 to 107-
3 

Geyikbayırı IV (Kozağacı 
Mevkii, Çağlarca)  1090 36º51'N 30º26'E 11.04.2015: (2♀, 1 

juv. 
L. a. gocmeni 2015/116-1 to 116-

2 
Tokluca Mevkii, Güllük 
Mountain 700 36°55'N 30°30'E 06.03.2015: 1♀, 1 juv. 

2015/117-1 to 117-
3 

Akmazcaçeşme Mevkii, 
Güllük Mountain 600 36°54'N 30°29'E 06.03.2015: 1♂, 2♀ 

L. a. antal-
yana 

No vouchers Boğaçay Quarry 40 36°52'N 30°35'E 04.03.2015 
No vouchers Büyükdöllük 120 36°50'N 30°32'E 04.03.2015 
2015/118-1 to 118-
3 

Elmin, Çağlarca 880 36°51'N 30°28'E 05.03.2015: 1♂, 1♀, 1 
juv. 

2015/119-1 to 119-
11 

Çitdibi 780 36°48'N 30°27'E 10.04.2015: 5♀, 6 juv. 

 
 
HW/HL, TL/TBL, PW/PL, NED/HL and all characters/RA x 100 (PERCRA) were also comput-
ed. 

The present study was carried out according to the Animal Ethical Committee of Ege Univer-
sity (No. 2011-091) and approved by the Republic of Turkey Ministry of Forestry and Water 
Affairs (No: 72784983-488.04-62406). 

Results and Discussion 

Lyciasalamandra billae eikeae ssp. n. 
Holotype: Adult female, ZMADYU 2014/130-1 from Geyikbayırı I (Ketelle Mevkii), 
Konyaaltı, Antalya province, Turkey, 985 m a.s.l., (36°52’N, 30°26’E). Leg. 9.iii.2014 
O. & E. Godmann (Figure 3). – Paratypes: 20 specimens from Konyaaltı, Antalya prov-
ince [Geyikbayırı I (Ketelle Mevkii), Geyikbayırı II (near village center), Geyikbayırı 
III (Ateşteptiği Mevkii) and Geyikbayırı IV (Kozağacı Mevkii, Çağlarca). For locality 
details and collection numbers see Table 1. 

Diagnosis: Lyciasalamandra billae eikeae ssp. n. is clearly different from all other Ly-
ciasalamandra species and subspecies by its colouration and pattern except from the 
nominotypic subspecies (L. b. billae). Due to its size (close to L. b. billae) and colour 
pattern (salmon-based ground colouration), the new taxon belongs to Lyciasalamandra 
billae. It differs from the nominate race by having lighter salmon-orange coloured 
ground of dorsum, head and tail; absence of the continuous white lateral bands on both 
flanks; lighter and yellowish coloured anterior part of head, parotoids and upper eyelids, 
while nominate subspecies specimens have basically darker salmon coloured dorsum 
(however shows more or less variations), head, tail and mostly blackish upper eyelids,  
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Figure 2.  Lyciasalamandra b. eikeae ssp. n. from the different locations of Geyikbayırı (Gey-
ikbayırı I-III) and L. b. billae from the type locality. – Upper left: L. b. eikeae ssp. n. from Gey-
ikbayırı II (near village centre), upper right from Geyikbayırı-III (Ateşteptiği Mevkii) and lower 
left from Geyikbayırı-I (Ketelle Mevkii). Lower right: L. b. billae ssp. n.. from the type locality 
(Küçük Çaltıcak, Konyaaltı). 
 
 
also almost all specimens have continuous lateral white band on both flanks. Females 
are almost patternless, except some specimens which have brownish coloured dorsolat-
eral parts of the anterior trunk. Males have darker ground colour than females with 
irregularly scattered white flecks and lack of dorsolateral white bands on both side of 
dorsum, which are almost always present in L. b. billae. All adenoid gland openings 
(black dots) are clearly visible and forming a longitudinal row along the median part of 
the dorsum, but are irregularly scattered on the parotoid glands (Figure 2). 
Description of the holotype: Body shape similar to the other species of Lyciasalaman-
dra. Head flat, longer than broad (HW/HL 0.70). Snout rounded. Parotoids long and 
narrow (PW/PL 0.24), the posterior part broader than the anterior part. Tail shorter than 
rostrum-anus (TL 65 mm, 87.84 PERCRA; RA 74 mm). Gular fold distinct. Total body 
length 139 mm [187.84 PERCRA], length of trunk 55.68 mm (75.24 PERCRA), eyes 
big, eye diameter 5.22 mm [7.05 PERCRA]. Head length and head with 18.32 and 12.91 
mm, respectively [24.76 and 17.95 PERCRA]. Parotoids distinct, parotoid length 8.34 
mm [11.27 PERCRA] and parotoid width 1.97 mm [2.66 PERCRA]. Hind limb longer 
than fore limb (HLL 24.92 mm, 33.68 PERCRA; FLL 22.21 mm, 30.01 PERCRA). 
Nostril-eye distance 3.01 mm [4.07 PERCRA], distance between nostrils 5.03 mm [6.80 
PERCRA], distance between fore- and hind limbs 42.61 mm [57.58 PERCRA]. Ratios 
TL/TBL, NED/HL are 0.47, 0.16, respectively. 

Dorsal ground is light salmon-orange coloured (in life). The extremities and tail 
have the same coloured. The joint part of the extremities and nostrils are blackish dark 
brown. Eyelids and parotoid glands have lighter colouration than the dorsum ground 
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Figure 3.  Type locality (Ketelle Mevkii, Geyikbayırı) of Lyciasalamandra b. eikeae ssp. n. 

 
 
colour, except the middle part of eyelids which is darker. Ventral side of the body flesh-
coloured. There is a light zone between the adenoid gland openings (black dots) on the 
dorsum are forms a longitudinal row. 
Geographic distribution and ecology: Lyciasalamandra billae eikeae ssp. n. lives like 
the other taxa of Lyciasalamandra under rocks in karstic dominated areas (Rödder et al., 
2011). This landscape is a typical Mediterranean association of maquis groves and pine 
forests (Pinus brutia). The activity of the animals outside the system of cracks and 
chinks is highly dependent on temperature and humidity. During summer period, the 
animals hide deep down inside the system of cracks to keep themselves safe from dehy-
dration (Veith et al., 2001). 

The area where the new subspecies was found is situated in the Taurus Mountains 
northwest of Antalya. All populations were located at an altitude above 880 m a.s.l. 
(Table 1). The population seems to be isolated from the nominotypical subspecies. Fol-
lowing the course of the mountains in southern direction, a population of L. a. antal-
yana was found near Çitdibi. This population drives a kind of a wedge between the 
distribution of L. b. eikeae ssp. n. and L. l. billae, making the L. b. eikeae ssp. n. distri-
bution nested within the two L. antalyana subspecies north and south of it. We assume 
that all the mountainsides around Geyikbayırı were populated by L. l. billae during a 
phase of range expansion. Unsuitable climatic conditions isolated the Geyikbayırı popu-
lation from L. b. billae (see also Veith et al., 2008). L. antalyana may have subsequently 
colonised the area in between and thus separated the today’s subspecies of L. billae. 
Future studies will have to clarify if contact zones of L. b. eikeae ssp. n. exist with L. a. 
antalyana and L. a. gocmeni. 
Derivatio nominis: This subspecies is dedicated to Mrs. Eike Bettina Godmann, who 
collected the type specimen together with Olaf Godmann. 
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Supplementary Table 1. Some mensural characters (in mm) and ratios of the Lyciasalamandra billae eikeae ssp. n. specimens. 1: Values in raw data; 2: Values in 
PERCRA index; N: number of specimens; SD: Standard deviation; SE: Standard error of mean. The other abbreviations of the characters are given in Material and 
Method. 

Characters 
♂ ♀ Juveniles Sum Adults (♂+♀) 

N Min. Max. Mean SD SE N Min. Max. Mean SD SE N Min. Max. Mean SD SE N Min. Max. Mean SD SE 

TBL 
1 3 112.00 125.00 118.33 6.51 3.756 14 88.00 139.00 112.79 17.58 4.699 4 75.00 76.00 75.50 0.58 0.289 17 88.00 139.00 113.76 16.16 3.920

2 3 173.61 190.32 181.53 8.39 4.844 14 185.71 197.83 190.88 3.13 0.836 4 170.45 180.95 176.68 4.49 2.247 17 173.61 197.83 189.23 5.50 1.334

RA 1 3 62.00 72.00 65.33 5.77 3.333 14 46.00 74.00 59.14 9.53 2.546 4 42.00 44.00 42.75 0.96 0.479 17 46.00 74.00 60.24 9.16 2.220

LT 
1 3 46.46 55.28 49.42 5.07 2.930 14 32.48 55.68 43.57 7.79 2.082 4 29.81 32.02 30.96 0.94 0.470 17 32.48 55.68 44.60 7.60 1.844

2 3 74.94 76.78 75.58 1.04 0.599 14 70.61 75.24 73.46 1.62 0.432 4 70.98 73.05 72.41 0.96 0.481 17 70.61 76.78 73.84 1.72 0.417

TL 
1 3 50.00 56.00 53.00 3.00 1.732 14 42.00 65.00 53.64 8.15 2.178 4 31.00 34.00 32.75 1.26 0.629 17 42.00 65.00 53.53 7.43 1.801

2 3 73.61 90.32 81.53 8.39 4.844 14 85.71 97.83 90.88 3.13 0.836 4 70.45 80.95 76.68 4.49 2.247 17 73.61 97.83 89.23 5.50 1.334

NED 
1 3 2.65 3.18 3.00 0.30 0.173 14 2.40 3.45 2.82 0.32 0.086 4 1.69 2.25 2.04 0.26 0.128 17 2.40 3.45 2.85 0.32 0.077

2 3 3.68 5.13 4.64 0.83 0.478 14 3.79 5.76 4.83 0.55 0.148 4 3.93 5.26 4.76 0.60 0.298 17 3.68 5.76 4.79 0.58 0.142

DBN 
1 3 4.35 4.85 4.63 0.26 0.147 14 3.46 5.24 4.36 0.61 0.163 4 2.63 3.44 3.06 0.33 0.167 17 3.46 5.24 4.41 0.57 0.137

2 3 6.74 7.56 7.11 0.42 0.243 14 6.24 8.24 7.43 0.58 0.155 4 6.26 7.82 7.15 0.67 0.333 17 6.24 8.24 7.37 0.56 0.135

ED 
1 3 4.34 5.71 4.84 0.76 0.437 14 3.71 5.22 4.51 0.54 0.144 4 2.96 3.58 3.35 0.28 0.139 17 3.71 5.71 4.57 0.57 0.138

2 3 7.00 7.93 7.38 0.49 0.282 14 6.60 9.04 7.71 0.74 0.199 4 7.05 8.36 7.83 0.57 0.287 17 6.60 9.04 7.65 0.70 0.171

HL 
1 3 15.48 16.72 15.91 0.70 0.404 14 13.08 18.32 15.57 1.81 0.483 4 11.32 12.19 11.79 0.38 0.189 17 13.08 18.32 15.63 1.65 0.401

2 3 23.22 25.06 24.42 1.04 0.599 14 24.76 29.39 26.54 1.62 0.432 4 26.95 29.02 27.59 0.96 0.481 17 23.22 29.39 26.16 1.72 0.417

HW 
1 3 10.41 12.46 11.12 1.16 0.670 14 8.94 12.91 10.70 1.33 0.356 4 7.98 8.37 8.24 0.17 0.087 17 8.94 12.91 10.78 1.28 0.310

2 3 16.79 17.31 17.01 0.27 0.155 14 16.59 19.80 18.21 0.92 0.245 4 18.56 19.93 19.27 0.65 0.327 17 16.59 19.80 18.00 0.96 0.232

PL 
1 3 6.59 8.34 7.33 0.90 0.522 14 6.23 8.94 7.60 0.89 0.238 4 5.22 5.71 5.50 0.20 0.102 17 6.23 8.94 7.56 0.87 0.211

2 3 10.63 11.58 11.21 0.51 0.293 14 11.27 15.02 12.97 1.06 0.284 4 12.14 13.60 12.87 0.65 0.325 17 10.63 15.02 12.66 1.20 0.290

PW 
1 3 1.59 2.63 1.98 0.57 0.327 14 1.39 2.47 1.97 0.35 0.092 4 1.27 1.62 1.46 0.17 0.083 17 1.39 2.63 1.97 0.37 0.090

2 3 2.56 3.65 3.00 0.58 0.333 14 1.99 5.15 3.41 0.79 0.210 4 2.95 3.86 3.42 0.39 0.195 17 1.99 5.15 3.34 0.76 0.183
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Characters 
♂ ♀ Juveniles Sum Adults (♂+♀) 

N Min. Max. Mean SD SE N Min. Max. Mean SD SE N Min. Max. Mean SD SE N Min. Max. Mean SD SE 

FLL 
1 3 19.11 22.43 20.39 1.79 1.031 14 15.64 24.66 19.93 2.93 0.784 4 13.45 14.64 13.92 0.52 0.259 17 15.64 24.66 20.01 2.73 0.661

2 3 30.82 31.66 31.21 0.42 0.244 14 30.01 35.76 33.81 1.62 0.434 4 31.66 34.05 32.57 1.05 0.525 17 30.01 35.76 33.35 1.79 0.434

HLL 
1 3 21.71 24.81 22.98 1.62 0.938 14 17.76 28.58 22.75 3.53 0.943 4 14.77 15.76 15.34 0.45 0.227 17 17.76 28.58 22.79 3.23 0.784

2 3 34.46 36.16 35.21 0.87 0.501 14 33.68 41.91 38.56 2.03 0.543 4 34.48 37.52 35.88 1.34 0.672 17 33.68 41.91 37.97 2.28 0.552

DFHL 
1 3 30.82 36.69 33.18 3.10 1.789 14 24.68 42.61 31.73 5.19 1.387 4 21.77 24.48 23.12 1.34 0.672 17 24.68 42.61 31.98 4.84 1.173

2 3 49.71 51.66 50.78 0.99 0.571 14 50.03 57.58 53.69 1.96 0.525 4 49.48 58.29 54.15 4.29 2.145 17 49.71 57.58 53.18 2.14 0.518

HDPBT 
1 3 1.11 1.95 1.40 0.48 0.277                         3 1.11 1.95 1.40 0.48 0.277

2 3 1.79 2.71 2.11 0.52 0.301                         3 1.79 2.71 2.11 0.52 0.301

HW/HL 1 3 0.67 0.75 0.70 0.04 0.024 14 0.39 0.75 0.58 0.13 0.034 4 0.67 0.73 0.71 0.03 0.014 17 0.66 0.75 0.69 0.02 0.005

TL/TBL 1 3 0.42 0.47 0.45 0.03 0.015 14 0.46 2.10 1.46 0.54 0.145 4 0.39 0.45 0.43 0.03 0.014 17 0.42 0.49 0.47 0.02 0.004

PW/PL 1 3 0.24 0.32 0.27 0.04 0.024 14 0.22 1.27 0.98 0.40 0.107 4 0.27 0.36 0.32 0.04 0.019 17 0.16 0.37 0.26 0.05 0.011

NED/HL 1 3 0.16 0.21 0.19 0.03 0.015 14 0.14 0.25 0.19 0.04 0.010 4 0.11 0.18 0.15 0.03 0.015 17 0.15 0.21 0.18 0.02 0.004
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Supplementary Table 2. Some mensural characters (in mm) and ratios of the typical Lyciasalamandra billae billae. 1: Values in raw data; 2: Values in PERCRA in-
dex; N: number of specimens; SD: Standard deviation; SE: Standard error of mean. The other abbreviations of the characters are given in Material and Method. 

Characters 
♂♂ ♀♀ Juveniles Sum Adults (♂♂+♀♀) 

N Min. Max. Mean SD SE N Min. Max. Mean SD SE N Min. Max. Mean SD SE N Min. Max. Mean SD SE 

TBL 
1 8 106.00 125.00 114.38 6.00 2.121 8 106.00 134.00 120.50 8.72 3.082 3 66.00 71.00 69.00 2.65 1.528 16 106.00 134.00 117.44 7.89 1.973

2 8 176.92 189.39 183.75 4.51 1.593 8 184.13 195.00 189.79 3.65 1.290 3 177.50 183.33 180.11 2.97 1.712 16 176.92 195.00 186.77 5.04 1.260

RA 1 8 58.00 66.00 62.25 3.01 1.065 8 56.00 70.00 63.50 4.54 1.604 3 36.00 40.00 38.33 2.08 1.202 16 56.00 70.00 62.88 3.77 0.944

LT 
1 8 43.78 50.98 47.27 2.93 1.037 8 41.11 52.33 47.45 3.79 1.340 3 24.07 28.39 26.82 2.39 1.381 16 41.11 52.33 47.36 3.27 0.819

2 8 73.75 78.43 75.89 1.36 0.481 8 73.16 75.62 74.68 0.92 0.325 3 66.86 71.82 69.89 2.65 1.532 16 73.16 78.43 75.29 1.28 0.321

TL 
1 8 47.00 59.00 52.13 3.64 1.288 8 50.00 64.00 57.00 4.50 1.592 3 30.00 31.00 30.67 0.58 0.333 16 47.00 64.00 54.56 4.69 1.172

2 8 76.92 89.39 83.75 4.51 1.593 8 84.13 95.00 89.79 3.65 1.290 3 77.50 83.33 80.11 2.97 1.712 16 76.92 95.00 86.77 5.04 1.260

NED 
1 8 2.49 3.31 2.91 0.27 0.096 8 2.43 3.52 2.93 0.40 0.140 3 2.13 2.20 2.17 0.04 0.020 16 2.43 3.52 2.92 0.33 0.082

2 8 3.97 5.12 4.68 0.44 0.154 8 3.98 5.50 4.61 0.51 0.181 3 5.50 5.92 5.66 0.22 0.130 16 3.97 5.50 4.65 0.46 0.115

DBN 
1 8 3.97 5.20 4.38 0.41 0.144 8 3.99 5.06 4.52 0.38 0.134 3 2.99 3.08 3.05 0.05 0.028 16 3.97 5.20 4.45 0.39 0.097

2 8 6.11 8.39 7.06 0.76 0.267 8 6.33 7.82 7.13 0.49 0.172 3 7.48 8.53 7.97 0.53 0.306 16 6.11 8.39 7.09 0.62 0.154

ED 
1 8 4.22 5.15 4.64 0.34 0.121 8 4.07 5.12 4.63 0.33 0.118 3 3.26 3.38 3.32 0.06 0.035 16 4.07 5.15 4.63 0.33 0.082

2 8 6.52 8.31 7.47 0.69 0.243 8 6.46 8.03 7.31 0.49 0.171 3 8.28 9.06 8.67 0.39 0.225 16 6.46 8.31 7.39 0.58 0.145

HL 
1 8 14.02 15.75 14.98 0.65 0.230 8 14.89 17.67 16.05 0.88 0.310 3 10.99 11.93 11.51 0.48 0.276 16 14.02 17.67 15.52 0.93 0.232

2 8 21.57 26.25 24.11 1.36 0.481 8 24.38 26.84 25.32 0.92 0.325 3 28.18 33.14 30.11 2.65 1.532 16 21.57 26.84 24.71 1.28 0.321

HW 
1 8 10.19 11.28 10.71 0.43 0.153 8 10.25 12.45 11.37 0.62 0.219 3 7.77 8.56 8.07 0.43 0.246 16 10.19 12.45 11.04 0.62 0.154

2 8 15.68 18.27 17.23 0.77 0.274 8 17.11 18.95 17.93 0.64 0.225 3 20.23 21.58 21.07 0.73 0.424 16 15.68 18.95 17.58 0.77 0.193

PL 
1 8 6.95 7.86 7.31 0.30 0.105 8 7.43 8.99 8.05 0.53 0.186 3 4.91 5.46 5.10 0.31 0.180 16 6.95 8.99 7.68 0.56 0.140

2 8 10.92 13.10 11.77 0.81 0.286 8 12.00 13.72 12.69 0.60 0.212 3 12.28 15.17 13.36 1.57 0.909 16 10.92 13.72 12.23 0.84 0.209

PW 
1 8 1.61 2.33 2.01 0.27 0.095 8 1.77 2.53 2.20 0.23 0.080 3 1.32 1.40 1.37 0.04 0.025 16 1.61 2.53 2.10 0.26 0.065

2 8 2.78 3.76 3.23 0.40 0.140 8 2.77 4.52 3.48 0.51 0.180 3 3.38 3.86 3.58 0.25 0.144 16 2.77 4.52 3.35 0.46 0.115
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Characters 
♂♂ ♀♀ Juveniles Sum Adults (♂♂+♀♀) 

N Min. Max. Mean SD SE N Min. Max. Mean SD SE N Min. Max. Mean SD SE N Min. Max. Mean SD SE 

FLL 
1 8 17.94 20.22 18.87 0.82 0.290 8 17.92 21.24 19.53 1.18 0.418 3 11.76 13.39 12.57 0.82 0.471 16 17.92 21.24 19.20 1.04 0.260

2 8 28.72 32.61 30.35 1.47 0.519 8 29.27 32.00 30.79 0.88 0.310 3 30.15 34.89 32.84 2.43 1.403 16 28.72 32.61 30.57 1.19 0.297

HLL 
1 8 20.83 22.75 21.96 0.67 0.236 8 21.02 26.09 23.57 1.77 0.627 3 14.11 15.73 14.77 0.85 0.491 16 20.83 26.09 22.76 1.54 0.385

2 8 33.51 37.92 35.33 1.72 0.607 8 35.50 38.03 37.12 0.85 0.301 3 36.18 40.19 38.57 2.11 1.220 16 33.51 38.03 36.23 1.60 0.400

DFHL 
1 8 30.59 35.13 32.68 1.86 0.658 8 30.72 37.25 34.28 2.57 0.909 3 18.61 21.21 20.27 1.44 0.834 16 30.59 37.25 33.48 2.32 0.580

2 8 49.56 54.05 52.49 1.47 0.519 8 51.93 55.32 53.98 1.18 0.418 3 51.69 53.85 52.86 1.09 0.627 16 49.56 55.32 53.24 1.50 0.375

HDPBT 
1 8 2.18 2.58 2.41 0.15 0.054                         8 2.18 2.58 2.41 0.15 0.054

2 8 3.40 4.16 3.88 0.25 0.087                         8 3.40 4.16 3.88 0.25 0.087

HW/HL 1 8 0.70 0.73 0.72 0.01 0.004 8 0.69 0.75 0.71 0.02 0.007 3 0.65 0.74 0.70 0.05 0.026 16 0.69 0.75 0.71 0.02 0.004

TL/TBL 1 8 0.43 0.47 0.46 0.01 0.005 8 0.46 0.49 0.47 0.01 0.004 3 0.44 0.45 0.44 0.01 0.005 16 0.43 0.49 0.46 0.01 0.004

PW/PL 1 8 0.22 0.32 0.28 0.04 0.014 8 0.21 0.34 0.27 0.04 0.013 3 0.25 0.29 0.27 0.02 0.009 16 0.21 0.34 0.27 0.04 0.009

NED/HL 1 8 0.17 0.21 0.19 0.01 0.005 8 0.15 0.22 0.18 0.02 0.008 3 0.18 0.20 0.19 0.01 0.005 16 0.15 0.22 0.19 0.02 0.005

 




