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308, 2095, 2096, 13784; Northern Negev TAUM 3526, 7179–7181, 
4366, 13161; Shomeron TAUM 1351, 13173, 15961, 16696, 16756; 
Southern Coastal Plain TAUM 1754, 4101, 4398, 16561; Yizreel Val-
ley TAUM 303, 975, 2236; Upper Galil TAUM 14354, 16208, 16552). 

A small slit was made in the left side of the abdomen and the 
left testis was removed from males and the left ovary was removed 
from females for histological examination. Removed gonads were 
embedded in paraffin, sections were cut at 5 µm and stained by 
Harris’ hematoxylin followed by eosin counterstain. Slides of the 
testes were categorized as to the stage of the testicular cycle. Slides 
of ovaries were examined for yolk deposition; oviductal eggs were 
grossly noted. 

Three stages were noted in the testicular cycle (Table 1): 1) 
spermiogenesis (seminiferous tubules lined by clusters of sperm 
and/or metamorphosing spermatids); 2) recrudescence = renewal 
(proliferation of germ cells for the next period of spermiogenesis). 
Primary spermatocytes predominate in early recrudescence; sec-
ondary spermatocytes and spermatids predominate in late recru-
descence; 3) regressed, seminiferous tubules contain spermato-
gonia and interspersed Sertoli cells. The smallest reproductively 
active male (spermiogenesis) measured 118 mm (TAUM 16108) 
and was from April.

Three stages were present in the ovarian cycle: 1) quiescent, 
no yolk deposition; 2) early yolk deposition, vitellogenic granules 
in the ooplasm; 3) oviductal eggs. The smallest reproductively 
active female (TAUM 16208) contained 4 oviductal eggs, which 
measured 118 mm SVL and were from June. Two other females: 
(TAUM 15961) from July (SVL = 118 mm) and (TAUM 1632) from 
October (SVL = 119 mm) had started early yolk deposition (stage 
2) but would not have completed it because they were undergo-
ing atresia, a process in which granulosa cells enlarge and en-
gulf yolk granules. Incidences of follicle atresia increase late in 
the reproductive season in lizards (Goldberg 1973. Herpetologica 
29:284–289). Other adult females contained quiescent ovaries 
(stage 1): March (N = 2), April (N = 1), May (N = 1), September 
(N = 3).

The presence of sperm-containing males and reproductively-
active females in spring indicates synchrony in the reproductive 
cycles of both sexes. The female reproductive cycle of E. schneideri 
appears to fit the “monoestrous” type (Schleich et al., op. cit.) in 
which one egg clutch is produced in a fixed (spring) reproductive 
period. 

I thank Shai Meiri (TAUM) for permission to examine E. schnei-
deri, Ezra Maza (TAUM) for facilitating the loan and the Steinhardt 
Museum of Natural History at Tel Aviv University for providing E. 
schneideri for my examination. 
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LIOLAEMUS RAMIREZAE. HEADBOB DISPLAY BEHAVIOR. 
One of the most common visual signals in lizards is the headbob 
display. Headbob displays consist of stereotyped up and down 
movements of the head and/or torso, used in different contexts, 
such as territorial defense, agonistic interactions, and courtship 
(Carpenter and Ferguson 1977. In Gans and Tinkle [eds.], Biology 
of the Reptilia: Ecology and Behaviour A, pp. 335–554. Academic 
Press, New York). Despite the fact that headbob displays are ste-
reotyped and species-specific (Martins et al. 2004. Anim. Behav. 
68:453–653), their structure reveals variations among sexes, in-
dividuals, populations, and social context (e.g., Martins 1991. 
Anim. Behav. 41:403–416, Macedonia and Clark 2003. J. Herpetol. 
37: 266–276, Vicente and Halloy 2015. Herpetol. J. 25:49–53). The 
neotropical genus Liolaemus, with more than 250 species (Abdala 
and Quinteros 2014. Cuad. Herpetol. 28:55–82), offers great po-
tential to study ecology and evolution of lizard communication 
(e.g., Halloy et al. 2013. Cuad. Herpetol. 27:15–26). The genus is 

taBle 1. Headbob display measurements for seven Liolaemus ramirezae, showing means, SD, range, and coefficient of variation of the ampli-
tude (in mm) and duration (in seconds) of each unit. 

N Amplitude Amplitude Duration Duration Duration Total
 unit 1 unit 2 unit 1 pause unit 2 duration

1 3.73 3.42 0.96 0.37 0.16 1.49

2 5.15 5.12 0.98 0.38 0.17 1.54

3 2.37 2.24 1.14 0.43 0.21 1.78

4 2.50 1.97 1.12 0.38 0.2 1.70

5 2.72 2.44 0.96 0.47 0.17 1.60

6 5.83 3.83 1.17 0.29 0.26 1.72

7 7.81 6.37 1.15 0.32 0.16 1.63

Mean 4.30 3.63 1.07 0.38 0.19 1.64

SD 2.05 1.63 0.10 0.06 0.04 0.10

Range (2.37–7.81) (1.97–6.37) (0.96–1.17) (0.29–0.47) (0.16–0.26) (1.49–1.78)

CV (%) 47.62 44.90 9.01 16.18 19.22 6.30

fIg. 1. The headbob display of Liolaemus ramirezae. 
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distributed in South America from Perú to Tierra del Fuego, Ar-
gentina, showing a great variety in habitat preferences, reproduc-
tive strategies, and feeding habits. Here we analyze the form and 
structure of the headbob display of L. ramirezae in its natural en-
vironment. 

Liolaemus ramirezae is a diurnal, oviparous (Lobo and Espi-
noza 1999. Copeia 1999:122–140), and insectivorous lizard (Hal-
loy et al. 2006. Rev. Esp. Herpetol. 20:47–56). This species lacks 
sexual dichromatism and dimorphism (mean SVL = 51.5 mm 
± 2.8 mm SD; Lobo and Espinoza 1999, op. cit.). It is found in 
northwestern Argentina, in the Salta, Tucuman and Catamarca 
provinces (Lobo 2005. Acta Zool. Lill. 49:65–87). The study site is 
located at “Los Cardones” (26.6670°S, 65.8180°W, WGS 84; 2725 
m elev.), Tucuman Province, Argentina. Seven adults were filmed 
with a digital camcorder (Sony HDR-Cx290), as part of a study of 
headbob displays of the sympatric lizard, Liolaemus pacha. Active 
lizards were filmed between 1000 h and 1700 h, during sunny or 
partially cloudy days. The observer was located at approximately 
4 m from the focal subject to minimize interference. The observ-
er never sampled the same area twice to avoid filming the same 
lizard multiple times. Headbob displays were analyzed using the 
software Tracker (www.cabrillo.edu/~dbrown/tracker/), following 
the same procedures used in previous studies (Vicente and Hal-
loy 2015, op. cit.). Graphs were obtained marking the position of 
the snout, frame by frame, through time. Videos were calibrated 
using the mean snout–vent length. We defined a lizard headbob 
display as a succession of ups and downs of the head, each one 
called units. We obtained the form of the headbob display and we 
measured the amplitude and duration of each unit. We followed 
the convention that display units with a coefficient of variation 
(CV) < 35% can be considered highly stereotyped (Barlow 1977. 
In Sebeok [ed.], How Animals Communicate, pp. 98–134. Indiana 
University Press, Bloomington, Indiana).

Liolaemus ramirezae headbob displays were characterized by 
one long up and down motion (called unit 1), followed by a pause 
and a quick up and down movement of approximately the same 
amplitude (unit 2, Fig. 1). This form was similar among the seven 
individuals, possibly corresponding to the signature bob for this 
species (Carpenter and Ferguson 1977, op. cit.). The amplitude of 
both units was highly variable, which may be signaling differences 
among individuals, sexes or social contexts. On the other hand, 
the duration of units and pause were more conservative (CV < 
35%, see Table 1). This could be part of the identity of the species. 
More studies are needed in the field and in the laboratory to un-
derstand better the observed variations. 
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NEPHRURUS SHEAI (Northern Knob-tailed Gecko). DIET. Little 
is known about the ecology of Nephrurus sheai, a recently de-
scribed knob-tail gecko from north-western Australia (Couper 
and Gregson 1994. Mem. Queensland Mus. 37:53–67). The only 
reported dietary items for this species are lepidopteran lar-
vae and isopterans (ibid.), although a wide range of arthropod 
prey (including spiders, scorpions, centipedes, and many insect 

fIg. 1. Radiograph of Nephrurus sheai (WAM R174053) showing in-
gested camaenid gastropod. 


