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OSSEOUS GROWTH MARKS IN 
SCELOPOR US SCALARIS 

Ortega Alfredo, Mehrdad Khodaddost and Rosaiía Servín 

Abstract.-Histological anaiysis of the fernurs of Scelopom scalaris, a 
ternperate lizard, showed osseous growth rnarks. These rnarks are useful as 
a correlate to their respective ages. In the Michilía Biosphere Reserve in 
México we collected 20 individuais of S. scalaris. which were kdled and 
each left fernur bone extracted, decalcified and sectioned. Three histologicai 
stages were identified. The histologicai age ofeach individual closely rnatched 
the age inferred by the snout-vent length as a measure of body size growth 
of the population. The observed osseous growth rnarks in S. scalarzs are not 
the result of a period of non-activity, but reflect the effects of a seasonal 
increase in activity cornbined with a period of diminution of nourishrnent 
resources. Moreover, in contrast with other reptiles and arnphibians, the 
lines showing cessation of growth of S. scalarzs do not appear to be the result 
of the harsh conditions of the winter. 

Sceloponci scalaris Wiegman (Saiuria: Iguanidae) is a relatively srnail ovip- 
arous lizard (42 to 62 rnrn SVL), typicaily niontane (above 1,400 m) and 
distributed in a narrow band from Southern Arizona to Northern and Central 
México. While generally abundant in its range, the few studies on this species 
have focused on natural history and reproductive biology (Anderson, 1962; 
Bailinger and Congdon, 198 1; Newlin, 1976; Ortega, 1986). 

Sceloporus scalaris individuals were analyzed for rnarks or lines showing 
cyclic or seasonal growth in their bones. Cyclic growth rnarks are known on 
many other heterothermal species (Barbault et al., 1979; Castanet et al., 
1977; Hagstrorn, 1977). Also, we atternpted to correlate the age of the in- 
dividual~ determined by snout-vent length with the growth rnarks (Castanet, 
1978; Peabody, 196 1). Such correlations would contribute to demographic 
analysis of natural populations. 

Material and Methods 

The study area was in the Michiliá Biosphere Reserve in the State of 
Durango, México (104°07'-104"W, 23"201-23"30NN). La Michiliá Biosphere 
Reserve is pan of the MAB-UNESCO Prograrn. The area has a mean annual 
ternperature range between 17.4"C and 20.7"C, and receives approxirnately 
567 mrn of annual precipitation. The vegetation of the zone is typically an 
oak-pine forest but highly diverse (Martínez and Saldívar, 1978). 
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During the month of April, 1985, we coiiected 20 individuals of S. scalaris. 
For each individual we recorded its snout-vent length (SVL) and tail length, 
both measured with a vemier (0.1 mm). Specimens were weighed with a 
balance to the nearest O. 1 g, killed with nembutal and h e d  with 90% alcohol. 
The left femur of each individual was removed, decalcified with 0.5% nitric 
acid and transversely sectioned with a freezing microtome. The obtained 
sections were then stained with Ehrlich's hematoxylin (Castanet, 1974, 1978). 

Optical microscopy of the sections was performed independently by each 
author noting the degree of vascuiarization, cellular distribution, where growth 
lines stopped and the endosteal remnant, and grouping the samples into 
recognizably different histological phases (Barbauit, et al., 1979). Each in- 
dependent analysis was completed without knowledge of individual SVL 
measurements. 

From the analyzed samples three different histological phases were rec- 
ognized, which are shown in figures 1 through 3. 

Phase I (Fig. I )  

There were no demarcations showing nongrowth or cessation. The di- 
ameter of the femoral cross section was an average of 599 & the meduilary 
cavity diameter was 257 p, approximately. The femoral cross sections were 
smaller than those of the following two phases. The observed cells were 
irregularly disuibuted and the tissue, in general, was abundantly vascular- 
ized. 

Phase 2 (Fig. 2) 

A penpheral stop of growth line (SGL) was clearly visible; the average 
diameter of the cross section was 656 M; the medullary cavity diameter 
averaged 323 M. In this phase it is possible to observe the reabsorption lying 
line (RLL), as the consequence of the endosteal reabsorption process. Be- 
tween the interior zone of the SGL and the medullary cavity, the obsemed 
cells were bigger than those observed at the exterior zone of the SGL. At 
the interior zone of the SGL the tissue, in general, was abundantly vascu- 
larized. 

Phase 3 (Fig. 3) 

Two SGLs were present. The relative diameter of the cross sections (809 
M) and the meduilary cavity (418 M)- were the largest compared with those 
of the other two phases. Both SGLs were located in the middle portion of 
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Figure 1.  Histological phase 1 in the cross section of the femoral bone ofSceloparoruscalaris. 
MC - rnedullary cavity. EB = endosteal bone. See text for explanation. 
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Figure 2. Histological phasc 2 in the r o s a  sbction of the femoral bone of Sceloporoirr scalaris. 
MC = medullary caviry, SGL = stop of growth h e :  RU = reabsorption lying h; EB = 
endosteal bone. See text for explanation. 
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Figure 3. Histological phase 3 in the cross section of the femoral bone of Sceloporousscaloris. 
MC - meduiiary cavity; SGL = stop of growth line; RLL = reabsorption lying line; EB - 
endosteal bone. Sa text for explanation. 
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the tissue and were close to each other. Between the two consecutive SGLs 
the osseous bed was slender and poorly vascularized. 

The cross section anaiysis shows, an expected, the active growth in the 
first year of life and its abrupt end in phase 2. Further, phase 1 individual 
growth could be determined by the degree of vascularization of the first 
osseous bed. The individuals of phase 3 have experienced two periods of 
growth diminution, with their growth during the second year being less. 
From the anaiyzed sarnple of 20 individuals, it is possible to infer that 12 
were younger than one year, six were two years old, and two were at least 
three years old. We were not able to observe histological differences between 
males and females. 

Discussion 

The population of S. scalaris sampled has been the focus of a three year 
study of its population dynamics and demography (Ortega, 1986). The pop- 
ulation structure was on average (for the month of April) composed of 54% 
of individuals younger than one year (between 6 and 7 months), 37% were 
one year or older and 9% were two years or older. The annual replacement 
rate for this population was very high (r, = 0.93 1) and the maximum lon- 
gevity reached in natural conditions was four years. 

Individuals of the b t  clutch were born during the end of August, and 
those of the second clutch during mid-October. Thus, most ofall the collected 
individuals for this study were younger than one year. Juvenile growth rate 
was 0.154 mmlday during their first seven months of life. 

The snout-vent lengths of the 20 coiiected individuals included seven 
females smalier than 50 mm, three between 50 to 56 mm and only one 
bigger than 56 mm. Also, five males were smaller than 5 1 mm, three between 
51 and 55 mm and only one bigger than 55 mm. These 20 measurements 
were placed onto the age-growth curve taken from Ortega, 1986 (Fig. 4). 
This inclusion suggests that of the 20 individuals, 12 individuals were youn- 
ger than one year, six individuals were two years old, and two individuals 
were at least three years or older. Hence, there is a strong concurrence 
between the histologicai analysis and the age-growth curve. 

It is generally assumed that the SGL in amphibians and reptiles are the 
result of a period of non-activity of the organisms (Barbault, et al., 1979: 
Castanet, 1974, 1978). However, the individuals of this studied population 
are active the entire year. Further, the SGL in S. scalaris does not appear 
during the winter. Younger individuals coiiected during April, having passed 
at least one winter, do not show any SGL. Apparently the SGL in this species 
is the result of the joint effect of prey scarcity during the driest part of the 
year (May) in conjunction with increased activity during the same period. 
During May, courtship and mating begin (Gutierrez, 1983). Duing thic 
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Figure 4. Snout-vent length of male and female Sceloporous scalaris in relation to age and 

clutch differences (Ortega, 1986). 

month the males are devoted to reproductive activities and the defense and 
patrol of their individual temtones.' During this period the females allocate 
significant fat reserves, stored dunng the previous rainy season of Cate 
summer (Ortega and Hemandez, 1983), to the vitellus of the eggs (Ortega 
1987; Ortega and Barbault, 1986). The combined effect of increased activity 
and prey scarcity appears to resuit in the cessation of growth. 

Conclusions 

The results show that the individuals of S. scalaris exhibit osseous growth 
marks, and that it is possible to determine histologicaíiy the approximate 
age. The use of such skeletochronological method offers complementaxy 
advantages to the demographic analysis of such species (Barbauit, el al., 
1979). However, these osseous marks of seasonal growth are not the product 
of a period of non-activity nor harsh winters. It seems that the SGL in S. 
scalaris reflects the joint effect of a period of activity increase, both physi- 
ological and behavioral, during the vitellogenesis and mating season in con- 
junction with prey scarcity. 
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