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ABSTRACT 

Collections of Sceloporus jarrovi were made over a 

four year period. Histological and weight variations are 

recorded for seasonal changes in the ovaries and fat bodies. 

The ovaries undergo a seasonal cycle in which yolk deposi

tion occurs in September-October and is followed by ovula

tion in late November. The corpora lutea which form after 

ovulation remain until parturition after which time they 

degenerate rapidly. Follicular atresia is common during 

the winter months, less common during the spring and absent 

during summer and early fall. Fertilization takes place 

soon after ovulation with embryonic development suspended 

at the blastoderm stage until April. Formation of allanto-

placentae and omphaloplacentae occurs in late March, Young 

are born in mid-June after a gestation period of roughly 

seven months. Sperm may remain in vaginal epithelial 

pockets until as late as April (seven months after insemina

tion) . Fat bodies are at maximum sizes in early autumn; 

minimum sizes occur in the spring and recrudescence is com

pleted by July. Females accumulate higher fat reserves in 

early autumn than do males; this extra fat is presumably 

utilized during vitellogenesis. 

xii 



INTRODUCTION 

This work marks the completion of an intensive 

study on the breeding biology of the viviparous mountain 

spiny lizard Scoloporus jarrovi Cope which is common at 

elevations above 4,000 feet in several mountain ranges 

in southeastern Arizona (Lowe 1964). The taxonomy and 

distribution of this polytypic species was revised by 

Chrapliwy (1964). The subspecies Sceloporus jarrovi 

under investigation in this study ranges from southeastern 

Arizona, southward to the Mexican state of Durango. Other 

subspecies extend as far south as Hidalgo (Sceloporus 2.. 

immucronatus) and Guanajuato (Sceloporus minor) . Short 

notes on the reproductive habits of Sceloporus j_. jarrovi 

were contributed by Zweifel (1949) and by Carpenter (1960). 

While information on the reproduction of North 

American lizards is accumulating at increasingly rapid 

rates, there are still groups among which our knowledge 

of this suh,ect is fragmentary. Reproductive studies on 

viviparous North American lizards have been contributed 

by Miller (1948) and Heimlich and Heimlich (1950) on 

Xantusia vigilis, and by Crisp (1.964) on Sceloporus 

cyanogenys. Other noteworthy works on reproduction in 

viviparous lizards include Weekes (1927a, 1927b, 1929, 
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1930, 1935) investigations of placentation in Australian 

lizards and Boyd's (1940, 1942) studies on the New Zealand 

gecko Hoplodactylus maculatus. Tinkle (1967) summarizes 

recent advances in these and related areas. 



METHODS 

Measurements of seasonal changes in the ovaries, 

oviducts and fat bodies were made for samples of Sceloporus 

jarrovi collected alive monthly (by noosing) over a 19 month 

period (April 1968-October 1969) and irregularly over a four 

year period (beginning in 1964) at Kitt Peak, elev. 6,700 

ft., in the Quinlan extension of the Baboquivari Mountains, 

53 miles southwest of Tucson, Pima County, Arizona. 

Data tabulations made after recording weights of 

the above organs from a torsion balance, and weights of 

live lizards from a Mettler balance, are reduced and il

lustrated in the form of graphs or regression lines. 

Tissues were fixed in Bouins or in 10% formalin, 

sectioned at 10 micra and stained with Heidenhain's iron 

hematoxylin. The photomicrographs were taken with a Zeiss 

photomicroscope. 

Averages of the widths of 20 square fat cells mea

sured through an ocular micrometer for each of eight males 

and eight females from the months January, April, July and 

October are graphed to depict the seasonal fat cycle. 

Measurements of corpora lutea and follicle lengths 

were made with venier callipers, to nearest .01 mm. 



Data for graphs showing seasonal changes in ovaries 

and fat bodies are expressed as percentages of total body 

weight. 

Raw data is given in Appendices A-C. 



THE OVARY 

Gross Morphology 

The ovaries of Sceloporus jarrovi are round to oval 

shaped bodies located posteriorly in the body cavity where 

they are suspended by mesenteries attached to the dorsal 

body wall. The morphology varies depending on the time of 

year that they are examined. The ovaries attain their 

greatest weight during the autumn months prior to ovula

tion (Fig. J., Tables 1-4) when large quantities of yolk 

..fradually appear in the follicles. During this period the 

ovaries consist of 1-6 large yolky follicles which may 

range from 4-9 mm in diameter (Table 3) depending on the 

month examined. 

Ovaries examined from December females that under

went a recent ovulation (Table 3) consist of (1) several 

small follicles, less than 2 mm in diameter, and (2) from 

0-4 secretory corpora lutea that show a progressive size 

decrease (Tables 5-6) through the winter and spring. 

Except for the gradual disintegration of the corpora 

lutea (Tables 5-6), the morphology remains relatively con

stant (December-June) until July when a rapid growth and 

proliferation of follicles occurs. 

5 
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Histology 

The ovarian elements of Sceloporus jarrovi include 

seasonally varying numbers of follicles (Tables 3-4), 

corpora lutea (Tables 5-6), and atretic follicles inter

spersed in an ovarian stroma composed largely of colla

genous fibers, with scattered fibroblasts and limited areas 

of vascularization. The ovary is bordered on its periphery 

by one layer of squamous epithelial cells. 

Germinal epithelium is restricted to a few small 

isolated masses near the dorsal surface of the ovary and 

contains primary oogonia and oocytes in different stages 

of development (Fig. 2). This tissue is most abundant 

during periods of follicular maturation (June-August) and 

is uncommon in the post-ovulatory, pre-parturition organ 

(December-June). 

The central mass of the growing and mature follicle 

is filled with the primary oocyte which is characteristically 

surrounded by a thin, homogeneously densely staining vitel

line membrane. Directly outside the vitelline membrane is 

a two-layered zona pellucida (Fig. 3) as in other verte

brates. The outer layer of the zona pellucida is uniform-

ally densely staining. The inner layer is clear with 

horizontal striations. It is referred to as the zona 

radiata in this study and by Loyez (1906) who observed it 

in the follicles of various reptiles, by Thing (1918) who. 
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noted its occurrence in turtles, and by Betz (1963) who 

described it in the water snake Natrix rhombifera. Boyd 

(1940) called this layer the striate zone in the gecko 

Hoplodactylus maculatus. 

The zona pellucida of Sceloporus jarrovi is sur

rounded by several layers of granulosa cells (Figs. 3-5) 

consisting of small, intermediate and large types. The 

small (7 micra) and intermediate (11 micra) granulosa 

cells, which contain nuclei with a single nucleolus and 

non-vacuolated cytoplasm, are typically arranged in layers 

1-3 cells thick along the zona pellucida and 1-2 layers 

thick along the connective tissue theca (Pig. 5). Between 

these areas are located 1-2 layers of large flask shaped 

granulosa cells (21 micra) (Fig. 4) which are called 

pyriform cells by Betz (1963). Each contains a large 

nucleolus (9 micra) with 1-2 densely staining nucleoli 

and a highly vacuolated cytoplasm. Some of the large 

granulosa cells communicate with the interior of the ovum 

through cytoplasmic extensions (Fig. 4) which are most 

frequently seen at the onset of yolk deposition in August. 

Follicular wall connective tissue in S. jarrovi 

is organized into a thin theca interna (16 micra) consist

ing of connective tissue with flattened compressed nuclei 

and a thicker theca externa (32 micra) with round to poly

gonal shaped nuclei and moderate vascularization. The 
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amounts of intercellular fibrous tissue which are minimal 

in the theca interna become more abundant in the theca 

externa. 

Atretic follicles are never abundant and are most, 

frequently seen during the winter months at which time some 

of the non-ovulated follicles undergo degenerative changes. 

Corpora lutea are the most prominent elements in the ovary 

during the period from just after ovulation (November-

December) until after parturition (June). 

Reabsorption of ova from the oviduct appears to 

be uncommon in S. jarrovi. Only 6 out of 91 females (Table 

7) showed evidence of this phenomenon by having fewer ova 

than corpora lutea and/or showing reabsorption in progress. 

It is noteworthy that all of these cases occurred late in 

the gestation period. 

Ovarian Seasonal Cycle 

September-November.—Yolk deposition (Fig. 5) takes 

place at increasingly rapid rates during this period and 

culminates with ovulation from mid-November to early De

cember. There is a high positive correlation (r =+.78) 

between the variables snout-vent length and ovarian weight 

during the period of yolk deposition (Fig. 6, Table 8) as 

well as between snout-vent length and number of eggs in the 

oviduct (r =+.89) (Fig. 7, Appendix A). A sample of 85 



Table 1, Ovary and body weights (gms), for ratios (% ovary wgt./body wgt.) in 
Table 2, for Sceloporus jarrovi, April 1968-October 1969. 

» ~————— ——— 

Month N 
Average 
Rgt. Ovary 

Average 
Lft. Ovary 

Total 
Average Range 

Average 
Body wgt. Range 

April 10 0.006 0.026 0.030 (0.006-
0.204) 

15.06 ( 7.96-
29.23) 

May 9 0.007 0. 008 0.015 (0.006-
0.026) 

16.33 ( 9.23-
28.69) 

June 11 0.008 0.009 . 0.018 (0.008-
0.024) 

14.68 ( 8.52-
23.10) 

July 16 0.011 0.011 0.021 (0.007-
0.042) 

14.13 (10.16-
20.31) 

Aug. 10 0.015 0.017 0.032 (0.020-
0.048) 

15.43 (11.38-
20.66) 

Sept. 11 0.165 0.178 0.371 (0.070-
0.993) 

18.63 (12.31-
24.08) 

Oct. 16 0.606 0.570 1.176 (0.140-
2.464 

17.03 ( 8.39-
25.89) 

Nov. 12 0.565 0.485 1.050 (0.052-
2.707) 

15.78 ( 7.30-
25.71) 

Dec. 10 0.231 0.119 0.350 (0.032-
0.996) 

10.01 ( 5.67-
15.08) 



Table 1. (Continued) 

Month N 
Average 
Rgt. Ovary 

Average 
Lft. Ovary 

Total 
Average Range 

Average 
Body wgt. Range 

Jan. 10 0.023 0.027 0.050 (0.022-
0.062) 

15.80 ( 9.19-
21.46) 

Feb. 13 0.018 0.017 0.036 (0.017-
0.068) 

14.06 ( 9.12-
18.28) 

March 11 0.022 0.020 0.043 (0.023-
0.071) 

16.98 (13.21-
23.30) 

April 15 0.013 0.013 0.026 (0.008-
0.038) 

16.64 ( 6.49-
25.73) 

May 15 0.007 0.008 0.015 (0.006-
0.025) 

17.07 ( 7.28-
27.96) 

June 13 0.006 0.006 0.012 (0.003-
0.021) 

15.59 ( 7.86-
23.29) 

July 12 0.007 0.008 0.015 (0.006-
0.028) 

12.61 ( 7.86-
20.16) 

Aug. 15 0.011 0.011 0.023 (0.011-
0.054) 

14.18 ( 7.35-
24.71) 

Sept. 13 0.029 0.029 0.058 (0.028-
0.158) 

14.87 ( 9.76-
29.20) 

Oct. 11 0.275 0.259 0.535 (0.132-
0.923) 

16.96 (14.08-
21.22) 



Table 2. Ratios (% ovary wgt,/body wgt,) for Sceloporus 
jarroyi. (Data graphed in Fig, 1,) 

* Ratio % 95% 
Ovary wgt./ Confidence 

Month N body wgt. Range Interval 

April 10 0. 094+0. 007 (0. 060-0.142) 0. 078-0. 110 

May 9 0. 095±0. 011 (0. 045-0.162) 0. 070-0. 120 

June 11 0. 112±0. 015 (0. 024-0.165) 0. 079-0. 145 

July 16 0. 150±0. 013 (0. 042-0.280) 0. 123-0. 177 

Aug. 10 0. 205+0. 010 (0. 132-0.233) 0. 183-0. 227 

Sept. 11 1. 753+0. 436 (0. 386-4.231) 0. 781-2. 724 

Oct. 16 6. 484±0. 619 (1. 666-10.496) P. 165-7. 803 

Nov. 12 8. 870±1. 932 (0. 329-15.913) 4. 618-13 .120 

Dec. 10 4. 546±1. 712 (0. 322-13.404) 0. 674-8. 418 

Jan. 10 0. 312±0. 014 (0. 241-0.334) 0. 281-0. 343 

Feb. 13 0. 253±0. 035 (0. 181-0.390) 0. 177-0. 329 

March 11 0. 256±0. 027 (0. 159-0.436) 0. 196-0. 316 

April 15 0. 156±0. 009 (0. 100-0.211) 0. 137-•0. 175 

May 15 0. 090±0. 005 (0. 052-0.114) 0. 080-•0. 100 

June 13 0. 074+0. 007 (0. 019-0.108) 0. 059-•0. 089 

July 12 0. 118±0. 014 (0. 082-0.226) c. 088-•0. 148 

Aug. 15 0. 170±0. 012 (0. 084-0.285) 0. 143-•0. 196 

Sept. 13 0. 374 ±0. 020 (0. 262-0.543) 0. 331-•0. 417 

Oct. 11 3. 020±0. 377 (0. 940-4.618) 2. 179-•3. 860 



Table 3. Monthly distribution of ovarian follicles (mm) for Sceloporus jarrovi. 

Month N > 1 mm 1-2 mm 2-3 mm 3-4 mm 4-5 mm 5-6 mm 6-7 mm 7-8 mm 8-9 mm 9-10 mm 

April 9 53(.90) 6(.10) 0 0 0 0 0 0 0 0 

May 9 36(.80) 9(.20) 0 0 0 0 0 0 0 0 

June 11 72(.89) 12 (.11) 0 0 0 0 0 0 0 0 

July 9 47 (.57) 36(.43) 0 0 0 0 0 0 0 0 

Aug. 8 40 (.37) 65 (.61) 1( .02) 0 0 0 0 0 - •  0 0 

Sept. 11 31(.18) 76 (.46) 27 ( .16) 14 ( .08) 8 ( .04) 7 ( .04) 2 ( .01) 0 0 0 

Oct. 12 51 (.36) 33(.23) 2 ( .01) 1( .00) 0 8 ( .05) 23 ( .16) 20 (. 14) 1(. 00) 0 

Nov. 12 21(.36) 11(.18) 0 0 0 0 2 ( .03) 5 (. 08) 17 (. 29) 2(.03) 

Dec. 11 36 (.64) 14(.25) 0 2 ( .03) 0 0 0 1(. 01) 3 (. 05) 0 

Jan. 10 25(.53) 20 (.42) 1( .02) 1( •
 
o
 

ro
 

0 0 0 0 0 0 

Feb. 12 63(.79) 17(.21) 0 0 0 0 0 0 0 0 

March 10 43(.83) 9(.17) 0 0 0 0 0 0 0 0 

April 11 48 (.84) 9(.16) 0 0 0 0 0 0 0 0 

May 12 61(.94) 4(.06) 0 0 0 0 0 0 0 0 

June 11 58(.93) 4(.07) 0 0 0 0 0 0 0 0 

July 10 27(.25) 80(.75) 0- 0 0 0 0 0 0 0 

Aug. 11 79(.57) 60(.43) 0 0 0 0 0 0 0 0 

Sept. 10 37(.25) 74(.62) 28 ( .13) 0 0 0 0 0 0 0 

Oct. 11 52(.30) 61(.35) 14 ( .08) 9 ( .06) 16 ( .10) 16 ( .10) 3 ( .01) 0 0 0 
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Table 4. Monthly means for numbers of ovarian follicles 
for Sceloporus jarrovi. (Summary of data from 
Table 3.) 

95% Confidence 
Month N Mean Range Interval 

April 9 6.55±0.686 3-11 4.97- 8.13 

May 9 5.11±0.351 4-7 4.31- 5.91 

June 11 8.12±0.523 6-12 6.96- 9.28 

July 9 9. 22±0.741 7-12 7.52-10.92 

Aug. 8 13.25±1.176 8-18 10.47-16.03 

Sept. 11 15.18±1.163 9-23 12.59-17.77 

Oct. 12 11.58±0.701 8-16 10.04-13.12 

Nov. 12 4.8311.364 0-12 1.83- 7.83 

Dec. 11 5.81±0.711 3-10 4.23- 7.39 

Jan. 10 4.8010.785 1-8 3.03- 6 .'57 

Feb. 12 6.6610.512 2-11 5.54- 7.78 

March 10 5.20+0.592 3-9 3.89- 6.51 

April 11 5.18+0.601 3-8 3.85- 6.51 

May 12 5.41+0.500 3-8 4.31- 6.51 

June 11 5.63+0.719 3-9 4.03- 7.23 

July 10 10.70+0.920 7-15 8.62-12.78 

Aug. 11 12.6310.694 10-17 11.09-14.17 

Sept. 10 13.9010.433 11-26 12.93-14.87 

Oct. 11 15.54+1.281 9-22 12.69-18.39 



Table 5. Monthly size distribution of corpora lutea (maximum diameters, mm) in 
Sceloporus jarrovi, April 1968-June 1968, November 1968-June 1969. 

Corpora Lutea 
Month N (Number) 0-1 1-2 2-3 3-4 4-5 

April 9 27 0 27(1.00) 0 0 0 

May 9 29 0 29(1.00) 0 0 0 

June 11 30 1 (. 02) 28(.96) 1 (. 02) 0 0 

Nov. 5 17 0 0 0 9 (.53) 8 (.47) 

Dec. 7 15 0 0 2(.13) 10 (.67) 3 (. 20) 

Jan. 10 40 0 0 26(.65) 14(.35) 0 

Feb. 12 42 0 2(.05) 36(.85) 4 (. 10) 0 

March 10 36 0 8(.22) 24(.67) 4 (.11) 0 

April 11 46 0 

00 00 • 

G\ ro 
7(.12) 0 0 

May 12 43 0 43 (1.00) 0 0 0 

June 11 28 0 28 (1.00) 0 0 0 
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Table 6. Mean monthly variation of corpora lutea (maximum 
diameters, mm) in Sceloporus jarrovi for periods 
April 1968-June 1968, November 1968-June 1969. 

Month N 
Corpora 
Lutea Mean Length 

95% Confidence 
Interval 

April 9 27 1. 41±0.004 1.41-1.41 

May 9 29 1.38±0.104 1.14-1.62 

June 11 30 1.45+0.147 1.12-1.78 

Nov. 5 17 3.86±0.122 3.52-4.20 

Dec. 7 15 3.35+0.175 2.92-3.78 

Jan. 10 40 2.80±0.129 2.51-3.09 

Feb. 1A 42 2 . 47±0.080 2.29-2.65 

March 10 36 2. 24±0.136 1.94-2.54 

April 11 46 1.62±0.067 1.47-1.77 

May 12 43 1.29±0.022 1.25-1.33 

June 11 28 1.33+0.069 1.18-1.48 
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Table 7. Monthly incidence of ova reabsorption in 
Sceloporus jarrovi, November 1968-June 1969. 
(Raw data in Appendix A.) 

Month N Reabsorption No Reabsorption 

Nov. 5 0 5 

Dec. 8 0 8 

Jan. 10 0 10 

Feb. 13 0 13 

March 11 0 11 

April 15 1 14 

May 16 1 15 

June 13 4 9 

NO. 91 6 

(7%) 

85 

(93%) 
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Fig. 1. Modified Dice-Lerras graph showing seasonal changes in % ovary 
wgt./body wgt. for Sceloporus jarrovi, April 1968-October 1969. 
(Data from Table 2. Bars represent 95% confidence intervals.) 
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Germinal epithelium from ovary of Sceloporus 
jarrovi/ July 10, 1965. (Note abundant oocytes 
(arrow), 760X.) 
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Fig. 3. Zona pellucida from follicle of Sceloporus jarrovi 
ovary. (Note zona radiata (A) and outer layer 
(B), 192OX.) 



Granulosa from Sceloporus jarrovi ovary, August 
1966. (Note discharging pyriform cell (arrow), 
1920X.) 



Fig. 5. Early yolk deposition in ovary of Sceloporus 
jarrovi, September 9, 1965. (Note uneven dis
tribution of yolk granules with largest concen 
trations on periphery of follicle, A, zona 
pellucida, B, pyriform cell, C, granulosa cell 
D, theca externa, E, theca interna, 30OX.) 
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females had a weighted mean of 6.77 eggs for both oviducts 

(Table 9) . By the end of vitellogenesis the mature egg 

is between 8 and 9 mm in diameter and the follicular epi

thelium is reduced to a single layer of small cells. 

Ovulation occurs when the follicular epithelium 

bursts and the ovum is expelled into the body cavity. The 

surface of the ovum is highly adhesive which may facilitate 

its entrance into the oviduct. Trans-ovarian migration of 

ova (from .one oviduct to the other) is relatively common 

and occurs as much as 42% of the time (Table 10); migra

tions will not be detected if the number of eggs and corpora 

lutea on each side are equal. An examination of 26 eggs 

from eight females collected during November-December 1968 

revealed that all contained blastoderms indicating fertili

zation had occurred (Fig. 8), presumably soon after ovula

tion. 

The wall of a ruptured follicle appeared translucent 

when observed moments after ovulation. Its sides were 

raised and there was a blood-stained depression in the 

crater-like cavity marking the site of ovulation. Lumina 

of freshly ovulated follicles are approximately 4 mm in 

diameter. Sections revealed that the granulosa cells of the 

collapsed follicle undergo a rapid hypertrophy immediately 

after ovulation and produce masses of large luteal cells 

that soon fill the old follicular cavity. The luteal cell 
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mass is completely surrounded by a moderately vascularized 

theca externa characterized by massed collagenous fibers 

with scattered fibroblasts and a much thinner theca interna 

containing few fibers and many fibroblasts. Granulosa 

cells are seen digesting patches of remaining yolk. No 

follicular stresia was observed during this period. 

Luteal cells contain round to oblong shaped nuclei 

(Fig. 9) with one nucleolus. The cytoplasm is lightly 

granulated and highly vacuolated. Invasion of the corpus 

luteum by fibroblasts or capillaries does not occur although 

moderate amounts of small blood vessels may be seen in the 

surrounding thecae. The corpora lutea are largest at their 

time of formation (November-December) and undergo a slow 

but progressive decrease in size (Tables 5-6) up until the 

time of parturition (June) after which a rapid and final 

involution occurs. 

December-March.—The ovaries have their simplest 

organization during the winter post-ovulatory period con

sisting of several large secretory corpora lutea and from 

4-5 small (less than 2 mm) follicles (Tables 3-4). Inter

stitial tissue is present in reduced amounts throughout 

this period. The central ooplasm of the winter follicles 

is opaque except for some vacuolization in the center. 

Vacuoles are common in the pyriform cell cytoplasm but are 

smaller and less abundant in comparison to their frequency 


