
Diversities in 
reproductive modes 
and strategies 
amongst various 
reptile species

Science, Anatomy

https://assignbuster.com/essay-subjects/science/anatomy/
https://assignbuster.com/essay-subjects/science/
https://assignbuster.com/diversities-in-reproductive-modes-and-strategies-amongst-various-reptile-species/
https://assignbuster.com/diversities-in-reproductive-modes-and-strategies-amongst-various-reptile-species/
https://assignbuster.com/diversities-in-reproductive-modes-and-strategies-amongst-various-reptile-species/
https://assignbuster.com/


 Diversities in reproductive modes and st... – Paper Example Page 2

Abstract 

In this paper we look at reptile reproduction and the how the different factors

and processes involved vary in different species. We look at: 

Reproductive cycles 

Spermatogenesis and oogenesis 

Copulation and Fertilization 

Egg shells 

Ovoviviparity 

Viviparity 

Parthenogenesis 

Parental body condition 

Reproductive behaviour 

Parental care 

Reproductive effort as a life history trait 

Energy expenditure per progeny 

Offspring size 

Sex determination 
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Environmental factors that affect reproduction 

Introduction 
Reproduction is a hugely important aspect of conservation, and with 106 

species of reptile being classed as “ Critically Endangered” on the IUCN Red 

List of Threatened Species [1], every bit of knowledge could be useful for 

preventing a species becoming extinct. 

Reproduction is highly varied amongst the different species of reptile, and 

the three main reproductive modes are oviparity, ovoviviparity and 

viviparity. 

All the different modes and methods stem from the unique evolutionary 

challenges that each different species has encountered, having to adapt its 

reproductive processes to avoid extinction. 

Even amongst species that have similar reproductive modes, there are 

distinct variations in anatomy, physiology and behaviour, ranging from the 

obscure to the ridiculous, from self-fertilising, all-female lizard species, to “ 

living fossils” that mate by cloacal apposition, due to the male’s lack of a 

penis. 

Other, less unusual, variations occur in reproductive cycles, clutch size, 

mating and parental behaviour. 

Reproductive cycles 
For reproduction to be successful, both the males and females need to be 

behaviourally and physiologically capable and ready to mate and reproduce. 
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Reptiles tend to exhibit 3 different types of reproductive cycle : 

Associated cycle 

Dissociated cycle 

Continuous cycle 

Associated cycles are common and are frequently found in species that live 

in temperate zones and seasonally tropical environments, as these regions 

have relatively long periods suitable for reproduction . In species with an 

associated cycle, oogenesis and spermatogenesis are initiated 

simultaneously. High levels of sex hormones present tend to be associated 

with gamete maturation, mating and fertilization . 

An example is the green anole, Anolis carolinensis, from southeastern United

States. In these, male and female gonads develop simultaneously in the 

spring, mating and egg production occur in the summer, and both male and 

female gonads regress in the autumn . 

Dissociated cycles occur in viviparous species that live in areas where there 

is a short breeding season, and the best time for mating may not necessarily

be the best time for production of young . 

An example is the red-sided garter snakes, Thamnophis sirtalis parietalis. 

These mate after emerging from hibernation in the spring, but the gonads 

are not fully functional and sex steroids are at a low level. The sperm that 

was used in the mating was produced the previous summer and was stored 
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in the male’s vas deferens. The female’s eggs mature during the summer, 

and become fertilized by the stored sperm from the spring mating [4]. This 

allows mating to occur at denning, when the males and females are 

together, and allows the snake to use the rest of its active time to mature 

and gestate [4, 6]. 

Continuous reproductive cycles allow the animal to reproduce at any point 

throughout the breeding season [5]. They commonly occur in species that 

live in tropical habitats . An example is the Amazonian Basin teiid, 

Neusticurus ecpleopus, where males have “ mature spermatozoa in the right

testis and epididymis during every month of the year” and so can reproduce 

all year round. 

Spermatogenesis and oogenesis 
Spermatogenesis in reptiles is similar to that of most other vertebrates . 

Spermatogenesis occurs in the reptile’s testes; however, it has been noted 

that reptilian germ cells are not organised into “ consistent cellular 

associations” , and spermatids can be grouped with others from different 

mitotic and meiotic generations. 

In the six-lined racerunner, Aspidoscelis sexlineatus, spermatids from the 

male’s vas deferens have bent midpieces, whereas spermatids from the 

female’s oviducts have straight midpieces. This indicates that the final stage 

of maturation of the spermatids occurs in the female’s oviduct after 

copulation . 
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Spermatogenesis in temperate species is limited to summer, when it is 

warmer andfoodmore abundant. Therefore energy is more readily available 

for spermatogenesis, which is metabolically demanding . In contrast, 

spermatogenesis is a continuous process in tropical reptiles . 

Reptilian oogenesis occurs in the ovaries, which are the site of yolk 

deposition [12]. Vitellogenesis occurs in the maternal liver, and yolk consists 

of glycogen, lipoproteins and phosphorylated proteins [6]. 

The ova is released from the ovary surface and enters the oviduct at the 

ostium, the oviduct’s anterior opening [6]. Albumin deposition occurs in the 

oviduct and at a location which is dependent on species. Crocodilians and 

chelonians have albumin deposited on the ovum in the tube section of the 

oviduct, whereas in squamate reptiles it is deposited in the posterior part of 

the infundibulum . 

Copulation and Fertilization 
All reptile species have internal fertilization, but can accomplish this in 

different ways, depending on anatomy, environmentand other factors . 

Sphenodontids, such as tuatara from New Zealand, first perform a 

conspicuous courtship, followed by copulation. They copulate by a process of

cloacal apposition, as the males lack a distinctive intromittent organ ]. 

Some species, such as lacertid lizards and all snakes, have a fully paired 

reproductive system, including intromittent organs, known as the 

hemipenes. They are independent and set on either side of the midline . 
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The hemipenes develop as paired evaginations from the back of the cloaca 

and, when flaccid, they are inverted, but in order to mate, they fill with blood

and evert . It is possible to identify species of a colubrid snake from the size, 

shape and weight of the hemipenes . 

The common garter snake, Thamnophis sirtalis, favours the right-hand 

hemipenis, much like humans being lefthanded or righthanded. The right 

hemipenis is wider and longer than the left . 

Male chelonians have a penis with a single “ midline groove that lies 

between two longitudinal ridges”. These ridges allow the penis to engorge 

with blood when mating. The penis is not associated with the urinary system,

and used purely for reproduction . 

After the male reptile has ejaculated, the females of many reptilian species 

can store the sperm if the reproductive cycle of the male and female do not 

coincide . 

In snakes, mating can occur several months in advance and the females can 

store the sperm in the infundibulum; an example is the South American 

rattlesnake, Crotalus durissus. Female lizards typically store the sperm in the

utero-vaginal transition of the oviduct, as seen in the little brown skink, 

Scincella lateralis . 

Fertilization occurs when the ova enter the oviduct and meet the sperm . 
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Egg shells 
Many species of reptile are oviparous and lay eggs, which can be divided into

3 main groups: 

Flexible-shelled eggs with little or no calcareous layer 

Flexible-shelled eggs with a thick, well-developed calcareous layer 

Rigid-shelled eggs with a well-developed calcareous layer 

The structure and thickness of the shell membrane and the mineral layer 

varies between species . 

Most squamate reptiles produce eggs that have a very flexible shell ; some 

even lack the calcareous mineral layer. The desert iguana, Dipsosaurus 

dorsalis, has only a fibrous shell membrane . Although the green iguana, 

Iguana iguana, also is missing the calcareous layer, it still retains “ isolated 

crystals of calcareous material among the fibres of the shell membrane” . 

Some squamate reptile eggs may retain the calcareous layer, as in A. 

carolinensis, the eggs of which have a thin calcareous crust , organised into 

an irregular array of plaques, “ with underlying fibrous layers of the 

membrane being visible between the plaques” . 

Turtles, including chelonids, chelydrids and most emydids, produce eggs that

have a flexible shell, with a well-defined calcareous layer roughly the same 

thickness as the shell membrane . In sea turtles, the calcareous material 

forms a loosely organized open matrix, whereas in emydids and chelydrids, 

the eggshell has calcareous material that is much more highly structured . 
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Rigid eggshells are laid by a number of different species, including: 

Crocodilians 

Some chelonians 

Many species of gecko 

Rigid eggs have a thick, well-developed calcareous layer forming the 

majority of the shell . 

For the embryo to survive inside the egg, the shell needs to be partially 

permeable allowing gaseous exchange. Early in development, the first 

gaseous exchange occurs in the yolk sac, and later in the chorioallantois . 

The majority of gaseous exchange occurs after oviposition, in the air in the 

nest chamber. 

The shells can be partially permeable to water, and different species manage

this in various ways. In some, the egg will contain all the water required for 

embryo development at oviposition, as seen in: 

Crocodilians 

Tuataras 

Some turtle species 

Most squamate reptile eggs have a low water content at oviposition, and 

need to absorb water from the environment for successful development of 

the embryo. 
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Ovoviviparity 
Ovoviviparity occurs when the embryo develops inside an egg, but the egg is

retained inside the mother until ready to hatch . Despite the embryo being 

retained, there is no well-developed placenta and the remains of a shell can 

be found during early embryonic development . 

In the spiny lizard, Sceloporus jarrovi, ovulation and fertilization occur 

between late November and early December, but embryonic development is 

suspended for 4 months in the blastoderm stage. At this point, the embryo is

encased in a shell and nutrients are supplied by the egg yolk. After 

development continues, placental formation occurs, and the yolk plays a 

lesser role. “ Delayed development ensures an adequate food supply for the 

young at parturition and eliminates embryonic development during winter 

when adult food intake is limited” . 

The viviparous lizard, Lacerta vivipara, has some populations that are 

ovoviviparous, and these have “ substantial hormone leakage between 

mother and offspring and between fetuses”, and so maternal hormone levels

andstressare likely to have a significant impact on the embryonic 

development. Stress has been shown to influence thermal regulation , which 

can affect sexual determination of the offspring . 

Viviparity 

A viviparous reptile will retain the embryos in the oviduct until the neonate is

fully formed and is born. The majority of reptiles are oviparous, but there are

around 100 species of lizard and snake that are viviparous, including: 

https://assignbuster.com/diversities-in-reproductive-modes-and-strategies-
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Alligator lizards, Elgaria coerulea 

Boa constrictor, Boa constrictor 

Many geckos 

Many species of skink 

Turtle-headed sea snakes, Emydocephalus ijimae 

As there is a large variety of viviparous reptiles, it is not surprising that they 

exhibit “ all grades of embryonic nutrition” , ranging from an almost total 

dependence on the stores of egg yolk, to a total reliance on maternal 

nutrient transfer. 

The South American skink, Mabuya heathi, is viviparous and produces newly 

ovulated eggs that are around 1mm in diameter. The embryo obtains more 

than 99% of its nutrition from placental transfer from the mother. Pregnancy 

lasts 8-12 months and the majority of the placental nutrient provision occurs 

in the last 3 months of gestation. 

There is no agreed theory why only squamate reptiles show viviparity and 

none in chelonians or crocodilians. Recent theories suggest that it evolved in

colder climates, as the embryo can benefit from maternal thermoregulatory 

behaviour, such as basking, allowing the embryo to develop faster . 

This does not mean that viviparity is restricted to cooler regions, and a 

number of viviparous species of the genus Sceloporus, exist in both warm 
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and cool regions of varying altitude in the south-west of America and in 

Mexico . 

Parthenogenesis 
The majority of reptile species reproduce sexually, but a small number of 

species are able to reproduce parthenogenetically. Asexual reptiles often 

have three common features: they originate from the hybridization of two 

species, reproduction is from clonal inheritance and all are female . 

Unisexual reptiles were first noted in 1935, when it was noted that there had 

never been any male fox gecko, Hemidactylus garnoti, observed . 

Parthenogenesis has been reported in over 30 species of squamate reptile, 

mostly xantusiids, gekkonids, lacertids and teiids . There is only one species 

of snake that is parthenogenetic, the Brahminy blind snake, Ramphotyphlops

braminus. 

Parthenogenesis reduces the costs of reproduction, as there is no energy 

invested in the males, and each individual female can reproduce 

independently. It has the disadvantage that the progeny will not easily adapt

to changes in environment. 

The parthenogenic females produce diploid eggs from unreduced gametes, 

so all offspring are genetically identical to the parent . 

Unisexual species occur as a result of hybridization, and “ each unisexual 

vertebrate species combines at its inception much of the genetic diversity of 

two different sexual species” . There are no intermediate forms, backcross 

genome combinations or hybrid zones that involve the parental taxa . 
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Parthenogenetic species do not need to reproduce sexually, but sexual 

behaviour does still occur. Some parthenogenetic species of whiptail lizard, 

Cnemidophorus, have been seen to mount others in pseudocopulation . This 

behaviour is almost identical to that of Cnemidophori lizards that are not 

parthenogenetic . This occurs under crowded conditions and probably is not 

related to reproduction . 

Parental body condition 
Reproduction is energy-expensive for most species, but the degree varies 

with species and gender . 

“ Capital breeders” rely on energy that has been stored as fats or proteins, 

rather than relying on energy intake . This suggests that there is a threshold 

amount of energy that is required to be stored before the animal is capable 

of reproduction . In reptiles, it is often associated with ambush predators, 

such as the European asp, Vipera aspis. 

Only females have an energy threshold that is required prior to breeding, 

and female V. aspis will not attempt to reproduce until “ they exceed a 

certain minimal level of body reserves for vitellogenesis” . In males, there is 

no energy-dependent threshold, and in V. aspis, there is no noticeable 

difference in body condition between reproductive and non-reproductive 

males . However, it has been noted that there is a decrease in feeding 

behaviour in male vipers during the breeding season, as males devote more 

time and energy to finding a mate. 
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Captive breeding ofSaint Croix’s anole, Anolis acutus, in the Caribbean, has 

shown that an increase in food intake has no effect on the reproductive effort

of females, but it did cause an increase for males. Reproductive effort is 

calculated as 100 x gonad weight / lean body weight . 

Another reptile where body size and condition show no effect on 

reproduction and mean egg clutch size is Rodrigues’ lava lizard, 

Eurolophosaurus nanuzae. In this species, female reproduction is instead 

influenced by photoperiod, long-term precipitation and temperature. 

“ Income breeders” do not store energy for reproduction; instead 

reproduction is fuelled by feeding . It is usually a linear relationship, where 

an increase in the energy available results in an increase in reproductive 

output . 

The Oriental garden lizard, Calotes versicolor, can be found in regions where 

there is an abundance of food. It maintains a store of abdominal body fat, 

which is used to provide energy for vitellogenesis for the first clutch of the 

season. After this, they switch to being income breeders and rely on constant

daily feeding to produce enough energy for any consequent clutches of eggs.

Reproductive behaviour 
Every reptile species has its own specific reproductive behaviour associated 

with mating, nesting and caring for the young. 

In the male T. sirtalis parietalis, the choice of female is influenced by the 

characteristics and attributes of the female. In garter snakes, it has been 
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shown that larger, heavier females are more desirable to the males and 

attract more courtship than smaller, thinner snakes]. 

It can be estimated that the intensity of the mating behaviour in most male 

reptiles is influenced by three factors: 

Phenotypic aspects that influence ability to compete 

Potential fitness benefits from mating 

Intensity of competition for mating 

Male T. sirtalis parietalis display most courtship behaviour when alone with a 

female, and if there are many males all competing for the same female then 

they show a significant reduction in courtship behaviour . 

In other reptile species, the male can have displays that could consist of 

coloured skin patches and loud calling or unusual activities, such as in the “ 

push-up displays” of the male side-blotched lizard, Uta stansburiana . The 

disadvantage of this display is a reduced endurance in the leg muscle, which

may be needed to escape a predator. 

Male ornate crevice-dragons, Ctenophorus ornatus, have brightly coloured 

patches of skin on their chests. These can be used to predict the size of a 

male’s territory and how many females live in that territory . 

Ritual combat allows males to compete for dominance prior to mating, and 

the winner often gets the female. These battles consist of entwining with and
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pushing the opponent to the ground to subdue him. This is seen in a number 

of species, including: 

Australian blacksnakes, Pseudechis porphyriacus 

Western rattlesnake, Crotalus viridis 

Many colubrids, including Chironius bicarinatus 

Tuatara, Sphenodon punctatus 

Snouted cobras will refuse to mate unless they have performed a combat 

ritual with another male . 

It is rare that the female has a choice in partners, and in C. ornatus, the 

females show no preference amongst different males, despite the varying 

intensity and colour of the male’s display patches . This could mean that the 

colours are for male dominance competitions rather than luring a mate. 

Female choice has only been conclusively proven in a few species, including 

Lacerta agilis and several Anolis lizards . 

In leopard geckos, Eublepharis macularius, the sexual and agonistic 

behaviour can be affected by the gonadal sex and the incubation 

temperature, as they both affect sex steroid hormone release . Female 

leopard geckos that were incubated at an intermediate temperature were 

less “ attractive” to the male geckos than females that were incubated at 

warmer temperatures . 
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Parental care 
The benefit of parental care over a clutch of eggs could be to increase the 

survival rate of the eggs. The parental care may be in the form of defending 

the nest site, egg brooding by muscular thermogenesis or egg attendance. 

Different reptile species display differing amounts of parental care. The 

majority do not exhibit any parental care, such as turtles. Those exhibiting 

parental care include: 

Crocodilians 

Long-tailed skinks, Mabuya longicaudata 

Skinks of the genus Eumeces 

Pythons 

Asian forest tortoise, Manouria emys 

Female crocodilians give large amounts of parental care to both the eggs 

and the young after hatching. The females will remain close to the nest and 

defend it from potential predators. The male is not present when the eggs 

are laid but there may still be some male role in nest protection. 

Young Nile crocodiles, Crocodylus niloticus, vocalise while still in the egg and

continue to do so after hatching . These calls lead the mother to the nest, 

who then opens it, help the young escape from the shell and carries the 

hatched young to water . After hatching, the young may also give distress 

calls which would stimulate defensive behaviour by the adults . It is possible 
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that the young could be calling to each other, to synchronise hatching and 

ensure survival from predators . 

Snakes exhibiting parental care usually do so in the form of egg attendance 

and defensive behaviour, usually in species that are either large or 

venomous, as these can easily defend the nests. 

Pythons participate in egg brooding which keeps the eggs warm by muscular

thermogenesis, but in Children’s pythons, Antaresia childreni, excessive 

brooding can smother the eggs, causing hypoxia due to the partially 

permeable shells. This can give “ smaller, slower and weaker” offspring than 

the offspring of pythons that do not egg-brood. 

Reproductive effort as a life history trait 
The amount of effort expended in reproduction can affect the survival of the 

animal or can affect future reproduction, and so a trade-off is required In 

squamate reptiles, survival costs often result from the “ risk of death 

associated with a reproductive event” , an example being that a gravid 

female has a reduced mobility and is easily predated upon. 

Reproduction requires increased energy and so the animal will require a 

higher food intake, both before copulation and during pregnancy. The 

foraging or hunting may make them more at risk from predators . 

Reproductive costs arise because the animal devotes energy to its current 

reproductive bout. This energy cannot be used for growth of the animal and 

will not give a higher fecundity during a later reproductive bout . 
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In squamate reptiles, survival costs are considered more important than 

reproductive costs, and the trade-off between present and future fecundities 

may not be significant for many species 

The counter arguments to this are that “ variation in the form of trade-offs 

relating offspring size and survival substantially affect relationships among 

clutch size, relative clutch mass, and lifetime reproductive success”, and that

the way in which adult mortality is simulated in the mathematical model can 

significantly affect the conclusions about the potential fecundity trade-offs . 

The environment may affect the reproductive effort, destabilising the trade-

offs. An example of this would be an individual that is in a poor condition, 

which could result in it getting a poor territory and suffering increased 

mortality or reduced fecundity as a result . 

Both survival and reproduction costs can be seen in the tree lizard, 

Urosaurus ornatus in New Mexico, which lays two clutches of eggs during the

summer. It has been shown that reducing the eggs in the first clutch, by 

surgically reducing the number of follicles, resulted in females that had a 

higher survival rates, and larger second clutches . 

Many species with short life ps tend to have multiple clutches each year and 

have a high clutch mass to female mass ratio. However, many species with 

long life ps tend to be more restrained with their reproductive activities . 
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Energy expenditure per progeny 
The energy invested in an egg by the mother has an effect on the size 

andhealthof the neonate in oviparous reptiles . Females can produce either 

large clutches of many small eggs or small clutches of large eggs . 

Female veiled chameleon, Chamaeleo calyptratus produce clutches of 20-40 

eggs, each weighing 1. 5g . Female Fiji banded iguana, Brachylophus 

fasciatus are the same size but produce clutches of 3-4 eggs, each weighing 

10g . 

In some species, the eggs are smaller than optimum due to the structural 

constraint of the size of the female’s pelvis. The eggs of the painted turtle, 

Chrysemys picta are proportional to the width of the pelvis opening, so 

larger females lay larger eggs . By contrast, all lizards in the genus Anolis 

produce only one egg in each clutch, and this egg is sized so that it is the 

largest that can possibly fit through the pelvis . 

In several species of lizard, the clutch size is fixed and “ the female is not 

able to divide the energy invested during the single reproductive bout into 

more offspring”. These species include: 

Anolis 

Gekkonidae 

Dibamidae 

Some skinks 
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The size of the egg generally increases with the size of the species, but it is 

not directly proportional. Larger species have smaller offspring relative to 

their adult body size than do small species . 

Some species that have variable clutch sizes include: 

Crocodilians 

Tuataras 

Most turtles 

Many squamate retiles 

The total number of offspring in a clutch is ultimately dependent on the 

number of follicles produced, the proportion of follicles that become 

vitellogenic and the incidence of atresia of vitellogenic follicles prior to 

ovulation . 

It has been noted that other factors can affect the size of the clutch 

produced. An increased environmental temperature earlier in the year has 

been shown to lead to earlier breeding, as well as giving an increased clutch 

size, possibly due to “ changes in the reproductive cycle and energy 

expenditure” . 

Offspring size 
All offspring produced by oviparous reptiles have characteristics that are “ 

highly dependent upon the physical conditions that the embryo experiences 

https://assignbuster.com/diversities-in-reproductive-modes-and-strategies-
amongst-various-reptile-species/



 Diversities in reproductive modes and st... – Paper Example Page 22

prior to hatching” , such as its time of hatching, performance abilities, size, 

shape, behaviour and thermoregulatory preferences. 

There is an inverse relationship between offspring size and clutch size, but 

this can be influenced by maternal body size . 

Studies into the spiny lizard, Sceloporus virgatus, have shown that there is 

no correlation between egg mass and maternal body mass . This is different 

to most turtle species, where the maximum possible egg size is limited by 

the diameter of the pelvic opening . 

Snakes are not constrained by the pelvic girdle, and so there is a positive 

correlation between the width of the egg laid and the female’s mass. 

Eggs in the same clutch tend to give uniform-sized offspring. There are rarely

overly large or small offspring, possibly because eggs have been exposed to 

similar hydric and thermal conditions throughout embryogenesis, and so 

have all developed in the same way . 

The phenotype of the reptile hatching out of the egg can be significantly 

influenced by the “ thermal regimes selected by the gravid female 

immediately prior to laying”, as well as food availability to the gravid female.

If the female lays large numbers of eggs, then the energetic and nutritional 

variance within the clutch is low for reptiles, compared with birds . 

Sex determination 
In reptile species, gender can be determined either by genetics or 

temperature In temperature-dependent sex determination of species that lay
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eggs, the temperature of the eggs is controlled by the nest temperature, as 

with egg-brooding pythons . In viviparous species, the temperature is 

controlled by basking. 

The thermoregulatory history of viviparous reptiles can affect a number of 

characteristics of the offspring, including: 

Size 

Phenotype 

Survival 

Locomotor performance 

Behaviour 

At temperatures that produce females, the enzyme aromatase is induced 

and converts testosterone to oestradiol, which binds to oestrogen receptors, 

triggering feminisation. At temperatures that produce males, the enzyme 5?-

reductase is induced and converts testosterone to dihydrotestosterone, 

which binds to androgen receptors, triggering differentiation of testes . 

In snapping turtles, eggs developing at “ female producing temperatures” 

have a hormonal environment in which oestradiol concentrations decline at a

slower rate than those at “ mixed sex temperatures” or “ male producing 

temperatures” . 

There are three patterns of temperature-dependent sex determination: 
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Males at cool temperatures, females at warm temperatures 

Females at cool temperatures, males at warm temperatures 

Females at coolest and warmest temperatures, males at intermediate 

temperatures 

The range of temperatures that can give both sexes is typically only 1°C and 

varies for each species. The temperature that gives 50% of each sex is 

known as the “ pivotal temperature” . 

All crocodilian species exhibit temperature-dependent sex determination . In 

the black caiman, Caiman latirostris, incubating the eggs at 29-31°C gives 

female offspring, and incubating at 33°C gives male offspring. At 34. 5°C, 

both male and female are hatched 

In the American alligator, Alligator mississippiensis, there are three types of 

nesting site, which all have differing temperatures : 

Levee? 34°C 

Wet marsh? 30°C 

Dry marsh ? 34°C on top and 30°C at peripheries 

Alligators nesting in wet marshes produce nearly 100% female offspring, and

females “ tend to seek a temperature environment that is as close as 

possible to that of their own incubation” . This gives a skewed sex ratio of 

nearly 10 female alligators to 1 male. 
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Temperature-dependent sex determination was originally thought to occur 

exclusively in species that lack sex chromosomes, but it has been shown to 

co-exist with genetic-dependent sex determination in some species, 

including geckos and some skinks 

Environmental factors that affect reproduction 
It has been shown that environmental and nest temperatures can affect the 

gender of the hatchlings , and variations in temperature can also affect 

factors such as foraging, breeding seasons and hibernation . 

Climate warming in China has been shown to shift the oviposition dates of 

the Chinese alligator, Alligator sinensis, to earlier in the year, as well as to 

increase the mean clutch size . 

Ecological events in the area inhabited by a reptile can also affect the 

reproduction, and human land-management can be a major factor. The 

desert horned lizard, Phrynosoma platyrhinos, will prefer to inhabit areas 

where cattle grazing has occurred, presumably due to an abundance of prey 

species. This would mean that there would be increased reproductive rates. 

In southern Texas, burning scrubland in the winter is commonplace, and can 

have an effect on the reptile populations. “ Winter burning provides an 

increase in food resources and leads to increased survival of Texas horned 

lizards, Phrynosoma cornutum, in the second growing season after fire” . 

In other cases, habitat loss may have an adverse effect on the reproduction 

of reptiles. In Argentina, deforestationhas been shown to have an effect on 
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the Argentine boa constrictor, Boa constrictor occidentalis, particularly 

causing a decrease in body condition, clutch size and testicular volume . 

Conclusions 
Species variations in reptile reproduction may be quite large, with some 

species able to reproduce at any time throughout the year and others having

dissociative reproductive cycles where the female can “ store” the male’s 

sperm . Other aspects are typically less varied; spermatogenesis and 

oogenesis are similar in most species . 

Anatomical species differences can be seen in the structure of the male 

reproductive organs. Some, such as tuatara lack a penis at all , whereas 

snakes have two hemipenes . In testudines the penis is used solely for 

reproduction and is not even connected to the urinary tract . 

Reptilian life-history traits can vary between species and include clutch size, 

offspring size and mode of parity. 

Some reptile species are oviparous and lay eggs, such as the pit viper, 

Trimeresurus flavoviridis , some oviparous species are even parthenogenetic 

and all-female. Others are ovoviviparous, like S. jarrovi and others are 

viviparous and produce live young, such as M. heathi . 

Reproductive behaviour also varies between species and can help the reptile

select a suitable mate and parental care can help ensure the survival of the 

offspring, even if it is detrimental to the health of the parent . 
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There is a distinct trade-off between reproductive effort and survival of the 

offspring and the parent, and different species cope with this in different 

ways. Some produce large clutches and have only a small proportion of 

these survive to adulthood whereas others have smaller clutches with a 

higher survival ratio . 
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