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Introduction
From 1982 on until now I have kept snakes of the genus Psammophis, first P. subtaeniatus, later P.
sibilans and other representatives of the Subfamily of Psammophiinae, like Malpolon monspessulanus
and M. insignitus, P. condanarus en P. schokari, Rhamphiophis rubropunctatus and Rhagerhis moilensis. In the end of the nineties I stopped, but in 2010 I acquired a new breeding stock.
In this article I summarize my experiences with P. sibilans, using older data, but mostly those of recent years.
Psammophis sibilans was repeatedly bred over a length of years. In one case, eggs were fertilized and
viable, in spite of a very short period between the first possible moment of fertilization and the laying
(25 days).
Incubation circumstances differed, but these differences did not simply lead to differences in hatching
results.
Picture 1: Psammophis sibilans

Genus
The Snake Family Psammophiidae (I follow here the taxonomy as given in Kelly e.a. 2008) occurs
throughout Africa, the Middle East, Madagascar, southern Europe and south-central Asia, and includes

eight genera: Malpolon, Rhagerhis, Mimophis, Psammophis, Dipsina, Hemirhagerrhis, Psammophylax and Rhamphiophis, with ca. 52 species, of which around 34 belong to the genus Psammophis Boie,
1825.
The taxonomy of Psammophis remains a difficult question, especially for the group of species that is
called the 'sibilans complex', a name used for those groups that have at some stage been considered
synonyms or subspecies of Psammophis sibilans Linnaeus, 1758 (Kelly e.a. 2008).

Small hemipenes
Psammophiids are all characterized by hardly detectable, very thin, smooth and short, "papilliform"
hemipenes (Bogert 1940, De Haan 2003), by a corresponding absence of sexual dimorphism in tail
size (De Haan 2006-a, Shine et al. 2006, Bogert 1940), and, in both sexes, by easily detectable valvular nostrils for respiration as well as “self-rubbing” (De Haan 1999, 2003).
Recently, there has been some discussion about the exact size of the hemipenes of Psammophiids
(after all, size does matter, sometimes). I quote De Haan (2013):
"Dowling might be considered the leading authority on the subject. However, my confidence
in his views was compromised as a result of reading his comment on psammophiine snakes in
Herpetological Review, 35(4), Dec. 2004: 324. There, the drawing from Domergue's (1962)
figure 14 is reproduced, showing fantasized, gigantic Mimophis hemipenes, comparable with
the misdrawn Malpolon ones in Domergue (1955), which I thought had all together been banished from science. Worse still, relying on that "Mimophis" drawing, suggesting thick hemipenes of ~10 subcaudals in length, Dowling (2004: Fig.8, caption) states that ''the Psammophis hemipenis in Bogert (1940: Fig.14, ~3 subcaudals) is incompletely everted ''.
Maybe a compromise can be found in the words of Amanda Cottone (Cottone, 2007): "A retracted
hemipenis may measure up to 24 subcaudals in many snake species; however, in psammophiids
lengths of only 2-3 subcaudals are usually reached (Dowling and Savage 1960)." 'A retracted hemipenis', in rest, would likely be the same as an everted hemipenis without sexual arousal - for instance
when mechanically everted by someone. That is not the same as 'incompletely everted'. Besides, the
size assumed by Dowling (2004) is indeed simply ridiculous.
Anyway, as is shown in picture 2 and 3, the hemipenis can be outside the body and between both bodies for a notable length of about 3 subcaudals. The picture shows mating Psammophis sibilans, and I
noticed that this position is often maintained for quite a long time (at least ten minutes) during which
the animals lie perfectly still. When disturbed, there is a quick release and they flee. Exactly this could
be considered as the advantage of this small and smooth hemipenes.
Picture 2: mating Psammophis sibilans

Venom
The Psammophiidae are opisthoglyphous: they are venomous, but do not possess hollow teeth to inject
the venom into the prey. They chew on their prey, using enlarged fangs which are located more or less
below the eyes. It is often concluded that they would not be able to inflict a serious bite on humans,
but this is a misconception. The mouth can be opened very wide, and besides, people are often bitten
in a finger, which is after all about the size of a prey. Moreover, the venom glands of these snakes are
unexpectedly large, and the venom appears to be very effective for warm blooded prey like mice or
rats.
There is very little documentation of and as far as I know no research on the precise effects of the
venom of Psammophis on their prey, let alone on humans. Anecdotal data include photographs of a
rather heavily swollen hand and fore arm after a prolonged bite of a Psammophis subtaeniatus (of P.
sudanensis, as is mentioned for other pictures of the same hand), including some written comment
(Facebook group: 'Opistoglypha envenomations', July 2014). On the other hand: I have been bitten
(and heavily chewed on) numerous times over a length of years by Psammophis subtaeniatus (and sibilans) without any sign of envenomation, or even inflammation. Nothing but punctures. There are too
many factors to count with to conclude anything but that human reactions on a bite of these snakes
will probably differ, depending on personal sensitivity.
In general, however, Psammophis sibilans (and related snakes of the same group) are widely considered harmless to humans.

(Self-)rubbing behaviour
As mentioned above, one of the discriminating characteristics of Psammophiidae, are the easily detect able valvular nostrils for respiration as well as “self-rubbing” (De Haan 1999, 2003). This structure is
the outlet of a special nasal gland that secretes a fluid when the snake presses the outlet against mainly - its belly.
There is still some discussion about the meaning of this behaviour, but it seems plausible that it serves
marking of the surroundings, and sometimes also of con-specific animals, as has been stated by De
Haan 2003, and De Haan and Cluchier 2006-b for the Montpellier Snake*. In this respect it is interesting to consider what Alberts (1992) says: when a chemical signal is emitted from a point source such
as the nasal valve, the range efficiency of the signal is low. "One strategy for increasing emitting from
a point source without changing the absolute amount of material produced is to increase the surface
area available for signal evaporation" (Alberts 1992: S70). The surface over which the nasal gland secretion of psammophiids is emitted is very largely increased by smearing it along the ventral scales.
Thus, when the snake crawls over a surface, a trace is formed far broader than would have been the
case if the animal would have marked the same route only by using its nostril - an almost impossible
job too.
When rocks or logs are marked, the amount of marking material at a certain point is probably larger
and the intensity of the signal increases.
The fluid is thought to contain pheromones that could, at least in the case of Malpolon, mark territory,
hunting routes, or play a role in defining social relations (cf. De Haan 2003, De Haan and Cluchier
2006-b). It is plausible that the rubbing behaviour of Psammophis and other genera within the Psammophiidae serves similar purposes.
Age plays no clear role in the rubbing behaviour: a juvenile Psammophis sibilans has even been observed self-rubbing when its was only 7 days old, within a day after its first shedding, and other juveniles of the same species are observed rubbing when they were about two months old. It can be hypothized that it is behaviour that is instinctively exhibited maybe before the result of it actually serves
some purpose.

Self-rubbing is a very spectacular trait for the observer, and almost never seen in the wild. The animals
only perform this act when they feel safe and unobserved. This becomes clear if a camera is installed
to film the animals without the presence of a human observer: people who almost never saw their animals rub, then discover that the animals do this in fact a lot more often than they thought.
The self-rubbing act of all Psammophis is the same, and more elegant than that of the other genera in
the group. De Haan (2003) discriminates between the P-system and the M-system. I repeat in the following his description of this behaviour.
In the P-system, the animals rub stroke wise their belly, flanks and long tail with their two valvular
nostrils, alternately, permanently switching the head from one body side to the other, sliding it over
the back, so using the external nasal valves alternately.
In the M-system, the animals rub their belly and tail (18-33% of total length) with one valvular nostril
in a single one sided continuous series of zigzag movements from neck to tail, then return to the neck
and start another continuous series of movements on the other side of the body with the other nasal
valve, crossing the former track.

Picture 3: moments in the self-rubbing act of Psammophis sibilans. The body is lifted to allow contact of the
nasal opening with the ventral scales, which are stroked in a long wiping movement back and forward again.
Then the head is moved to the other side, and the other nasal opening is used for the next stroke, and so on.
Videos can be seen on http://psammophis.nl.
The nose is only in contact with the body on the belly and (often) the first scale rows.
Picture from De Haan 1982.

Psammophis sibilans
For a verbal description of this snake I cite the internet site LifeDesks BibAlex***:
"A medium to large, slender snake. Largest Egyptian specimen has a total length of 1,445 mm. Tail
long, tail / total length = 0.28-0.30; nostril in a divided nasal; loreal elongate, same length as nasals; 8

supralabials, fourth and fifth enter the eye, 10-12 infralabials; 158-172 ventrals, 91-117 paired subcaudals, dorsals smooth, 17 scale rows around mid-body, anal divided. Dorsum with 3 broad browngray longitudinal stripes, edged with black, interspersed with narrower yellowish lines; a thin vertebral
line; several transverse dark bars on the posterior of the head and nape; preocular, postoculars and
supralabials yellowish. Venter yellow, often with two lateral, narrow, dark lines. Young more contrasting than adults."
The photographs in this article show the characteristic striped morph. There is however a large variation between markedly striped animals and less pronouncedly striped ones, even more or less uniformly coloured. The markings on the head and the neck are often clearly defined, but also often
(partly) missing.
This variability also occurs within one line of descent. I have bred many of them from one pair of wild
caught animals, and observed this variability in the offspring. However, they were always variations of
the same type: striped, never uniform.
Non-latin names for this snake are: Striped Sand Snake, Hissing Sand Snake, Gestreifte Sandrennatter,
African Beauty Snake, Sand Snake, Sand-Zischnatter, Couleuvre chapelet, Couleuvre oreillard,
Couleuvre rayée du sable. Local names often discriminate between striped and uniform specimens,
but on the other hand not between P. sibilans and for instance P. schokari. Brandstätter (1995) elaborates about these different names.
There is some discussion over the size of these snakes. In a forum on the internet (Venomdoc Forums,
I found the following answer from Bryan Grieg Fry**: "Are they true P. sibilans or are they actually
P. mossambicus? If they are larger than a meter, they are almost certainly P. mossambicus. A very
common misidentification. P. sibilans is actually a fairly small species. Bryan".
In the case of my animals, this is not correct. They are of Egyptian origin. The oldest specimen (a
female) is not yet five years old at the moment (March 2015), and about 110 cm long. Some
specimens (males) from 2011 are even longer, up to 130 cm. It is to be expected, they will still grow
some more. This corresponds with the maximum measurements that are given in Life Desks (see the
description above).

Distribution, habitat and habits
Psammophis sibilans is nowadays considered as a typical North African species, above 12º latitude
(Broadley, 1977). Considering the taxonomic uncertainty, only specimens from Egypt and Ethiopia
can be called sibilans with certainty. Other species are often very similar, like P. orientalis, P. sudanensis, P. subtaeniatus, P. leopardinus and P. rukwae.
Trape and Mané (2006) consider the specimens they found in western Africa that were descri-

bed by others as Psammophis sudanensis leucogaster as Psammophis sibilans, 'the most
abundant snakes of the west African savannah, in spite of the uncertainty that still exists about
its geographical distribution, the type originating in Egypt.' This is their distribution map for
the studied regio:

Kelly e.a. (2008) give an evolutionary relationship table, from which I selected the part of the 'sibilans-complex':

Also, they give distribution maps for the clades they formed, from which I isolated the maps for the
same complex:

The distribution of Psammophis sibilans in sensu stricto as given by Kelly (2008) corresponds more or
less with that given by Brandstätter (1995):

Seemingly, it is mainly a matter of more or less precise divisions, and what in earlier days was called
'Psammophis sibilans', can now be considered as a broad group of closely related and very similar
snakes in a large part of Africa, of which P. sibilans in sensu stricto is restricted to the areas as given
by Brandstätter (1995) and Kelly (2008).
In Egypt, Psammophis sibilans is considered as common and widespread. Large numbers are collected
by animal traders (LifeDesk, BibAlex). The conservation status is 'least concerned'.
Corkill 1935: "These snakes are often encountered in the day-time. They are common in cultivation, in
gardens, round houses and in the cracks of cotton soil. They have been noted swimming in irrigation
canals in the Damer area. They feed usually on small rodents, but they are said also to eat young birds
and locusts."
Broadley 1959, writing about Rhodesian specimens (but are these still to be considered sibilans?):
"Although probably the best known species in the genus, Psammophis s. sibilans is definitely not a
sand snake and I have never heard one hiss! "Hissing Sand-Snake," the direct translation of the sci entific name, is most inappropriate and should be dropped. This species is restricted to shady localities
along rivers and in vleis, orchards and similar situations. I found it abundant along the Umzilizwe
River, below Mount Selinda, where specimens seem to attain a greater average length than usual . A
specimen from the Umgusa River, Bulawayo, was dug out of a territorium."
Brandstätter (1995) indicates that this species likes the nearness of water. In Egypt for instance, it exclusively inhabits the narrow vegetated area alongside the Nile and the numerous irrigation canals, and

the irrigated cultivated areas, where it is useful as a predator on rodents. "Found in marginal cultivated
lands, fallow fields, on canal banks, wetland margins, and nearby semi-desert" (Life Desks,
http://lifedesk.bibalex.org/ba/pages/800). In these areas there is characteristically a dense vegetation
with high grass or reed.
On the other hand, this species is also reported in arid areas with scattered bushes and trees. It seems
rather adaptive, also to cultivated environments.
In general, Psammophis sibilans is ground dwelling, but it can often be found climbing in bushes and
even trees. In captivity, they tend to rest on branches high in the enclosure, or under logs or in hiding
boxes.
Food consists mainly of rodents (mice, small rats), but also in this respect it is very adaptive. Broadley
(1959): "Stomachs examined contained skinks (Mabuya s. striata) and a frog (Rana sp.). Captive specimens took rats, lizards (Mabuya s. striata; Mabuya v. varia; Ichnotrophis capensis] and frogs (Rana
d. delalandii; Phrynobatrachus natalensis)". And: "A four-foot specimen, captured by D. S. Rider at
Umvuma, disgorged a mamba (Dendroaspis p. polylepis) a little over two feet in length."
Near the Nile food consists for a large part of frogs (Rana temporaria). Of course lizards, mainly
Acantodactylus, and skinks are also preyed upon, as well as juvenile birds and snakes. Unfortunately,
the latter is also sometimes the case in captivity.
Prey is caught in pursuit and then immobilised by some windings of the snakes body, but only if
needed. Harmless prey, such as nestling mice or rats, or dead prey, is not constricted. Live prey is
held, while the snake chews its venom into the prey. After sometimes less than a minute, the prey is
unconscious or dead and can be swallowed, head first (though not always, which sometimes leads to
tiresome trials and retrials).
In captivity, they readily accept rodents (live or dead), small birds, and even sometimes pieces of raw
beef. Running live prey is typically caught in a wild pursuit. They seem to be activated by movement.
A dead or motionless prey animal is hardly noticed, and often they pursue rather each other in their
wild movements than a quiet mouse.
It is not always easy to get the prey into the terrarium: the snakes notice the prey before the window
panel has been opened, or as soon as it is brought in, and when given the chance grab it out of the
tweezers (or the hand of the keeper). When they are warm during the day, they get extremely wild at
the sight of prey, and when two or more snakes live in the same terrarium, they tend to always pursue
the same prey, triggered by the hunting behaviour of the other snakes. Needless to say, this means a
real hazard of 'cannibalism by accident', and the keeper always has to be very alert - and provided with
a glove.
This wild behaviour when hot, is often confused with aggressiveness, but this is not right. They are not
aggressive at all, they do not tend to attack, if disturbed they simply want to escape, and do that fast.
When cool, in the morning or during the night, or just on a cool day, they can easily be taken and
handled. Food and fear, are the things that trigger them.
In captivity, periods without any food are mentioned up to six months, without signs of deprivation. It
is not clear what the thermal conditions were in reported cases.
They seem to be able to survive long periods without drinking water. In captivity, I have observed
them drinking from a water bowl, but this is rarely seen. Like related snakes as Malpolon, they seem
to extract enough water from the prey they catch and have an extreme low rate of water loss through
the skin (Lahav & Dmi’el 1996; Licht & Bennett 1972).

Captive management
Psammophis sibilans is in my experience rather easy to keep. I always kept them in dry enclosures,
with a layer of sand, or wood shavings or beech chips as a substrate. Measures for the enclosures var ied from 70x40x100 cm (ldh) to 120x60x30 cm (ldh), or smaller for younger animals.

Some of the enclosures were higher, some quite low. If there is a high ceiling and branches, they will
readily climb and lay over the branches for hours. If not, they tend to hide in a warm safe spot, under a
log or a flat stone or in a box when available. During the night, they retreat, if possible, in a safe hiding place, but often also high in the enclosure on branches.
I once constructed a drawer underneath the enclosure, with an entrance through the floor of the terrarium, but that was not such a good idea, as I didn't see them any more. Sometimes a head came out
the floor, and a snake was prying about. When I introduced a food item, it was snatched out of the
pliers and drawn into the drawer, so it was impossible to control what was happening there.
Heating was over the years provided by a range of sources, such as heating mats and light bulbs (spotlights). I never used UV-emitting lamps. Over the last year I used a heating mat, combined with LEDspots for lighting. There is always an area where they can reach a temperature of about 35°C.
During the night, temperature will drop to ambient temperature in the room: about 16°C in winter,
higher in summer of course. Lowest temperature during the night I ever used, was 12°C, which
seemed not to affect their behaviour in the least. This is not amazing, as in the area they come from,
temperatures can drop much lower during the winter period.
In the morning, when the lights are on and the heating mats start to increase the temperature, the animals often do not leave the (cooler) hiding places for some hours. Halfway the morning, they start to
actively heat up, and crawl about, sometimes rubbing, sometimes exploring the enclosure.
I keep them together, mostly one female and more males. This is not very practical when feeding is in volved, but it is a compromise.

Breeding stock
In July/August 2007 the Dutchman Tom Vos acquired five wild caught specimens of Psammophis
sibilans, imported from Egypt. Some of them died, but one female became pregnant in 2009. She
eventually laid six eggs, which led to four hatchlings that were sold.
Two of his original wild caught snakes were offered to me in January 2010. On February 1 the animals
arrived and my second series of breeding efforts with this snake started.

Breeding stimuli
The animals I have kept and keep, are subjected to an annual cycle of light and temperature according
to the circumstances in the south of the Netherlands (1982-2000) or the north of Belgium (from 2010
on). Natural light is entering the room. The lights in the enclosures are typically switched on around
08.00h in the morning and off at around 20.00h in the evening or so much earlier as natural light is
gone through the windows but not later than about 18.00h.
During the months of January and February I tend to switch the heating mats off for some (4-6) weeks,
but I keep the snakes in their own environment, and I am not very strict in my methods. Temperature
drops during those week to about 20°C by day, and 15-16°C by night, of course with slow transitions.

Male combat
On May 16, 2013 around 18.00h I witnessed something I had seen before, but never as long and intense: a violent (but undamaging) dominance fight between the two men that were together with the
big female from 2010. The large female had just shed and was basking. Both men were engaged in a
fierce battle that caused a lot of noise as they threw themselves or the other against the walls and logs.
I filmed a part of this fight. The remarkable thing was that they did NOT bite each other.
When I really had to leave after an hour or so, and noticed that the intensity of the fight increased instead of diminished, I put out the light, where after the unrest decreased as planned and in the end the
animals became quiet.

Part of this video material was published in my Youtube channel, and can also be found via the web site http://psammophis.nl.

Mating
Mating starts as soon as the cool period has ended, often even early in the morning when the temperature is still low (as low as 16°C even), but also during all other hours, and goes on during summer and
autumn. I have observed mating only days before the female laid eggs, and again within an hour after
the deposition of eggs. It is clear that these animals are sexually very active.
Mating is often not noticed, as these animals (as far as I know all Psammophiids) have the habit of
coupling very quiet and unobtrusive. During the transfer of sperm they lie very still, sometimes for an
hour. I admit I never kept data for duration. Malpolon does often show little short contractions of the
superficial muscles of the body, but Psammophis remains perfectly unmoved. The bodies are more
alongside each other, not entwined, the male mostly alongside and/or over the female. Picture 4 shows
a typical mating position. When more males are present, they often lie together, but only one mates.

Picture 4: Mating Psammophis sibilans

Fertilisation and development of the eggs
On the evening of April 13, 2013 I put the two largest animals from the group born in 2011 in a new
terrarium, where they were combined with the large animal that was left over from the breeding of
2010. It was the only left, because it had swallowed both its siblings in autumn 2010.

The next day it became clear that this large 2010 animal was a female. She was heavily courted by
both the animals of 2011, both males apparently. The next morning around 08.00h they were mating,
lying very still as usual. Mating continued until at least 09.30h (last observation). Around 10.30h they
were crawling around again. Courting went on all day long until the lights are down.
The female sloughed on May 4. She was heavy, and the eggs were visible in her body. After the shed ding there was also almost permanent mating activity, with a successful mating on May 7.
On May 8 she laid eight eggs, at first sight viable, with slightly differing dimensions (see the photographs). They were put in an incubator.
I elaborate on this occasion, because it provides remarkable facts. The female in question was combined with the males only three weeks before the eggs were laid, namely on April 13. This female had
never before been in the presence of a male. Of the eggs she laid on 8 May, three spoiled after some
weeks, but on June 29 another one hatched.
This means that these eggs were indeed fertilized and viable, in spite of the very short period between
the first possible moment of fertilization and the laying (25 days).

Sloughing before egg laying
Sloughing precedes the deposition of the eggs with 10-4 days.
Picture 5: female with eggs

Egg deposition
Although mating takes place the year around, egg deposition has been between mid April and the end
of August.

These are examples of clutch dates:
1991: April 13
2010: March 31; June 12;
2011: April; June 3
2013: April 4; May 8; June 13; July ; August 22
2014: April 2; May 18; July 4
Although I presented some suitable, sometimes slightly moist, hiding places in which the animals
could lay their eggs, they seldom used these, but instead deposited them mainly in a corner, behind
some branches or under materials, sometimes near the front glass panel, on dry substrate.
The female tends to stay with or around the eggs for some hours, but as she always leaves them after
some time, with no signs of 'nest guarding', I take away the eggs. In those case where the eggs were
laid without my noticing, there has been no sign that the mother took care of them in any way.
When I take away the eggs, the animals never try to stop me. The female stays in place, watching my
hand, but never attacks. Neither do the males, however fierce and alert they normally are.

Eggs
The eggs are generally oblong and - if fertile - smooth and white. I did not measure all the eggs I ever
had, but incidentally I did. Table (xx) shows the results.
Table 1: Dimensions of eggs (examples)
dimension in mm.

weight in grams

50x20

12

55x20

13

45x20

11

1991, adult female

2011, adult female

36x22
42x21
37x21
38x22
37x20
38x21

2013, young female

37x21

9

39x21

10

36x22

9

48x20
47x20
46x19
47x20

2014, adult female, 2nd clutch
(2 eggs measured)

36x24
38x25

Picture 6: eggs of a young female in 2013. These eggs were
more elongated than usual.

Incubation
As a rule, I lay the eggs in a small container in moist sand, but not entirely buried. I have used other
substrates, like vermiculite, wood shavings, peat moss or peat, but sand suits me well. It is cheap,
clean, doesn’t rot of mould, and the eggs remain clean.
When buried in moist sand (or any other moist substrate), the eggs tend to absorb water and grow. In
2011, the eggs gained ca. 2 grams each in the first days. In 1984 I described this phenomenon for eggs
of Psammophis subtaeniatus: "After about five weeks the eggs had clearly grown and become heavier.
They were also whiter. Most of the eggs started to get a kind of 'belly', probably caused by the fact that
they were absorbing more moisture from the underside than elsewhere. This phenomenon is also described by Rösler (1983)." I do not know if and to what extent this absorption may influence the development of the eggs. Table 2 illustrates the phenomenon.
Table 2: measurements for a clutch of eggs of P. subtaeniatus (Steehouder 1988). Weight gain
through water absorption, and weight of the (only) hatchling
Egg

dimensions
mm

in weight
in weight 29-2
grams 25-2

weight 2-3

weight
ling

1

43x18

7

9

-

-

2

33x17

7

8

8

4

3

35x15

6

9

9

-

4

40x17

7

9

9

-

5

40x15

7

8,5

9

-

6

30x15

4

6

6

-

7

30x12

3

3

4

-

8

37x11

3

4

5

-

hatch-

Picture 7: incubation method

After some experiences in the eighties I started to use sand with less water. If the substrate gets too dry
after some weeks, I add some water by simply sprinkling (or pouring) some over the eggs.
The container is put in an incubator, au bain Marie, at a temperature of 28°C (with a deviation of about
1° more or less).
Under these rather consistent circumstances the eggs develop - or not. Sometimes the successful out come is 100%, but sometimes less, and I cannot find any explanation for that in the incubation conditions. What is more: when laid, sometimes all eggs are healthy, sometimes not. Eggs that do not look
smooth and white when laid, can be thrown away directly: they will spoil. But sometimes eggs spoil,
even one of some days before the hatching moment, and we find a more or less developed embryo in
it. It is beyond my means and capacities to investigate the causes of the dying of the embryo's.

How important are optimal incubation conditions?
On September 8, 2013, I found in the terrarium, under a heap of plastic plants, a half dried clutch of
nine eggs. All eggs were clean and white, though crinkled. (I experienced this before, in 1994. All
eggs had then already hatched, but all hatchlings were gone, except one: a dead young, that was
hanging damaged and dead in the branches, obviously a victim of the other, adult inhabitants of the
terrarium.)
These eggs must have been laid around mid July. Assuming that these new eggs would also hatch normally, as in 1994, I put the clutch in a container filled with moist sand, not in an incubator but simply
in an empty terrarium, with exactly the same conditions as if they had been left in the same spot.

On September 17 I found still another egg, apparently escaped from my attention. It was empty,
already hatched, the hatchling disappeared. History repeated. It implies that the eggs must have been
laid in the middle of July, about a month after the clutch of the large female. It also implies that the
2010 female has laid four clutches, with intervals of about a month: first 8 eggs, then three times 10
eggs. They were not all equally successful, as is shown in table 3.

Date

Tabel 3: eggs of the F1 female from 2010, laid in 2013
Number Date
Number of live hatchlings
hatched

8 May

8

from 29 June on

5

13 June

10

from 26 July on

3

ca. 15 July (dry clutch) 10

from ca. September 8 on 10
until September 25

22 August

from 18 October on

10

10

I can only assume that the duration of the incubation is not only dependent of the thermal conditions.
The dry eggs were all in the same small container, and the thermal conditions for each egg cannot
have differed very much. The temperature for all eggs of this clutch rose during the day to about 30°C
and dropped during the night to about 18°C. The incubation period for this clutch varied though from
about 55 days to about 72 days!
The hatching result was 100% - exactly the same as in 1994.
In order to get more experience with different ways of incubating, I buried the eggs of a next clutch,
laid on April 2, 2014, half in moist sand in a plastic container, and put the container simply in the terrarium - in the same circumstances as the dry cluster of 2013. Temperatures sunk to a minimum of
18°C during the night, and slowly rose to a maximum of 28°C by day. Under these circumstances, all
the eggs gradually dried, and did not look very well in the end. Two of them discoloured and dried
completely, the others remained white. Picture 8 shows the eggs after some weeks. The eggs below are
the spoiled eggs.
Picture 8: dried eggs

On June 16, after 75 days, one egg hatched, with a healthy looking hatchling as a result. There was no
moist residue left in the egg. The next hatchling came on June 21, and the third on June 24.
The incubation duration was 75-80 days at a fluctuating temperature between 18°C and 28°C, considerably longer than at a constant temperature of 28°C. By comparison: in 2013 two clutches, permanently at 28°C, hatched after 52 and 57 days, and even the dry clutch of 2013 with varying temperature
only took 55-72 days.
On the other hand: there were only 5 days between the first and the last egg hatching, considerably
less than the 17 days between those of the 2013 dry clutch.
In the experimental clutch of 2014, 50% hatched, three out of six. Less than in 1994 when the eggs
were overlooked and were left in the terrarium and all hatched, and also less than the dry clutch of
2013.
In 2013 the eggs had been dry during the larger part of their incubation, and only buried in moist sand
in the last period. In 2014 the eggs were buried in moist sand in the first period, then gradually dried. I
have no idea what the influence of this difference may have been.

Total duration of development
A short word about the eggs of the F1 female of 2010. As I said before, there were 25 days between
the earliest possibility of being fertilized and the day of deposition. The first egg of this clutch hatched
on June 29, that is after 52 days. The total development of these eggs took 77 days in total.

Hatching
Normally, the eggs do not hatch all in one day. Total hatching of a clutch with 'perfect conditions' can
last up to 5 days. The longest period I ever experienced was 17 days between the first and the last
hatchling of the 2013 'dry clutch'.
Picture 9: P. sibilans hatching

As an example, I have some data for one clutch. Of the clutch of 22 August 2013 the first hatchling
emerged on 19 October, the last on 23 October. The time between first emerging and complete hatching is given in the following table.
Table 4 hatching time for one clutch of P. sibilans
Time between first emerging and hatching
1

ca. 12 uur

2

between 3 and 11 hours

3

between 1 and 8 hours

4

ca. 7,5 hours

5

between 6 and 8 hours

6

between 8 and 10 hours

7

at least 7 hours

8

at least 10 hours

9

between 4 and 12 hours

The hatchlings
Hatchlings of the P. sibilans in my collection differ somewhat in weight and length. Length varies
between 25 cm and 30 cm, weight between 7 and 9 grams. As a rule, hatchlings from clutches that
were incubated in 'ideal' conditions, are heavier and longer than hatchlings from 'deprived' clutches.
Up to now, I have not systematically weighed and measured them, only incidentally, so I have no stat istical data.
As a rule, too, the hatchlings refuse all food (pinkies, cut pinkies, parts of pinkies) offered. As I cannot
offer them young lizards, I force-feed them every three or four days with tails of mice or rats or with
oblong pieces of cow heart, enriched with. After some time they all start to feed on their own, first
pieces of nestling mice, then dead incised pinkies and afterward live pinkies. From that moment on,
most of them are fierce feeders and they start growing very fast.

Cannibalism
In the past, I never experienced cannibalism in my population of Psammophis. In 2010 however, one
hatchling of the three grew faster than the others. Although there had been no food in the terrarium
(which excludes a fight for prey) the largest animal swallowed a smaller sibling, and a couple of
months later this was repeated. So there was only one left.
In a Snake Forum one Gilian reported that a female, bred in 2009 by Tom Vos, so an older sister of
my offspring, laid eggs (he added some magnificent pictures), and then was killed by another female.
He discovered her dead, covered with mucus and sand on the front part of the body, while the offender
had sand in her mouth. No prey was present here too.
So, of the offspring of the original wild caught animals of Tom Vos with another snake keeper, one
out of three killed her sister/brother; and one of my own offspring of the same animals ate two other
ones. I have no data about cannibalism of these snakes in the wild. It's even possible that animals from
a certain population are more cannibalistic than animals from other populations.
I must add that the same female as an adult never attacked other specimens - up to now - and that the
trick was not repeated by her offspring and grandchildren. All other cases of 'cannibalism' in my popu lation of offspring were caused by accidents during feeding.

Further rearing
As soon as the juveniles start to feed by themselves, they start growing fast. In their second year, they
can be ready to breed.
The behaviour is always exactly like that of adults, and I never noticed any sign that they would be
more docile, 'tame', than wild caught animals. They are always the same: easy to handle when cold,
extremely fast and fierce when hot. Stories of keepers that claim that their P. sibilans are very tame
and 'like to be handled', do circulate, but should be mistrusted.

Conclusion
The keeping and breeding of this snake is not difficult. Less easy is it, to bring all the hatchlings to feeding on small mice, as feeding them small lizards is not always possible. But in the
end, all eventually will feed well and grow fast.
The effect of several circumstances (temperature, quantity of water) on the incubation of the
eggs could be the object of further investigation, as well as the length of time between fertilisation of the eggs and their hatching.
Treatment effects of the eggs have been studied for other snakes, for instance by Plummer &
Snell (1988) for Opheodrys aestivus. In their study, dryer substrates resulted in shorter and
lighter hatchlings.

Footnotes
* A very good overview of the self-rubbing behaviour is given in the article of De Haan and Cluchier
(2006-b). A deep digging study is presented in the article by De Haan (2003).
In 2010 a dissertation was published by Stéphanie de Pury (De Pury, 2010. A shortened version of this
dissertation is found in the 2013 Salamandra article by S. de Pury and W. Böhme (De Pury & Böhme,
2013). My very critical reaction on this article (and the dissertation) was refused by Salamandra for
formal reasons (though nobody questioned my arguments), but has since been published on the internet (Steehouder, 2014).
A nice comprehensive (but not actualised) virtual paper about the rubbing behavior is given on Life is
Short, but Snakes are Long, a very good blog about snake natural history and herpetology research by
Andrew Durso (Durso, 2012).
**
Bryan Grieg Fry, see:
http://www.venomdoc.com/forums/viewtopic.php?t=2341&sid=18d59988d6adb46cb0e434d689628266)
***
http://lifedesk.bibalex.org/ba/pages/800
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