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the domestic fowl have a• chapter to themselves, Fish (pp, 16), Amphibia 
(pp. 11) an9 Reptiles (pp. 5) have short chapters to themselves, written hy 
Prof. H. G. Schlumberger of. Columbus, Ohio, U.S.A,, who is well known 
to us for his work, with B. Lucke, on the malignant twnours of R ana 
pi,piens. For any research worker wanting to explore a particular· chapter 
of the pathology of any of these groups, the nine tightly packed pages of 
bibliography on these three classes provide a most useful first stepping-stone. 
The text itself is, from our point of view, deplorably short. Such problems, 
for example, as those arising from the running of large pregnancy diagnosis 
laboratories where many hundreds of frogs and toads must be kept in good 
health all the year round, are not mentioned at all. Yet the name of the 
sixty eminent contributors-if not the exorbitant price- may reassure us 
that we will be getting our money's worth if we- add this work to our 
library. 

E. ELKAN. 
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Plate 1 

Side, lower and upper views of ne;irly 1.t,otlilcss vnranid ~k1 il l, 
Inset drawing shows tlic (cw small teeth. (x0.65 . 



Plate 2 

BeJtairs & Miles; upper and middle photos. Inner view of 11early toothles~ varanid 
dentary (x0.9 ), and in ner view of d entary of normal Varanus niloticus from Brit. 
M us. collection (x 0,9 ), showing stumpy teeth and tendency to stagger tooth replace­
ment, but not a strictiy alternating pattern. There is a large i-epl.acemenl tooth 
near the back of the too th row. 
,\ 1,,-,.nf,,lrh· lmvr,· nhnh,. lvl:ninl! of th e salamander EuProctus ast,er ( xl ). 
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It will be seen that although the total skull length from the tip of 
the premaxilla to the occipital condyle of Dr. Parriil!,'1:on's specimen is 
slightly less than in Mertens' longest skull (SMF 33252), the width, as 
measured across the hinder ends of the t\vo squamosal bones, is nearly 
17 mm. gi·eater. T he width of the skull is therefore about 53.5% of 
the length, as against 39.4 7 % for Mertens' slightly longer but much 
narrower specimen. The proportions of the skull described here, are, how­
ever, more like those of a smaller specimen sludied by Mertens (his NMW) 
where the width was nearly 48% of the length (see T ~1ble). 

From these figures, and from others given by Mertens from his 
series of twelve skulls, it is clear that the cranial proportions in this species 
show much variation. In some kinds of lizard the skull of the mature 
male is-broader and more massive than that of the female, but whether 
this is the case for V aranus niloticu.1 is not known. 

Table showing skull. measurements in mm. of Varanus niloticus. 
Based on system used by Mertens (1942, p . 122-3 and 181). 

Skull Mertens 
described Mertens SMF Brit. Mus. 

here NMW 33252 61.3.24.3 
1. .Premaxilla to occipital 

condyle ]29 104.5 132 119 
·2: _Fremaxilla ·to back of 

parietal m n:iidline 130 95 105 
3. Premaxilla to back of 

nasals in midline 65 45.5 51.1 53 
- · 4·, Width between posterior 

ends of squamosals 69 49.9 52.1 50 
5. Maxi.inurn width across 

oostorbitals 68 42.8 50.2 45 
G. 1-Ieight from top of 

parietal to bottom of 
basisphenoid 41 31.3 39.5 29 

}. Length of maxi.Ila 63 51.8 65. 1 60 
.8. Maximum height of 

maxilla 36 23.9 25.2 22 
9. Maxin1um width across 

front of parietals 47 31.7 34 31 
JO. T otal length of lower 

jaw 142 108.3 144.8 126 
11. Length of dentary 87 64.6 83 77 
l2. Width of skull (mea-

surement No. 4) as per-
ccntage of length 
1)' 

(No. 
53.5 47.75 39.47 42 
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It is unfortunately impossible to estimate the total length of the 
animal from our own or Mertens' data. The largest Nile monitor skull 
in the British Museum (No. 61.3.24.3) with a premaxilla-condyle length 
of 119 mm. was the only big one in the series with an associated skeleton. 
This was partly disarticulated, but we estimated the total length to be 
about five feet. Cow.les (1930) states that there are probably very few 
Nile monitors exceeding six feet in length, and adds that the larger 
specimens seen by him were m·ually females. 

T he normal dentition of V aranus niloticus shows certain peculiarities 
which occur in a few other members o( the genus, such as V. exanthe­
maticus and V. albigularis, also African forms. In young animals all the 
teeth are sharp and slightly recurved, as they are in most varanids 
throughout life. In mature Nile monitors, however, all the teeth except 
those on the premaxilla and the first few on the maxilla and dentary 
become massive and stumpy (Pl. 2), forming ve,y suitable instruments 
for crushin g the snails and crabs which form a considerable proportion of the 
creature's diet (Cowles, l 930). As Peyer (1929) has shown, this age change 
in the character of the dentition is not primarily the result of wear, but 
is due to an actual change in the shape of successive generations of re­
placement teeth. 

The most remarkable feature of the specimen under consideration is 
the absence of all but the most anterior teeth (PJ. I, 2). Of tbese, there 
is one at the tip of each denta ry, one at the front of the right maxilla 
immediately against the suture, two on the right side of the fused pre­
rnaxilla, and three on the left. T he most posterior of the left premaxillary 
tee\,.h is out of alignment with the others and looks as if it might possibly 
be a replacement for the one in front of it; like the others, however, it 
seems to be anchylosed to the bone. All these teeth are small and pointed 
and resemble the teeth present at the front of the mouth in normal 
specimens, except that there are fewer of them. 

No stumpy teeth are present a t a ll, the rest of the upper and lower 
jaws beii1g completely edentulous. Along the bone are a series of shallow 
depressions separated by ridges, which resemble the spaces in normal speci­
mens where functional teeth have been temporarily lost. The bone surface 
of these depressions is very smooth, and there is nothing to suggest that 
any functional teeth (which are normally very firmly anchylosed) had been 
broken off in the course of preparation of the skull. 

Another apparently siinilar case of an almost edentulous monitor skull 
was seen by one of us during a recent visit to the Smithsonian Museum, 
Washmgton, through the kindness of Dr. Doris M. Cochran. This wa, a 
specimen of the Australian V aranu.s gouldii, a form in which the teeth 
normaJly remain sharp and recurved throughout life. Here the only teeth 
in the skull were one at the fr<.mt of the left maxilla, and another near 
the front of the right dentary. 

T he skull of this Gou Id' s monitor measured 118 mm. from premaxilla 
to condyle, and the total length of the skeleton was about five feet. Other 
skulls o f this species examined by us, and also by Mertens, were much 
smaller, and accounts in various books suggest that 5 feet is near the upper 
lin1it for this species. It would seem that this specimen, like Dr. Parrington's 
Nile monitor, was well above the average in size, and was therefore 
probably aged. 
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. Three possible a11d alterrn:i:tive explanatio11s c,m be advanced to ac­
'-?~nt _for the absence of ~eet.h 111 the specimens described. The first possi­
bility _1s that all the functional teeth had been shed a t the same time but 
:,,vere Ill the JJroCess of rq,lacem<imt. The_ replacing teeth of varanids de;elop 
in ~he S?ft t1s~ue on the mner aspect of the functional dentition and can 
as_ 1s evident _m some of the British Museum specimens, be stripped away 
without leavmg _any traces.* Later, however, they move outward into 
the spaces o~cup1ed b)'. their functional predecessors, and become anchy­
lose~ to the Jaw by their bases and outer surfaces in the typical pleurodont 
fashion. 

. In many _reptiles there is a tendency for tooth succession to occur 
m ~ alternating_ manner, l so tha~ in a fJrepa!·ed skull the anchylosed 
funct.10nal teeth a1 e often separated from their neicrhbours on each side b ; 
vac_antspaces ready to receive replacements. Bogert"' (1943) found this alte{­
natmg or stagg~rcd pattern of tooth r~placemcnt in several species of 
Varanus and figures a part of the maxilla of V. komodoensis in which 
an~~1ylosed teeth and va~ant spaces a lternate re&,ularly .. Study of our own and 
Bnt1sh Museum n~atenal suggests that tooth succession in varanids does 
1;1ot always D<:c_ur m such a regularly alternating manner, and we often 
found a condition where s~veral functional tee th or several vacant spaces 
~ere next to ~ach ?thcr m~tead ?f alternating (Pl. 2). Indeed, in one 
skull_ of V . albigulans both sides of the premaxilla and the front of both 
maxill~e and of one dentary were d~void of functiona] teeth, though there 
was evidence of some replacement m progress. 

. In no case, however, apart from the two specimens first described, 
did we fin~ . the _greater part _ of both upper and lower jaws entirely 
denuded of functional teeth. While on~ ~nnot exclude the possibility 
that a few replacem_ent teeth ".''ere . ongmally present m these specimens 
and had_ been lost m prepa~at1on, It seems most unlikely that either of 
these ammals, had they survived, would have received a normal comple­
ment of replacements. 

A second alternative is t~1at these two lizards did possess teeth, but 
that the~e for some re~son failed. to become an_chylosed to the jaws and 
were stnpped away_ without_ leavmg traces. Th1s seems unlikely in view 
?_f the fi1:11 anchylos1s o[ the fe_w small te.eth which were present, and there 
1~ no. evidence that failure of anchylosis does ever occur in lizards. So 
little is known, hO\~,c~er, about the effects of age and disease on reptilian 
teeth that t~e poss1b1hty ca1mot be ruled out entirely. 

The third and ll1?St pro~able explanation is that these two lizards 
had lost nearly alJ theu- funct10nal teeth and also the ability to produce 
*. In Tomes' L!~n fal_ Anatomy (1923, Fig. 175, p. 283) a lower jaw, stated to be of 
Var_a11u.s_ gould11, is illustrated,_ and the replacing teeth are sai.d to develop in small 
cavJt1es Ill _the Jaw along the_ ll'!ne7 aspect o~ the functional dentition. These cavities 
a~e shown m the figure and 1t 1s likely that m mch a specimen the original presence 
o. replacement teeth would a\ways be appai-ent. Study of the appropriate material 
~hows, ~owever, that t~e specnn':-n was inc?rrectl_y iden tificd,_ and belonged, not to 
a varanid, but probably to a species of Tupmambi.s, the American tcgu lizard. 

: A substantial paper by E1mund (1~60/61) will appear shortly. dealing with tooth re· 
plac~ment m reptiles. parn cularly w1tb the "wave" concept of alternating succession,, 
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new o-enerations of replacement teeth. In view of the size of the animals 
it is likely that old age was the predisposing . cause. Ap~rt from their lack 
of teeth the skulls show no obvious pathological cond1t1on to suggest that 
disease might be implicated . 

FAILURE OF TOOTH R El'LACEMENT IN OTHER REPTILF.S. 

It is of course well known that there arc some reptiles. such as the 
tuatara (Sphenodon) and chamaeleons, where there is virtually no tooth 
succession in the nonnal sense, though in the latter new teeth are ~d<:1ed 
to the back o.f the series (see Tomes' Dental Anatomy, 1923). Rather similar 
conditions have been reported by HaITis (1957) in the lizard Agama agama 
where new teeth are also added at the back of the row, but only the 
bier caniniform ones near the front of the jaw are replaced in the usual 
w1y, and these only once or twice, while the animal is still quite young. 
J t is interestino- that the teeth of the tuatara and the chamaeleons, and the 
"post-canine" c.teeth of agamids, show the acro_d~nt type of _tooth attach­
ment instead of the pleurodont one ch~a.ctC;nst1c of varan_1ds and most 
other lizards. Possibly the acrodont condition 1s correlated with loss ?f the 
ability to replace the teeth? although Gans (195_7) has a lso ~ound evidence 
of limited tooth succession 111 a pleurodont species of Amphisbae1;0. 

Very little information is available aI:oll:t failur~ of tooth replacement 
in those species of reptiles (the ~rreat_ ma1onty) which 3:re normally poly­
phyodont, and no instances of this stnctly comparable w~th the __ c~se of the 
two monitor lizards described have come to our notice. Kahn (1937), 
however, in an interesting paper on ske!etal de~or~ities ~n crocodiles, 
describes a condition which he calls Gebzssretention m which a. few of 
the teeth fail to erupt properly. Poole (in the pr~ss) sugges~s that in th_e 
Nile crocodile tooth replacement may_slow _down w1t_h advancmg age, but it 
seems doubtful if it ever ceases ent.J.rely 111 the wild; a number of veJ)' 
large crocodile skulls which we have examined in the British Museum 
and elsewhere have a full complement of teeth, or at least of ~~oth 
sockets. The statement made by Bellairs (1957) that very age_p crocod1hans 
may become nearly -edentulous therefore req_uires quahfic~t10n. . 

In captivity, on the other hand, crocodiles do s_ometrmes fail to re­
place their_ teeth. T_h~ ~on?iti~n h as been obse~ed m ,~he Lo1:don Zoo; 
the very big old M1ssiss1pp1 a lligator known as George who lived there 
between 1912 and 1953 and finaJly reached a length of eleven feet is 
described in the post-mortem report as having ~nly a few s~ort teeth. 
Unfortunately it has. been _impossible_ to trace his sk1;1ll. Part_1al loss of 
teeth may also occu~ in capti"'.e . crocodiles of moderate size and JS probably 
due to disease or dietary deficiency rather than old age. 

SUMMARY 

J. Certain features shown by the skull of a la rge monito,r lizard, 
alrnost certainly Varanus niloticus, are described. The skull is unusua_lly 
brood and massive, and is devoid of teeth except for <1; few at the fron_~ 
of the jaws. Another almost toothless skull of <: large specimen of V. gauldiz 
was seen in the Smithsonian Museum, Washrngton. 
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2. Some possible explanations for the lack of teeth are suggested and 
it is thought most probable that the animals had Jost the power of tooth 
replacement as the result of old age. Some relevant, though not strictly 
comparable instances of failure of tooth replacement in other kinds of 
reptiles arc discussed. 
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MATING BEHAVIOUR OF EUPROCTUS ASPER IN CAPTIVITY. 
By 

R . H. A HRENFELDT 

Belleheather, Bransgore, Christchurch, Hants. 
The European mountain newts (Genus Eujnoctus), while also belong­

ing to the Family Salamandridae, are not to be confused with the more 
or Jess montane species of the true newts (e.g., Trit urus alpestris, T . mon­
tandoni, T . vittatus). T here are three distinct species: Euproctus asper in 
the Pyrenees, E. montanus in Corsica, and E. platycephalus in Sardinia 

The distribution of the Pyrenean mountain newt, E. asper, is very 
localized and appears to be largely, if not entirely, restricted to the central 
al)d eastern parts of the range, between altitudes of approximately 700 m. 
and 2,800 m. (2,300--9,200 ft.). In France, it has been recorded only from 
two central departements : the Hautes-Pyrenees, and southern Haute­
Garonne (Angel, 1946). On the southern slopes, its distribution appears 
to extend much farther eastwards, through Andorra, and the northern 
part of the Spanish provinces of H uesca, Lerida and Gerona (Mertens, 
1925). I ts natural habitat is mountain lakes and torrents with a water 
temperature of I0°- 13°C. (and occasionally, 15°- 20°C.), and it is 
usually found in the crevices between rocks and stones at the water's 
edge. I t is particularly abundant in certain loca.lities at very high alti­
tudes, where there is ice and snow for 8 months in the year (Angel, 1946). 
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In most of the Salarnandridae, mating is accompanied by some type 
of amplexus, although this does not occur in the true newts, Tritums. 
The very specialised amplcxus found in Euproct11,J is of considerable in­
terest. In E. asper, the male places himself beneath the female, encircling 
and gripping firmly with his strong, prehensile tail, her pelvic region 
and hind-limbs, and also clasping her with one foreleg; wl1ile, with a 
hind-leg, he strokes at intervals the belly and cloaca! region of the female, 
sometimes so vigorously as to cause bleeding and to scrape off some of 
the skin. The cloacae are approximated, and the pressure of the male's 
hind-legs on the lips of the female cloaca facilitates the picking up by 
the latter of the spermatophore as it is deposited. In the other two species, 
the tail is similarly the principal prehensile organ; but in addition, in 
E. montanus, the hind-limbs of the male develop, in the mating season, 
tibia] spur-like processes which assist in clasping the female; and in E. 
platycephalus, the male bites firmly on to the female, in the region of 
the hind-limbs, lumbar area, or base of the tail.* 

Noble ( I 931) states tha.t, in this genus, "T he males lie in wait among 
the rocks and snare passing females with their prehensile tails. So forceful 
aud prolonged · is the grip that it frequently kills the captured animal." 
It is difficult to sec how constriction, however firm, by the male Euproctus 
of the pelvic region of a female of the same species could normally, 
or indeed "frequently", cause the death of the latter. It would, in all 
probability, be only as a result of accidental conslriction of some other 
part of the body that this might occasionally ensue. The clasping reflex 
in these nev,ts is, without any doubt, extremely strong, and in the absence 
of females, is applied-as, e.g., in many species o( Salientia (cf Boulenger, 
1898)- "indiscriminately" to rnales of the same species, newts of a different 
geHus, and other animate and inanimate objects; and it has been recorded 
that a male E-uprnctus killed two "blind" salamanders (Prote-us anguinus) 
by thus constricting their necks with its tail (K.lingelhoffer, 1956). 

In the natural state, the mating of E. asper occurs in the water, 
from June to August, and sometimes as late as O ctober (depending on 
altitude, temperature, etc.); i.e., sexual activity lasts throug-hout the rela­
tively wanner part of the year. This would account for the fact that 
mating behaviour in this species in captivity (with an average water 
temperature of 15°C.) has been observed by the writer in March-May 
and Septeml)er-December. The photograph here reproduced was taken on 
16th December, 1958. • 

Personal observations have shown that amplcxus in £. asper may last 
considerably longer than the period of 1-5 hours mentioned by previous 
authors. I t was obviously not possible to keep the creatures under constant 
observation, day and night; nevertheless, on six occasions thus noted, the 
minimal duration was of 1 hr. (twice), 5 hrs., 8 hrs., 21 hrs., and 28 hrs., 
respectively. During amplexus, the male and female show, for much of 
the time, a fairly considerable individual mobility of the anterior two­
thirds of the body, twisting and diverging so- far as they are physically 
able (as shown in the photograph). 

•· For further details and refe rences on the ·ethology a nd ecology of Eufiroctw, cf. 
J3ed1·.iaga, 1895; Schreiber, 1912; Werner, 1912; Angel, 1946; and Klingelhoffcr; 
1956. 
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It is interestinrr to note t!Jat, in spite of the relatively frequent occur­
rence of amplexus"' in this pair of Euproctus in captivity (and it. may 
reasonably be assurned that a number of such occasions passed l!nnot1ced), 
no ova, so far a~ could be ascertained, were at any time depos1~cd. Thus 
the endocrine or other stimuli which induced this reflex behavwur were 
not related to actual fertilization. In Triturus, the female does not accept 
the male until she has a mature ovum, and is ·therefore prepared to receive 
a spermatophore (Smith, 1954). Notwithstanding the "caveman-like" grasp 
of the male Euproctus

0 
it must: be presum~d that no ~permat_oph~rc 1s 

<ileposited, or picked up by the female, until the latter 1s phys1olog1cally 
ready to be fertilized. . . 

I t has been stated by various authors that Euproctus 1s rather d_eli­
cate, and somewhat difficult to keep, in captivity; and that it requ1_res 
cool, fresh water, not above 8°C., and of a depth of some 1_5 ~111-,_ wluch 
must moreover be frequently changed and remain as clear as its 1nd1genous 
mountain streams, if the animal is not to develop ulcerous and other 
lesions such as are most liable to prove fatal (Schreiber, 1912; Klingel­
hoff er, 1956). The following personal observatio!1s m~y, . therefore, be of 
some assistance and encouragement to herpetologists wishing to keep these 
uncommon a.nd interestinrc amphibians. The present pair of E. asper was 
obtained 3 years ago (N~vember, 1957) and, since then, ~as lived_ in a 
glass tank measuring 16 x 11 x 11 inches; the water depth 1s 5- 6 111ches 
(13- 15 cm.), and the average water temperatL~re throughout the_ year, 
about 15°C. (59°F.). T he tank has been kept mdoors, and has 111 the 
centre some large, fla t stones fonning a platfonn at _water level, and 
providing crevices in which these somewhat phot?phob1~ creatures _may 
conceal themselves. 1t is a regrettable, but undeniable, ta~t that neither 
has the water been chano-ed as frequently, nor have the annnals been fed 
as regularly, as would n~ doubt be desirable : this, it is . hardly necessary 
to add, is due to the exigencies of conternporary (human) life, ai:id necessary 
absences abroad. These two specimens are, nevertheless, still perfectly 
healthy and vigorous; they do not normally exert . themselves unduly, as 
it is not in their nature to do so, and they remarn, for the most part, 
relatively motionless on the stone platform, or in the crevices, or else at 
the bottom of tl1e tank. They eat well all the year round, and are c~sy 
to feed : their sole diet consists of small earthworms, and they most readily 
come to the surface to "snap" these from the_ forceps, whenever tl~ey are 
fed. (Aquatic insects and larvae ar e_ not satisfactory, as they sw'.~ far 
too rapidly for these rather slow-moving, not to say clumsy, a.mph1b~a~1s). 

T he writer is greatly indebted to Dr. E. Elkan fo~- kmdl_y providing 
him with these interesting creatures; and to Peter Robmson ior the very 
excellent photograph, here reproduced, which was taken under the most 
difficult conditions. (Pl.2) 
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LIZARDS AND CROCODILES AS FOOD FOR MAN. 

By 

F . R. IRVINE, D.Sc., F.L .S. 

15 Meadow Place, Edinburgh, 9 

In a previous paper (Irvine, 1954) the u~e of snakes- as h ~rnan f?Od 
was discussed. The present ar ticle deals with hzards and crocodiles which, 
as Lydekker (1896) and other writers have mentioned, are eaten by man 
in various parts of the world. 

LACERTILIA 
AFRICA. 

Various travellers in Africa such as Anderson (1896) among the 
Azande of S. Sudan, Landers and Clapperton (1830) among the Yoruba 
of S. Nigeria, Schultze (190?) and Dundas ~We_llcome ~ epoi:t) amongst 0e 
Suk, and Nachtigal (1879) m Bornu, N. N1gena, ment10n_ lizards as bemg 
used for food. It is almost certain that these were monitor lizards (Varanus). 

The Nile rnonitor ( V ara-n.us nilotirns) is roasted and eaten by Afri~ans 
in the Victoria Nya112a region, where fishermen from the lake sometimes 
Hay it alive, as its skin comes off rnore easily !hat way. Cansdale _(1955) 
describes how the thick white steaks, resemblmg fish , are eaten m W. 
Africa. In Ghana the flesh is sometimes dried and kept, and is then eaten 
in palm soup. O~her observers _sue~ as Dornan (1925), Pope ~1955) and 
B. M. Nicol (private _comm~mcat1on) have repor:ted the eatmg of. the 
Nile monitor or Bose's monitor (V. exanthematzcus) by South Afncan 
Bushmen, and by other Africans in Ghana (e.g. by Nzima and other tribes) 
a nd in Nigeria. 

AUSTRALIA. 

Accorclin(T to various authorities-Basedow (1929), Dunbar (1948), 
Matthew (1910), Ridley (1899), Sweeney (19~7), Austral~an aborigines eat 
;,i]most all kinds of Jjzards, as did the T asmamans (Bonwick 1870; Spencer 
a nd Gillen, 1912). Examples of such edible lizards a r~ the Frilled Lizard 
(Chlamydosaurus kingii), the Water Dragon (Physzgnathus), and the 
lkardcd Lizard (Amphibolurus barb-a:tus). 

Daisy Bates ( 1944) states that the ' 'Barking Lizard" is ea!en by the 
aborigines of Aust.ralia and confirms tha t tl1ey consume other lizards also·. 
It is likely that the lizard she had in mind ~ as the "Water pragon", 
" Gippsland Al ligator" or "Salama!l~er''-Pltysignathus lesu.eu:1 (q-ray). 
Lizard's eggs are also eaten by abon gmes (Basedow, 1929). Momtor lizards 
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or Goannas (Varanus) are eaten by the aborigines (T homson, 1948-9). T heir 
flesh is white and tasty (Finlayson, 1936). T he tail and legs of the Monitor 
lizard or Sand Gounna ( V aranus gouldii) are used as food by Australian 
aborigines (Roth, 1901), and are roasted, stewed, grilled or baked in clay. 
In stewing they are boiled over a low fire with bread or flour as a thick­
ening. In grilling they arc cooked by direct contact with the naked flames. 
In clay baking, the body is wrapped in clay or wet newspaper and buried 
in hot ashes for 6-8 hours (Butler, 1950). According to Barrett (1947), 
these Goanna lizards from Fitzroy River district were used in the days 
when aboriginal labow· was used on sugar p lantations, to be sold to the 
Chinese who paid the Kanakas 5 / - each for Goannas, whose fat and oil 
they sent back to China. Varanus giganteus, the largest Australian lizard, 
second only to the Komodo Dragon in size, is also eaten by the aborigines, 
the flesh being white and tasty, and the abdomen containing (as does that 
of V . gouldii) two long fillets of fat-very useful in a country where so 
many animals are lean. (Finlayson, 1935). 

AMERTOA. 

Certain S. American Indian tribes, e.g. the Botocudo of E. Brazil, 
the ancient Ca.inang of E. Brazil and the Guato of Paraguay River basin 
ate lizards (Steward, 1946-50, 1.382,451). 

Both the flesh and eggs of the Galapagos Land Iguana (Co11.olophus 
subcristatus) arc eaten by the inhabitants of the Galapagos Islands off the 
S. American coast (Lydekker, 1896). The seaweed-eating Marine Iguana 
of the Galapagos Islands (Amblyrhynchus cristatus) is also eaten (Beebe, 
1924), the flesh being regarded by British sailors who ate it, as preferable 
even to that of the turtle. 

T he American Iguanas are stated lo be a well-known article of food, 
by Maufrais (1953), and Steward (1946-50, 4.332). T heir flesh was re­
served for chiefs (Steward 1946-50, 4,.524). The Common I 6•1.1ana (Iguana 
iguana) is often seen in local food markets; this and another species (I. 
delicatissima) are specially hunted and caught in nooses. The flesh is white 
and delica te, resembling that of the breast of chicken in flavour. Their 
eggs are also highly esteemed as food. The Black Iguana (Ctenosaura 
acanthura) from Mexico also has a highly esteemed flesh (Lydekkcr, 1896). 
G. Mall-Teare (1949) recounts having had a meal in a S. American village 
in which the main dish seemed to be a peculiar but delightful sort of 
cheese which he later saw had been made from the eggs cut out of a 
large Iguana. . _ . 

Maufrais (1953) describes the use of Iguanas as iood 111 French 
Guiana, and the Mochicas of Peru hunting Iguanas as additional food. 
Various other large species of tropical American lizards appear in food 
markets (Pope, 1955). 

T he T e"US (Tupinambis) belonging to the family Teiidae of tropical 
America are"' also eaten and are specially hunted, with the aid of dogs 
for thei; tender and well-flavoured Resh. (Lydekker, 1896). These lizards 
are ' carnivorous and swift runners. The largest species is the commo11 
Tegu (T . tegui;in) which grows up to 4 feet Ion~. __ The ~urinam Ameiva 
(Ameiva surinamensis), another member of the 1eudae, 1s also probably 
eaten. 
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In the Western United States, certain larger desert lizards were formerly 
eaten by the Gosiute Indians, and were said to be well flavoured (Chamber­
lin, 1911). T he flesh of the Chuckawalla (Sauromalus obesus) was liked 
by N. American Indians of the S.W. States (Pope, 1955). This large iguanid 
lizard (16 in. long) hides itself in rock crevices, inflating its lungs so as 
lo increase its bulk by 60% and ~o making its extraction difficult. The 
Indians therefore effected its capture by hunting it with sharp sticks (Pope, 
1955). 

As1A. 

The meat of Monitors (Varanus) is widely eaten in the Old World 
(especially Asia), their eggs being also relished. (Deraniyagala, 1939; Pope, 
1955). T he Indian Monitor Varanus monitor [ =bengalensis] is eaten by the 
lowest caste Hindus. Their soft-shelled white eggs are sometimes deposited 
in the nests of termites, one female laying up to 30 eggs, each nearly 
2 inches in length. These eggs are much relished by the Burmese and 
command a higher price in the local market than hens' eggs (Lydekker, 
1896; Smith, 1935). T he Burmese also eat Varanus salvator (Dunbar, 1948). 
I ts fat is used medicinally. 

J. Waters (private communication) describes how taxidermists in 
Malaya also sell the (edible) flesh left on the skins of monitor lizards, 
skinned for use as leather. J. D. Romer (private communication) describes 
having eaten the flesh of a monitor lizard in India in 1944, where it was 
served with either onion or bread sauce, and had a flavour resembling both 
chicken and fish. 

The Arabian T horny or Spiny-tailed Lizard Uromastyx aegyptius, 
an agamid of Arabia, Egypt and Crete, which reaches a length of 18 inches, 
is frequently tamed by the Arabs, who feed it in captivity for its flesh, 
which resembles that of a young chicken in flavour and is much relished 
(Ly<;lekker, 1896). T his lizard (known as dabb in Arabic), is often eaten by 
the Bedouin, and this is considered to• be lawful. (Al Damiris, 1906). The 
species Uromastix hardwicki, which occurs widely in Pakistan, and has a 
limited distribution in India (United Provinces) is also eaten (Pope, 1955). 

The Sail-tailed lizard (Lophura amboinensis of the family Agamidae) 
from the Philippines, Java, Celebes and Moluccas, is hunted for its white 
and well-flavoured flesh which is much appreciated. (Lydekker, 1896, fig. 
124). 

T he lizard Liolep.is belliana, another agarnid, according to the late 
Dr. Malcolm. Smith, is eaten by the Siamese and the Cambodians. An 
article in "Reveille" (Nov. 28th, 1952) by an unknown author mentions 
a lizard curry from Siam (Thailand) with a musty flavour. 

CROCODILIA 
AFRICA. 

T orday (1930) quo tes several travellers in Africa who had noted the 
use of crocodiles as food. These included Emley (1927) writing of the 
Turkana of Lake Rudolf; Petherick (18~1} describes how the Dinka of 
the Sudan barter crocodile flesh for grain ; Denham and Clapperton ob­
served that crocodiles were eaten in Bornu, N. Nigeria; Mounteney-Jephson 
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(1890, p. 130) states that young crocodiles were eaten by professional 
crocodile hunters. They are also eaten in E. Africa today. 

The use oJ crocodiles as food in W. Africa is well-known. The late 
Mr. J. Lester, formerly Curator of Reptiles at the London Zoo, reported 
(private communication) that white meat from crocodiles' tails was eaten 
in the officers' mess in French Ivory Coast during the war. It had a good 
flavour. He also reports that the eggs of the crocodile, before laying, were 
removed and eaten in the Accra district. A colony of Northern Territory 
people living near the River Densu, close to Accra, are specially engaged 
in hunting crocodiles for food. John Palmer {1951) states that according 
t o experts, an East African (Kenya) crocodile could be reduced to meat 
worth £30 a ton, suitable for feeding pigs and poultry. Bone meal from 
the same source would be worth £15 a ton. Cansdale (1955) gives 
several instances of the use of crocodiles as food in W. Africa. 

The Nile Crocodile (Crocodylus niloticus Linn.) is considered to be 
palatable in many parts of W. Africa, though it is taboo to some tribes 
in · Ghana; it is eaten, however, in parts of Northern Ghana. In Sierra 
Leone its meat is in great demand though the poisonous gall-bladder needs 
to be removed first. The Short-nosed, or Broad-fronted Crocodile (Osteo­
laemus tetra.spis Cope) is considered to have palatable flesh. Its tail is often 
very heavy and thick white steaks cut from it looked appetizing. The eggs 
of crocodiles are in demand as food in Sierra Leone, e.g. in the I3onthe 
District (T. S. Jones) and elsewhere, and are even considered a delicacy 
(Pope, 1955). 

AsrA. 
The flesh o.f the man-eating Estuarine Crocodile (Crocodylus fJorosus) 

is eaten in parts of Asia where its flesh is said to have a flavour midway 
between that of a shark and a chicken. It is relished in Bentota, Ceylon 
(Deraniyagala,, 1939), and in the lrrawaddy Delta where it is caught with 
hooks (Pope, 1955). The Siamese Crocodile ( C. siamensis) is sometir.oes 
eaten by the Siamese country people, but not C. porosus. (Malcolm Srmth, 
private communication). 

Au~-mALIA. 

Basedow ( 1929) reports that crocodiles' eggs are eaten by Australian 
aborigines. The Estuarine Crocodile (Crocodylus porosus) which grows up 
to 20 feet, and the smaller (7- 8 feet) fish-eating and harmless Johnston's 
Crocodile, or Australian Long-nosed Crocodile - Crocoi:rylus johnstoni 
(Roth, 1897, described as Philas joh:istom)-a~·e both eaten by the abor!­
gines, the· muscular. bas~ of the tail r~sembhng the flesl~ of fish. It _ 1s 
roasted in ovens, buried m the ground usmg hot stones or pieces of termite 
mound. The eggs of both species are ·eaten by the aborigines (Thomson, 
1948--9). 

AMERICA. 

The flesh of the American Alligator (Alligator missi ssippiensis) has been 
eaten in N. America. (Reese, 1915; and Schmidt, private communication). 

Though the eggs of the American Crocodile (Crocodyfas 
acutus) which have been eaten by the late Dr. Karl P. Schmidt, arc said 
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lSocl.aHyd to bhc inhedible, they proved to be much like ordinary hens' egos 
c 1m1 t w o as eaten tl . t ·1 fl h f h . . 0 • • t h "; bl • . 1e a.i - es.. 0 t 1s and other speoes states that 1 
• - ~s _ a and taste, hkc second-rate fish" . Certain s. American Indian 

~r~~\i:t~:::1~tnd also the eggs of Crocodiles (Crocodylus) (Steward, 

, ~c t~ils of Cai~1ans, found only in Central and South America are 
eaten m I· rcnch Gwana, having . been eaten, for example, by Ma,;frais 
(195_3, p.49) who a lso ate them in Matto G1,osso (p 117) Th 
species are _the Gr~at _Caiman (Melanosuchus niger) which ~each~s cig1~~~ 
a1d the) w1?ely distributed Caima11 crocodilus (formerly called Caima; 
sc er ops . wJuch grows to 8 feet long. The Guato of Paraguay River b · 
usl~ Crmans as one of t~eir favourite game animals and relished th~I; 
tai ~,. "Y uch were r?asted ill hot ashes. Caimans were hunted and eaten 
by various S. Amenca~ Indians, e.g., by the Tupinamba and by t11e Gen 
(~-:11dbook oJ S. f,.mencan I~dians, 1946-50). The eggs of the Great Caima: 
; l!C I are(L as large as turkeys eggs arc eaten by the inhabitants of Dutch 

ma~a. ydekker., )896). The Bosch Indians of that area, however do 
not e~t _Ca1man, saym~ that whoever does so will be eaten in his turn 
(Maufra1s, 1953). Schmidt, who has eaten the flesh of the Bro d d. 
Ca.iman Cai , t • • d .b · a -snoute 
J"k _ man ,a 1.rostrxs, escn es its flesh also as being of a bland taste 
l e second-rate fish (personal communication) . ' 
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NOT ES ON CAPTIVE SNAKES 

By 

19 Queen Street, Upper Weedon, Nortl1anl~. 

CHLOROPHIS P O! ~ONED AFTER E ,\ TINO NEWT 

_The V\lcs t African . ~atcr snake Chloroj,his_ irregularis nonn;d ly feeds 
011 I_ro!-:s :.111d toads: 7 riturus docs 1:ot occur 111 \ Vest ,\frica. /\ captive 
~pcc1mcn was fed 0 11 Hana tc111porarw, hut wla: n the stock of these fro•rs 
was 1:xkn1stt·d it was offered and accepted a specimen of the smooth ue;t 
('f'rit1lm., 1•ul1;mis}. No symptoms of p~isoning ~\ere observed fo r twenty­
lour hours ; tl1 c11 the snakl' wa~ louud 111 a po~1t1011 that su0 ·«l'Sted death 
lwi11g quit,· li111p ;1_ml lying b_,·lly 1q.1pl'r1JH)Sl.. :\ fter ha11d li11;: however, :: 
sl1.~l11 1111,v1·11w111 ol tlw , 11;ikp·s ll<',1d was 11011c1·tl. Tilt• lwlh· of thr ~11ak<• 
wa:, tlu-11 palp a11·d . and tlw pa rtlv dii_:c·~ti·d ll<'Wl was disgorg/d. Th,· snakt'\ 
~10111:i.-l, 1, :1, ilw11 ll11sl1t·cl wi tl, t<·picl \\•:!In via illl' 11u111tl1 1, it li a syri11g1·. 
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After this treatment the animal recovered, being <1uite normal some 
twenty-four hours later. Sixty-four hours later it ate a nother frog. 

Two weeks after this incident the snake was again fed on a newt of 
11,c sau1c species, and similar symptoms appeared. Despite the same treat­
ment, the snake died. ] t is suggested that while this snake is able to with­
stand the poisons of Anura it may be susceptible to those of urodeles. I t 
should be added, however, that the smooth newt is not generally regarded 
as a poisonous species and is eaten by many animals such as the gra-ss 
_snake (Natrix natrix} which seldom attacks the crested newt (T. e1·istatus), 
lhc skin of whiclt is known to have poisonous properties (see Malcolm 
Smith : The British Amphibians and R eptiles, Collins, 1954, p. 54). 

BREEDIN(; OF COLUBER V!RIDIFLAVUS. 

On J W1e 24th, 1959, a captive specimen laid twelve eggs in the 
water container ; this is not an uncommon site for egg-laying in captive 
snakes kept in dr y cages. The eggs were then placed in a glass container 
with a lid between layers of moss lightly sprinkled with water. Soon after 
laying the eggs averaged 29 mm. x 15 mm. in size, and 4.8135 gm. in 
weight. They were incuba ted without special heating in an animal house 
kept at temperatures of between 75° and 85°F. 

On August 12th the snouts of two young snakes were seen protruding 
through slits in the eggs; these were at once withdrawn ii any mo\:'ement 
was made in the vicinity. Both young had complctcy emerged on the next 
Jay, though one retreated into the empty shell on being disturbed. The 
snakes sloughed for the first time 011 August 16th, and shortly afterwards 
fed on nestling mice. Their length a fter hatching was about 255 mm. 
Unlike the adult, they had distinct yellow collars rather like those of 
Natrix natrix. The overall coloration on the back and Aanks was silver 
grey, and there were distinctive black markings on the head. 

T AtL VIBRATION J.N ELAPHE SITVLA-
A specimen of this snake has been kept in captivity for some years, 

though seldom handled. While its cage was being cleared the reptile was 
observed to raise the tip of its tail from the cage Hoar and vibrate it rapidly, 
occasionally striking a nd biting the writer's hand. The display continued 
until the snake was handled; the tail then ceased to vibrate although the 
~nake continued biting. I t is well known that certain other species (e.g. 
some pit-vipers without rattles) have the habit of vibrating the tail; possibly 
it serves to distract predators and to distract (or even attract) prey in the 
wild. 
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DISTRIBUTION OF BRITISH R£PTILES AND AMPHIBIANS: 

A REVISED SURVJW 

A paper by R. H. R. Taylor on the distribution of Reptiles and Am­
phibians i11 the British Isles ,vas published in the British J ournal of Her­
petology No. I of June, 1948 ln this paper, a complclc record o[ tl1c 
occurrence of the different spe, ies rn the Britisli Isles (divided into vicc­
counties) and Channel Isles was presented and illustrated with the aid 
of maps. 

lt is now proposed to re-write tl1:~ paper and at the ~.rnic time inclutlc 
records up to tJ1e end of 1960. Tliis would then be published in u future 
number of the British Journal of Herpetology. 

If we arc to obtain a complete and accurate picture of present dis­
tribution, it is essential we get up-to-date records from all areas. For 40 
or 50 years there have been no published records o.f even the commonest 
species from a number of vice-counties. 

I would be very grateful, therefore, if you could help me to obtain 
reliable records in your area (or any other), from the beginning of 1948 
to the present time and during 1960, of the occurrence of the following 
species:-

Ano-uis fragilis (Slow worm); Lacerta vivipara (Viviparous lizard); 
Lacerta"' agilis (Sand liza rd); ~orone\la austriaca (~mooth snake); \-'.ipera 
berus (Viper or Adder); Natnx natnx (Grass or Rmged snake); Tnturus 
h.elve~ticus (Palmate newt); Triturus cristatus (Great Crested or Warty 
newt); Triturus Vulgaris (Smooth newt); Bufo calam_ita (Natterjac_k)_; Bufo 
bufo (Common toad); Rana temporaria (Common frog); Rana ndtbunda 
(Marsh frog); Rana esculenta (Edible frog). 

The records should show the year the species wus observed and the 
locality. The locality c~n best be described by _naming the 1~carest village 
or natural feature that is marked on a quarter rnch to the rmle map. 

Would you please send any data you can to me, 

'Lt. Colonel R. H. R. Taylor, 
The Studio, 

Delchamp St. Paul, 
Sudbury, 

Suffolk. 
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POISONOUS AM.PHIBIANS AND REPTILES, RECOGNITION AND 

BlTE TREATMENT: by F. llovs and H. M. S11uTH. Charles C. 

THOMAS, Publisher, Springfield, Illinois, 1959. pp. v-vii, l-149. Price 
$4.75. 

Written by a physician a1Jd licrpctologist, this liook combines two pro­
fessional views with the result being a very practical and authoritative 
piece of work. I ts main concern is poisonous snakes, their recognition, 
bite, first aid and medical treatment. It also includes similar, but brief 
sections on poisonous amphibians, turlles and lizards. 

T he "old" method of snakebite treaunent (touruil1uet application, 
multiple incisions and suction) is thoroughly discussed and given complete 
support by the authors as the best overall method. Antivenin is viewed as 
a worthy procedure under varying circumstances, but it is also noted that 
there are several disadvantages connected with its use. Various other methods 
of treatment are discussed and evaluated (e.g., cryotheraphy and use of 
various drugs). 

In essence this book is tl1c resulL of a tl1orough literature ~urvey o[ 
poisonous amphibians and reptiles; the precautions that should be taken 
to avoid a bite; first aid and medical treatment il bitten, with an evalu­
ution of the latter two by the authors. One should note that it is writteH 
primarily with the United States in mind, but the nature of its contents, 
especially the first aid und medical sections, enhance its usefulness to any 
herpetologist or medical doctor. 

NEW LITERATURE 

KENNETH L. WtLL IAMS. 

Dept. of Zoology, 
University of Illinois, 
Urbana, Illinois. 

We note with great pleasure the appearance of a new periodical, The 
Biological J ournal, published by the Biological Society of the University of 
St. Andrews. The address of the editor is The Biological .Journal, 67 Arden 
St., Edinburgh, 9. Mr. Robert Bustard is one of the assistant editors and 
has contributed an article on Agamid Lizards in the first number, published 
in the spring, 1960. 

The new number of the Zoological Record dealing witl1 Reptilia 
(Vol. 94, Sect. 16D, 1957) and compiled by J. C. Battersby and W. E. 
Swinton is now available from the Zoological Society of London (price 
7 /6d.). 
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