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NOTES ON THE EGGS, I.!\CUBATJON AND YOUNG OF SOME 

AFRICAN REPTILES 

By 

CHARLES E. SHA w 

Zoological Society of San Diego, San Diego, California 

Bl lULENGERINA ANNUl.ATA S'J'ORMSI 

On August 4, 1960, the San Diego Zoo received two adult female water 
wbras (Boulengerina annulata stormsi) collected by C. J. P. Idruides in Lake 
T ,rnganyika at Mupulungu, Northern Rhodesia. On August 9, 1960, one 
of these specimens laid 22 eggs, one of which was much smaller than the 
remainder of the clutch, and, because of its assumed infertility, was dis­
carded. The most striking feature of this clutch of eggs. in contrast to the 
1uany hundreds of snake eggs that have been laid and successfully incubated 
at the reptile house of the San Djcgo Zoo, was their coloration. U nlike the 
whitish snake eggs we had previously seen, the Boulengerina eggs were 
decidedly yellowish in color. T his coloration became noticeably less bright 
yellow three days after laying and the eggs gradually faded to the more 
1,1~ual whjtish coloration during incubation. 

The eggs were numbered with Indian Ink and weighed and measured. 
l II the tabulation below the first figure represents the length of the egg, 
tl1 r· ~ccond figure the width of the egg, and the third the weight of the egg; 
il1 m11ghout this note all measurements are given .in millimetres and weighu 
in grarns. 

1. 63.1 X 30.9 37. l 
2. 53.3 X 34.7 36.7 
3. 54.6 X 33.4. 36.3 
4. 59.5 X 32.2 34.3 
5. 51.9 X 34-.1 35.2 
6. 60.0 X 32.2 39.2 
7. 59.8 X 32.7 38.3 
8. 52.7 X 32.6 33.6 
9. 52.5 X 32.5 32.0 

lO. 55.0 X 32.5 34.9 
l i. 57.4 X 32.l 35.1 
j 2. 52.3 X 34.2 35.l 
13. 54·.2 X 34.6 35.4 
14-. 58. l X 32.6 35.4 
15. G3.9 X 32.2 38.3 
l G. 59.5 X 32.4 35.7 
17. 57.7 X 32.6 ' 36.0 
18. 55.8 X 33.fl 34.8 
19. 59. 1 X 31.2 34.1 
20. 57.0 X 3l.8 35. l 
2L. 5~.9 X 32.7 34.5 
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The average dimensions and weight of the eggs were : Length, 56.82; 
width, 32.76; weight, 35.59. 

T he eggs were incubated in crocks 6 inches in diameter by 3 inches in 
depth. A damp paper towel, folded double to make a square, was placed 
on the bottom of the crock and over this a dry paper towel folded in the 
same manner was placed. T he eggs were then placed on the dry paper 
towel and a cover glass put on top of the crock to prevent excessive evapo­
ration of moisture during incubation. The clutch of 21 eggs was incubated 
in four crocks. T he crocks containing the eggs were placed in one of the 
hea ted corridors of the reptile house where the lllLnimum air temperature is 
80° F. throughout the year and the maxLmurn air temperature frequently 
reaches 95° F. 

During incubation need for the addition of moisture to the crocks was 
~ignaled by the appeai;ance in the egg shells of conspict:ou.- dents or longi­
tudinal depressions. During the incubation period and varying with the 
tightness of fi t of the cover glass on top of the crock, one crock required 
tl ie addition of 5 cc 6f water, two crocks had 15 cc of water added and 
one crock 35 cc of water. 

On Augusl 25, 1960, egg no. 4 was spoiled and found to be inferti le. 
On September 16, 1960, egg no. 16 was a lso spoiled but found to contain 
:, small dead embryo. 

On October 7, the 60th day of incubation, tlie surviving eggs were 
agam weighed and measured : 

1. 64.4 X 32.0 38.1 
2. 52.4 X 35.7 36.7 
3. 56.3 X 32.8 33.6 
5. 52.8 X 34.3 34.1 
6. 6 1.4 X 33.1 30.0 
7. 60.8 X 33.5 31.7 
8. 53.6 X 32.7 28.3 
9. 51.8 X 32.7 27.8 

10. 53.4 X 33.4 28. l 
11. 57.8 X 33.5 34.6 
12. 53.9 X 34.7 34.1 
13. 53.8 X 35.0 33.5 
14. 59.5 X 33.2 34.6 
15. 64.1 X 34. l 35.4 
17. 58.6 X 33.3 35.4. 
18. 54.3 X 34.9 33.5 
19. 60.4 X 3 l.5 31.6 
20. 56.6 X 33.0 32.7 
21. 55.8 X 32.4 31.0 

T he average measurements and weight of the remaining eggs at this 
ti111e were : Length, 56.93 ; width, 33.46 ; weight, 32.88. 

During these first 60 days of incubation the eggs had increased 0.69 
per cent :in length, 1.98 per cent in width, but had lost 7.77 per cent in 
weight. 

On October 25, 1960, eggs no. 6, 7. and 10 had, on the inside of the 
shell, what appeared lo he ~cra tches made by an egg tooth. With the idea 
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that these young snakes were perhaps not strong enough to slit the egg shell 
by themselves, the eggs were opened with scissors. All 3 eggs contained dead 
but almost fu ll-term embryos with penial anlage protruding. On this date 
also, eggs no. 8 and 9 were slit with scissors and found to contain living 
young which were not removed from the egg. 

The first normal hatching occtuTed on October 25, after 78 days incu­
bation, when egg no. 17 was found slit and with the young snake's head 
protruding at 8 p.m. Not including eggs no. 8 and 9, t he frequency of 
hatching was: October 25 (l); October 26 (3); October 27 (4); October 28 
(3) ; October 29 (2); October 31 ( 1). 

Seven of the Boulengerfoa hatchlings, including nos. 8 and 9 which 
had their egg shells slit with scissors, died within the first 16 days subsequent 
to hatching. All of the young snakes shed within 12 to 14 days after 
hatching. 

The measurements, weights and sex of the young, exclusive of no. 8, 
are given below. The first figure represents the length overall, the second 
figure tail length, and the third weight : 

1. 421 82 18.7 <j? 

2. 412 88 18.9 0 
3. 387 75 15.5 <j? 

5. 378 77 16.7 0 
9. 350 68 14.0 'l? 

l l. 402 81 19.2 0 
12. 374 77 16.4 0 
13. 430 82 20.3 <j? 

14. 353 71 19.0 <;? 

15. 309 64 16.0 0 
17. 327 65 13.0 0 
18. 422 82 20.2 <;? 

19. 387 74 17.4 <;? 

20. 341 69 19.8 t 
21. 335 68 14.5 <;? 

T he average measurements and weight of the young were : M ales, 
overall length, 363.6; tail length, 7+.43 ; weight, I 7. l 4. Females, overall 
le 11glh, 385.6 ; tail length, 75.25; weight, 17.45. 

Of the nine surviving young, most refused to feed despite offerings of 
n10SlJU ito 11sh (Gamb 11sia affinis) as well as very small live mice that had 
been rnbbed in anchovy viscera to impart a fish odor. The evident non­
ff'cder~ commenced dying, in an emaciated condition, on December 9, 1960, 
rontii1uing until J anuary 18, 1961, when the sixth and last specimen died. 
T he three remaining water cobras settled down to a steady diet of small 
,nice rubbed iu anchovy, a procedure that was continued until April 26, 
1961, wlie11 t l1e fi rst micP, without benefit o( added fish odor, were offered. 
I 11tcrcsti11gly enough the small cobras eagerly seized and ate the mice and 
l,avc continued to do so 11p t.o this time. At tbis writing, almost two years 
.iftcr their h a tching, then· arc two ~urviving snakes, the third specimen 
l,,wing hecn accidcnmlly kille<l 011 J uly 31, 19G l. Both survivors h ave grown 
nt , i rnthcr ast.oni. hing rare a 11d a re now npproxim:nely 3 fee t in length. 
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DASYPELTI S SCABRA 

An exceptionally large specimen of the egg-eating snake (Dasypcltis 
scabra) measuring approximately 1018 millimetres in total length was re­
ceived a t the Zoo on September 22, 1961. T his snake ,vas collected I mile 
south of Simons Town, Cape Province, South Africa, while attempting to 
secure the contents of a goose egg. The egg shell proved too thick for the 
snake to complete the normal process of deg-Jutition for which this genus 
is so highly specialized. 

On December I, 1961, the Dasypeltis laid 10 white eggs. The eggs 
were nu111bcred with Indian Ink and weighed and measured as follows : 

l. 42.3 X 20.2 11.1 
2. 40.8 X 19.7 9.9 
3. 36.1 X 20.4 9.0 
4. 38.4 X [9.6 9.0 
5. 42.2 X 18.5 9.4 
6. 37.6 X 20.2 9.G 
7. 38.3. X [9.8 9.0 
8. 36.3 X 19.6 9.2 
9. 37.8 X 19.4 9 . l • 

10. 39.1 X 19.5 9.4 

The average dimensions and weight of the eggs were : Length, 38.39 ; 
width, 19.69; weight, 9.47. 

These eggs were incubated in exactly the same manner and under the 
same conditions as described above under Bou.lengcrina. During incubation, 
60 cc of water were added to the crock in which the eggs were incubated 
as the need for additional moisture was indica ted by the appearance of 
dents or depressions in the pliant egg shells. 

On J anuary 29, I 962, after 60 days incuhation, egg no. 3 was sl:t and 
a head protruded from it. At this time the remainder of the unhatehed 
c·ggs were again weighed and measured to detennine any increase or loss 
in dimensions or weight during incubat:on. 

1. 41.4 X 1.9.3 9.4 
2. 40.5 X 19.9 'J. 7 
4. 37.8 X 19.4 7.9 
5. 42.3 X 18.6 9.1 
6. 37.3 X 20.2 8.5 
7. 37.2 X 19.5 8.3 
8. 36.1 X 19.4 8.3 
9. 37.3 X 20.1 8.5 

10. 38.9 X 19.5 9.1 

At this time the average measurements and weight of the ni11c remain­
ing unhatched eggs were: Length, 36.95 : width, 19.53; weight, 8.75. In 
length the eggs had increased an average of 5.09 per cent ; in w:dth there 
was an average decrease of .40 per cent ; in weight there was an average 
decrease of 8.09 per cent. Both of the latter decreases were most likely 
due to Lh<' imminence of hatching o( the eggs since there is generally a very 
noticcabl.t' loss of moisture from the egg and consccp,cnt shrinkage just 
prior to hatching. i 
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T he frequency of hatching of these eggs was: January 29 (1); J anuary 
30 (2) ; J anuary 31 (6); February 1 (1) within a range of 60 to 63 days 
incubation. 

The measurements, weights and sex of the young Dasypeltis are given 
below. The first ligw·c represents the length overall, the second figure tail 
length, and the third weight : 

252 29 5.9 'i' 
249 28 5.8 'i' 
253 37 6.1 ;{ 

24-7 39 6.0 5 
266 30 5.6 'i' 
235 18 5.4 '? 
253 27 5.9 'i' 
232 29 5.2 5 
248 36 5.3 c 
248 36 5.5 c 

The average measurements and weight of the young were : 
Males, overall length, 245.6; tail length, 35.4; weight, 5.62. Females, overall 
length, 251.0; tail length, 28.5* ; weight, 5. 72. 

As of October, 1962, a ll of the young Dasypeltis are still alive and 
thriving on a weekly force-feeding of egg yolk with an eye dropper. 

MALACOCHERSUS T Ofu~JERJ 

Ei<thteen African soft-shelled tortoises were received from H erman 
Ruhe i n June 7, 1959. Presumably, these specimenls were collected in the 
vic inity of M r. Ruhe's anjmaJ compound at M t. M eru, near Arusha, 
Tanganyika. 

O n Jw1e 26, 1959, a single, immaculate white, hard-shelled egg was 
found in the outdoor enclosure containing the tortoises. T he length, width 
and weight of this egg were : 

45.1 X 29.5 24.1 

T lic egg was incubated in a cold-cream jar measuring 3¼ inches in 
wi<lLh by 3 inches in height. This had been filled nearly to tl{e top with 
s,t11d to which 10 cc of water had been added. No further moisture was 
a<ldc<l during incubation. A cover glass was placed over the jar to prevent 
excessive evaporation of moisture and the jar was placed in one of the 
heated corridors of the reptile house where the a ir temperature ranges from 
00° F. to 95° F . 

On October 16 1959, a fter 112 days of incubation, a hatchling 
:1ppcared at the ~urf~ce of the sand . T he measurements and weight of the 
young tortoise ,,,ere as follows : 

Cam pace length 
Carapace width 
Ca rapace t.bickncss 
W1;ighl 

40.4 
40.5 
19.0 
15.5 

"' N,,L lnclud inR 1hc fe male specimen with a clcrormrd tail only 18 mm in Jeugth. 
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At three years of age on October 16, 
the following measurements and weight : 

Carapace length 
Carapace width 
Carapace thickness 
Weight 

19G2, the young tortoise had 

l07.5 
79.6 
41 .2 

176.4 

During this three year period the young- tortoise had increased its 
caiapace length by 163 per cent and its weight by 1038 per cent. 

On November 13, 1961, two more eggs were found in the soft-shelled 
t<Jr toise enclosure. The length, width, and weights of these eggs were : 

l. 
2. 

47.5 
45.7 

28.4 
28.8 

22.6 
22.3 

These eggs were incubated in a crock 3 i11cl1es i11 height by 6 inches 
in diameter to which fine sand had been added lo a depth of 2 inches. 
15 cc of water had been thoroughly mixed with the sand before the eggs 
were placed in it for incubation. A cover glass was placed over the crock, 
located in one of the heated corridors of the reptile house, and no further 
moisture was added during incubation. 

Egg no. l spoiled during incubation and its fertility was not 
determined. 

On May 17, 1962, after 185 days of incubation, egg no. 2 hatched. 
The young tortoise had the following measurcmenLs and weight : 

Carapace length 37.2 
Carapace width 41.5 
Carapace thickness 19.4 
Weight 15.3 

AnoLher Malacochersus egg was found on April 8, J 962. I t had the 
following measurements and weight: 

43.1 30.1 23.1 

This egg was also incubated in a 6 by 3 inch crock to which 2 inches 
of screened sand containing 20 cc of water had been added. 

On October 7, 1962, the young tortoise was observed in the act of 
hatching after 183 days of incubation. It had the fo llowing measurements 
and weight: 

Carapace length 
Carapace width 
Carapace thickness 
Weight 

38.7 
39.4 
20.3 
16.4 

T he rather widely diff~r ing incub<1;tion periods of 112, 183, an~ _185 
days are undoubtedly reflect1ons of vary1~g seasonal temperature co~~ttlons 
under wl1ich the three sets of eggs were mcubated. Although the rnm1m um 
temperature of the reptile house corridors is artificially controlled at 80° F., 
t-lH:: period from J une to October is one_ of higher ou t~ide temperatures l'l:nd 
resultant higher average temperatures 111s1de the reptile house than durrng 
Ilic n.:111ni11d<..:r of the year. 
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VARANUS £XANTHEM,\TICUS ALll!CULAlUS 

Two Rock Monitors (Varanus e. albigularis) from Mozambique were 
received at the Zoo on August 12, 1961. 

On October 1, 1961, nine eggs were found in the heated house in the 
monitor enclosur-.:, a large, oval outdoor area. Eight of these eggs were in 
good condition and one was broken, most likely by the teeth of another 
monitor in the sarne enclosure. This broken egg was discarded. On October 
5, four and possibly five monitor egg shells were found in feces while the 
monitor house was being cleaned. On October 8, four more monitor egg 
shells were found in k cal matter in the monitor house. Tims, a t least 17 
and possibly 18 eggs were laid by the female. 

The eggs were nun1bered with Indian Ink and weighed and measured. 
In the tabu lation below, the first figure represents the length of the egg, 
che second, the width of the egg, and tlic third, the weight of the egg : 

1. 65.9 X 33.7 40.2 
2. 65.8 X 33.8 41.0 
3. 68.8 X 33.7 42.2 
4. 64.5 X 34.8 4 J. 7 
5. 65.0 X 35_4 43.5 
6. 67.7 X 32.8 40.3 
7. 68.5 X 33.8 42.6 
8. 63.2 X 33.2 39.0 

The average dimension, and weigh t of tlic eggs were: Length, 66.17; 
width, 33.9; weight, 41.3. 

The eggs were incubated in two crocks 6 inches in diameter by 3 inches 
in depth. Two inches of screened sand to which 40 cc of water had been 
ndded and thoroughly mi..'<ed were placed in each crock. The eggs were 
buried sufficiently deep to just cover them with sand. T he crocks were then 
placed in one of the heated corridors of the reptile house where the mini­
mum temperature is 80° F. throughout the year a11d the maximum tem-
11erature frequently reaches 95° F. 

During incubation the eggs were occasionally examined by gently 
., rushing away the overlying sand witl1 a fi ne brush . Nc:cd for additional 
1110isture was signalcd by the arpearance of conspicuous dents or longi-
111clinal depressions in the egg shells. Duriug the incubation period one 
crock received a n additional 140 cc of v.-·ater and the other crock 110 cc 
of water. 

Egg no. 7 spoiled at an unrecorded date pr;or to February l, 1962, 
and its fcrtilitv was not determined. 

On February 1, 1962. the 124th day of incubation, the eggs were again 
wciglted and measured : 

I. 
2. 
3. 
4. 
5. 
fi . 
fl. 

65.1 X 37.4 
65.3 X 37.5 
6H.4 x % .8 
64-.3 X 35.2 
GIJ·.5 x 37.7 
67. l x 35.9 
62.7 X 36.5 

6? 

47.4 
47.4 
48.4 
42. l 
4-8.3 
45.9 
43.7 
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The average measurements and weight of the remaining eggs at this 
rime were: Length, 65.34; width, 36.7; weigh t, 46.17. During the first 124 
days of incubation the eggs had lost . 76 per cent in leugtli while there was 
an increase of 8.25 per cent in width and 11. 78 per cent in weight. 

The monitor eggs were not again measured or weighed prior to hatch­
ing, which commenced on March 20, the 170Lh day of incubation. The 
frequency of hatching was : March 20 (1); March 24 (2); Mardi 25 (2); 
March 26 ( I). 

Egg no. 3 failed to hatch but was found Lo contain a nearly full-term 
embryo with deformities that also appeared in two of the hatchljngs. In 
the dead embryo, the upper jaw was skewed to the right and the egg tooth 
was situated well to the r ight of the mid-line of the rostrum. The lower 
jaw was appreciably longer than the upper and the right orbit was Jess 
than one-half the diameter of the left orbit. 

The measurements and weights of the six young monitors that success­
fully comple ted incubation are given below. The first figure is the length 
overall, the second figure, tail length, and the third fi1,'llre, weight. 

1. 213 101 27.9 
2. 217 105 28.6 
4. 200 100 23.6 
5. 207 100 27.2 
6. 201 102 28.3 
8. 204 99 27.6 

The average measurements and weight of the young were : Length 
overall, 207 ; tail length, J0l.2 ; weight 27.2. 

The young monitors from eggs no. 1 and 6 both hatched with the same 
deformities that were found in the dead embryo from egg no. 3. In both 
the living monitors the upper jaw was noticeably twisteu to the right as 
well as being foreshortened to the extent that the lower jaw was about 3 
111illimetres longer than the upper. In both young also, the right orbit was 
approximately one-haH the size of the left. TI1e n :duced orbit~ appeared 
Lo possess functional eyes. The first of these deformed young died on May 18 
and the second on August 7. 

The remaining young have done quite well on a diet tha t indicates 
they have a decided preference for bits of fisl1 and crustaceans such as 
shr imp, as opposed to ground meat or young mice. Occasional insects such 
as moths, beetles, cutworms and crickets arc a lso relished. 
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CAPTIVE SNAKES IN GHANA 

By 
J. B. HARPER 

1. BLACK-NECKED OR SPI'ITING C o &RA (Naja nigricollis) 

The snakes were kept during 1959-60, never more than four being in 
captivity at a time. They ranged from juveniles of some 350 mm. to adults 
of 1800 mm. All the specimens were bl ue black on the dorsal surface 
(adults) and dark or light grey (young). They all possessed irregular salmon 
pink markings on the ventral surfaces ranging from the throat to just short 
of the anal plate where the colour changed gradually to blueblack. 

This species was very easy to keep as all the specimens would readily 
take the common toad found in the compounds of most Ghanaian dwellings. 
The adult snakes would take three or four toads weekly, the juvenile speci­
mens normally only one. T he specimens observed would not accept wild 
or laboratory mice. As a rough guide to the size of toad taken, it was noticed 
that the snakes were able to swallow quite easily toads that were about 
twice as wide at the hindquarters. (in a squatting position) as was the width 
of the snake's head. 

N. nigricollis is a cannibal. Different generations were kept together 
v,ithoul loss but on one occasion a juvenile specimen temporarily housed 
with a young specimen of PsammofJhis elegans (the Beauty Snake) swal­
lowed the latter during the single hour in which its own housing was l.,eing 
cleaned. The young cobra was not able to digest the larger snake, however, 
and in regurgitating it some boms later, expired. 

After this, the snakes were housed separately, the adult specimens being 
a llotted aboul 6-8 cubic feet of space eacl1, the juveniles 3-4 cubic feet. Each 
snake was provided with water which was changed h"ice weekly. T he size 
or water container was sufficient to allow the specimens to immerse them­
~dves either totally or partially. The juvenile specimens would spend whole 
days inunersed with only the head resting on the rim of die container. Due 
to their regular eating habits the mature snakes would slough every 4-5 
weeks, the juvenile specimens much less frequently. 

Sand was used for a floor covering for the juvenile and one of the 
acJulL specimens. The largest snake had a closely meshed floor covering 
whose only advantage was in providing ventilation, as the mesh was too 
fi ne to admit tbe passage of the faeces or sloughed skins. All the boxes had 
glass fronts for safe viewing and the sides or lids possessed }" wire netting 
covered with mosquito netting to provide ventilatio,~ and restrict the passage 
or expectorated venom. T he mosquito netting was placed on the inside to 
prevent the juveniles frmn climbing between the two 1ayers. All the boxes 
~1 nd containers had to be isolated from the ground and marauding ants by 
~landing a ll s11pports in tins o f paraffin or diesel oil. 

Jt is essential that the glass-fronted side used for view1ng should not 
even h avr the sligh test gap as tltc writer learned by personal experience. 
Whilst photographing a 11 adult specimen through the glass front, it became 
t•xcitcd and spat accurately at the writer's face. The venom landed on 
:1, joint betw<'en two gla~s panels and some drops spln.ttr red through into 
the ph0Logro,pher'5 I CL r·yc. T h1.; scnsaLic,n w·<1s, J suppose, simLlar to splash-
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ing the eyeball with an astringent after-shave lotion. The eye was immedi­
ately bathed in clean water and although vision was not entirely lost it was 
very blurred for some hoLlrs afterwards and for several days strong sunlight 
was very painful. T he eye showed all the external appearances of conjunc­
tivitis. 

It was observed that the snakes would spit more readily in the vivaria 
than in the open. For purposes of photography it was found possible to 
carry one at arm's length on a T-shapcd stick. The snake did not spit if 
manual handling was avoided. On these occasions, as on a ll deaning opera­
tions, spectacles were worn and proved adequate protection although com­
pletely enclosing goggles, if obta inable, would have been preferred. 

N. nigricol/.is is not very photogenic. as unlike the Egyptian cobra, 
N. haje, or the Black and White Cobra, N. m e/anolmica, it seldom ~preads 
its hood and nearly always tries to slither away. ln this it resembles Pseudo­
haje nigra, the Tree Cobra, also practically hoodless. 

Tt was found necessary at monthly intervals a t least to remove faeces 
and sloughed skins from the vivaria and to remove the coagulated venom 
from the internal surfaces of the glass. This last operation wa~ perfon11ed 
wcar:ng gloves as venom newly sprayed on to the glass could wash off into 
an open cut on the hand with unpleasant results. To perform the cleaning 
out operations the snake had to be bagged and removed from its box. T his 
was done by first pinning its head gently but firmly to the Hoor with a 
T -stick, with the other hand enclosed by a bag, and sei7ing the make by 
the neck. The T-stick was then abandoned and the snake's anterior portion 
supported by the hand thus freed. Whilst still holding the snake's he.1.d in 
the bagged hand the bag was drawn over tbc snake's body and tail, the 
1,cck of the bag tied and the snake's head, now in the bag, released. 

This last method was suggested by reading the biogr.iphy of C . J. P. 
Ion ides. 

It is realised of course that specially designed vivaria are preferable 
to avoid a ll unnecessary handling of the i·eptiles. llad the writer's stay in 
Ghana been longer the additional expense wouid have been worthwhile 
but under the circumstances the housing proved qu ite adec1uate. 

A totally unexpected aspect of N. nigricollis's behaviour was the ability 
to climb with almost arboreal agili ty displayed by an adult specimen which 
escaped and for an hour evaded recapture in the rafters of an open walled 
structure. T he snake could quite easily have escapt d into the open grass­
land but souglit the rafters of its own accord. 

l . \Vr:s T AFRICAN" B EAUT Y SNAKES (Psammophis sp.) 

T he snakes kept were a ll native to the area containing the Volta River 
Dam site which is thick forest with small cultivated clearings. The colourn­
tion of the genus Psa7:1mo-phis is p~haps th_e rnost beautiful o f_ all Afric_an 
~11akcs, P. l'legans having dorsal stripes ru nnmg from nose to tail of reddish 
brown and dark t,rrecn edged with black . The eye .is sometimes ringed iu 
blu•'· The v~ntral su rface is yellow, spotted "rith bh 11' from the ,liin for 
:1bouL 011c fifth the IJod y length, the remaining vcntrnl s11rfacc being crcarn 
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tinted with brown or grey. T he whole dorsal and ventral surfaces are quite 
glossy. P. sibilans has more muted colouration with double-edged patterns 
on the dorsal sl.llface of the head. A variety exists witi)out any longitudinal 
stripes but possessing the same base colouring of olive bro.wn. 

Psammophis are active sl')akes and require considerable vivar,ium space, 
30 cubic feet (of a chicken cabin) being considered sufficient for 2-3 five 
foot specimens. P. sibilans when full grown is thicker in the body than a 
man's thumb and can be contained by f chicken netting. P. elegans is a 
slimmer snake and could only be safely retained by mosquito proof netting. 
A dry sandy floor was provided with sufficient water for drinking purposes. 

P. elegans appeared to be o.f more ner\'.Qlls di$position than P. sibilans 
and did not feed as readily, al though all sf!ecies woi.J]d take frogs, toads, 
lizards and laboratory moce. A fo4r foqt_ specimen of P. sibilans swallowed 
two 12" specimens 01 Atractaspis, the burrowing viper, but was bitten by 
a third two days later with fatal results for the Psammophis. I t was found 
possible to keep Psammophis with other genera of equal size with the excep­
tion of cobras and file snakes (M ehelya sp.) which are cannibals. 

Like most other back fanged snakes Psammophis are not aggressive 
a nd it has been the writer's experience that they will never try to bite even 
when excited. However one was seen attempting to bite a person handling 
it roughly, under the mistaken impression that it was dangero;us. 
3. T HE W EST AFRICAN N IGH T ADDER (Causus rhombeatus) 

A dozen specimens were kept, varying in size fron~ juveniles of 4 ins. 
to adult specimens of 21 ins. Although named the Night Adder, all the 
specimens were taken in daylight and appeared to be active in the heat of 
the day. C. rhombeatus is probably the most numerous poisonous snake in 
Ghana and as it feeds readily on the ubiquitous c01mnon toad it can easily 
be kept in vivaria. 

In appearance C. rhombeatus is comparatively slender for a viper 
(about the thickness of a little finger), has no distinct neck and does not 
possess the typical vipcrine head. In colouration the specimens varied £tom 
khaki to a dark brown base -on the dorsal surface. T hey all possessed twenty 
to thirty black chevrons on this base colour and were all coloured cream 
ventrally. C. rhombeatus gives the impression to the observer of being 
several sizes too small for its skin. Even when su:rieited by a meal or swollen 
in an<•ry arritation it still gives this appearance of possessing a loose skin, 
11niqu~ in s~akes in their prin1e but sometimes observed in underfed pythons. 

C. rhombeatus is an active snake and can travel quite rapidly for a 
viper, at a speed estimated by the writer at 3- ft./ sec. or mor_e than 2 m.p.h. 
When a<Titated it inflates its whole body length and, deflaung, repeats the 
process ; ith a loud angry hissing. It is quick to strike when held in a gloved 
ha nd and retains its bite for some while, unlike other vipers which normally 
stl'ikc and withdraw immediately. While all the adult specimens fed readily 
011 one toad per week .it was not fo und possible to keep the juvenile speci-
1ncns for lon"' observation as sufficiently small toads were not readily avail­
nblc and thc~c were released. T he adults would not take geckos or skinks 
due possibly to the superior speed of the5c bttcr and showed no interest in 
lnbo-ra tory mice. . . . . 

Spccimc~1s_ were krpt J'? r periods o~ several week? wJ.~~ specimens of 
colubr1nc, bo1g1.nc and v1pcn 111.: snake~ 1vitlio11 t guarrrll ing. I hey were kept 
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fow- to a cage of 2 cubic feet capacity containing a sanded noor and a jam 
jar of fresh water in which individuals would immerse for long periods, 
even af~er a heav_y meal. The sn~kes appeared t? slough at monthly inter­
val~, tlus ~-egulan ty ~rob~bly bemg due to their regular feeding. It was 
n?t~ced :,,v-1th _other v1pe_nne snakes tl~at tho~e. not _feeding (in panicular 
Bztis nasicorms,_ always d~ ~ult to fe~d in c~pltvlty) did not slough, although 
one_ large speCJmen of Bztis gabomca which fed regularly djd not shed 
durmg a four month per iod of observation. In general, it was noticed that 
vipers such as Causus, Echis and AtractasfJis sp. sloughed much more fre­
quently than the la rger more sluggish Bitis group, suggesting some relation­
ship belween skin she'dding and the bjgher metabolic rate of the smaller 
more active vipers. It was observed that with regard to vipers in general, 
the regularity of skin shedding appears to be an indication of the snakes' 
ability to do well in captivity. 
- 8 Azalea Road , Blackburn, L anes. 

A SPECULATION ON IlIE PALLID TADPOLES OF 

XENOPUS LAEVJS 

By 
R. M AXWELL SAVAGE 

Xi:nojms laevi.s is remarkable for a number of things, among them its 
very high reproductive potentia l. Bies ( I 906) recorded 15,000 eggs from 
one female in a year. O ther observers have not found so many, but there is 
no doubt that upwards of J0.000 is a common figuxe. T his is a high rate 
for any anuran, most of which seem to breed at 2 years old. 1 l1avc had 
a pair tl1at bred for the fi rst t ime when only ten months olu, from the egg. 
T his pair la id fewer eggs at one laying than tl1e parent frogs, and laid 
less frequently, but if even a few animals in their natural habitats breed as 
early as this, there is one more term in the geometrical progression of un­
checked increase, so that the rate of unchecked increase would be pro­
digious. I a111 not aware of any other anuran thal breeds wl1c11 a year old, 
and not many exceed X . laevis in the number of eggs. 

On the usual assumption lhat, given a stationary level of population, 
all but two of the progeny die before maturity, there must be an enormous 
ucat.h rate somewhere in the life-cycle. Very little field work has been done 
on this animal, so that we do not know where these losses occur. Batches of 
tadpoles, whether from a natural spawning or from spawning induced by 
the injection of hormones, always contain a substantial proportion of "ab­
normal" tadpoles. These arc pallid animals, and are conspicuous among 
the crowd of normal specimens, not only because of their pallor, but because 
towards the end of their lives, they swim ~luggishly. They all die before 
metamorphosis, although some may reach a considerable size. 

J now turn to another species, Bombi11a l 1ariegotn, the littlr discoglossid 
toad fou11d in France, Switzerland and other Westem Europc11n munlrics. 
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T his toad, although not completely aquatic as X. laevi.s is, spends the 
summer almost always in the water, or basking in the hot sun just out of 
the water. I t lays its eggs, much as X. laevis does, a iew at a time, attU;ched 
to weed (Savage, 1932) at intervals d4ring the summer. Like X . laevis each 
female lays repeatedly in a season. In several ways, therefore, B. variegata 
has breeding habits rather like those of X . laevis. But it only lays 80-100 
eggs in a season. A pair I raised from the egg bred .at t\.Yo years old ( 1935), 
and Bannikov ( 1950), working in Russia on the closely allied species, Bom­
bina. bombina, concluded from a size-frequency analysis that the animals 
first breed at two years old. If Bombina can manage with only 80 eggs, 
why does Xenopus need 10,000? T his is all the more remarkable when it 
is considered that B. variegata lives often in very temporary water. In the 
summer of 1961, I found two breed.ng places in different places in Switzer­
land, each of which consisted of the wheel-ruts of building contractors' 
vehicles in soft excavated material, dumped on waste ground. T hese places 
bad adults and a dense population of thriving tadpoles, all i.:n a few gallons 
of water. It all seems very _risky, but on the average it cannot be, witl1 
that low ra te of unchecked mcrease. 

Scaphiopu.s is the spade-foot toad of North America. Bragg (1961) points 
out that these toads breed only in temporary water. No flooding, no breed­
ing. Bragg, confu-ming O rton (1954) and extending her work, has shown 
that the tadpoles of S. bombifrons are dimorphic. O ne type is cannibalistic, 
the other is not. T he cannibalistic type is modified in structure and habits 
for this life- its job is to eat its fellow non-cannibalistic tadpoles, a lthough 
it can eat other food as well. Now, in nearly all cases, cannibalism is a 
hopelessly inefficient way of life, because it. involves inserting another 
link in the food-chain . It can be assumed that seven times the number of 
animals can live directly on some food supply as can live indirectly by eat­
ing an animal that eats the food. There must always be some special reason 
for cannjbalism. X . laevis adults eat their own tadpoles. T his is not an 
aquarium artefact-Dr. Elkan tells me that frogs killed at the African ponds 
contain their own tadpoles. Although B. uariegata can eat under water, it 
does not cat its own tadpoles. In captivity, the best way of rearing the 
tadpoles is to leave them with the adults. In a terr;:tquarium out of doors, 
the excreta of the adults fertilises the algae on which the tadpoles feed and 
just as in the field , adults and tadpoles flourish together. I cannot ;ssert 
that a toad never eats a tadpole-all that I can say is that there is no 
noticeable diminution of the numbers of tadpoles during the weeks of devel­
opment. Moreover, with only 80 eggs in a year, and a breeding age of two, 
Ilic rate of unchecked increase is about that of song-birds, which breed at 
one year old, and actually protect their young. It is impossible that Bombina 
should make ·a habit of cannibalism. 

Cannibalism works when the animals that are eaten function as col­
lectors of food that the cannibals would not otherwise get . There must be a 
large amount of this food. Consider, with Bragg, Scaphiopus. The water is 
temporary. Soon it will all be gone, and it is urgent that the supply should 
lw liarvesled quickly. T he sacrificed tadpoles are so many extra mouths, 
,·a ting it up for the benefit of the species, but not for themselves. 

Now T come back to X eno(Jus. T he tadpoles feed exclusively on plank­
trn1. Thi.; food is far loo small lo act .L, foou for the adults. With a suffici-
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ently high rate of reproduction, and a surplus of tadpoles, these completely 
aquatic frogs, unable to leave their ponds to forage, as Bo·mbinas sometimes 
do, could efficiently use cannibalism as a means of collecting food from the 
pond. Xenopus ponds sometimes dry up, and the animals aestivate. When 
the rain comes, there must be a delay while their prey (aquatic larvae of 
insects and so on) are developing. T he plankton, however, can build up in 
a few days. X . laevis, I suggest, becomes a farmer, using its own tadpoles as 
stock to graze the plankton, and in due course eats the tadpoles. Hence the 
advantage, and the reason, for 10,000 eggs. Lethal genes, no doubt the cause 
of. the pallid tadpoles, are well enough known in various animals, b ut norm­
ally natural selection would act against individuals that carried such genes. 
This pressure would be much less if most of the tadpoles were in any case 
destined to be eaten by the parents, and if indeed, the pallid tadpoles are 
ea,ier to see and to catch, natural selection might even favour their 
production. 

All this is highly speculative, and therefore fair game for a field worker 
in Africa to demolish by another explanation. 
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THE MARBLED GECKO (PHrLLODACTYLUS PORPHrREUS), IN 

CAPTTVITY, WITH SPECIAL REFERENCE TO EGG INCUBATION 

By 

R OBERT BUSTARD 

The Marbled Gecko (Phyllodactylus jJorphyreus), a native of South 
Africa, is a small, retiring creature which is able to change its colour from 
a pale putty shade t_o dark brown in a few minutes. Most specim_ens ar~ 
marbled or mottled m shades of brown. Adults measure 8-9 ems. m tot.al 
len«th. The range a nd habitat are given by Rose (1950) as follows: 
"'\l\l~stern Cape Province and Little Namaqualand into Sout.h-~1est Africa. 
It is very plentiful near Capetown and may often b~ found m secluded 
corners of gardens, in crevices or bark or under logs 111 woods and under 
stones on the mountain slopes:' 

Tile form of the feet in gcckocs is most ~ignificant, :incl, indeed. is the 
n1ain bas.is for cla~~ilicalion. Lt a lso uictaLcs the habits of the ~pecic~, tho~c 
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without adhesive lamellae being of necessity ground dwellers. In P. por­
phyreus the tips of the toes are dilated and flattened, therefore this gecko 
is a good climber. Captive specimens have no trouble in climbing a vertica l 
sheet of glass or resting upside down on the roof of the vivarium. Owing to 
their agility it is important to take precautions to prevent escapes. 

I became interested in this gecko in the autumn of 1955 and my 
method was to establish a community as I had done previously, very 
successfu lly with H emidactylus brooki (Bustard 195 7). Unfortunately 
P. porphyreus proved a shy, secretive creature which seldom appeared in 
the daytime or when the light in the vivarium was on. This was in complete 
contrast to H. brooki which was active under bright light especially during 
the early morning or late evening (Bustard 1957). I kept about fifteen 
P. jJorphyreus in a vivarium 20" x 20" x 20", the temperature being main­
tained at about 75-80°F for at least 10 hours daily and falling to about 
50-55°F at night. All my heating was done by pear] light bulbs and has 
been outlined in a recent article (Bustard 1958). The geckoes were fed on 
0ies and bluebottles. T he furn ishings of the vivarium consisted of a layer 
(1") of sand covered by dry moss and pieces of bark were placed round 
the sides with a hoJlow log in one corner. The inmates spent their time 
under the moss or bark. Under these conditions the geckoes thrived. 

I t was hoped to obtain some data on the incubation t ime and the 
necessary conditions; some knowledge on technique having been gleaned 
from past experiments. For instance work on H. brooki (Bustard 1957) 
had shown that if the eggs were not removed they were liable to be eaten. 
P. porphyreus laid their eggs in no apparent order and most were found 
lying under the moss beside the geckoes. Each female laid two eggs at a 
time. The average size of the eggs is 9 x 6½ mms. (Rose 1950). The clutches 
were removed and placed in an incubator for safety. The incubator 
consisted of a small box about 6'' x 4" x 2" deep with a layer of sand covered 
by dry moss. T his was lef t in the vivarium and was, therefore, subject to 
the temperature variation described above. Each clutch of eggs was placed 
in a depression in the moss and a small number tag was laid beside it so 
that the various clutches would not be confused, and the accurate incuba­
tion period of each be readily known. I was fortunate to have eight clutches 
of eggs to work on so that a good sample of the incubation period could be 
obtained. The incubation periods which, of course, will vary with the tem­
perature within certain limits, are tabJe.d below. Vivarium and incubator 
were searched daily, so the following data are correct. 

CLUTC H DATE Li\JO DATE HATCHED INCUBATION PERIOD (DAYS) 

No. I. 28/10/55. O pened 14/ 3/ 56. Infertile. 
No. 2. 12/ 11/55. 24/ 2/56. 104. 

26/ 2/56. 106. 
No. 3. 13/ 11 / 55. 24/ 2/ 56. 103. 

27 /2/56. 106. 
No. 4.} 14/ 3/ 56. 5 hatched. 119. 
No. 5. IG/ 1.l / 55. 20/3/56. l hatched. 124. 
No. 6. 
No. 7. 23/ 3/56. hatched. 127. 

(rema ining egg infertile) 
No. 8. 20/ 11/ 55. 30/ 3/56. 2 hatchect. 120. 
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The table indicates that there is a variation of some three weeks in the 
hatching time. All the eggs were placed in the same incubator and were 
therefore subjected to identical conditions. TL is interestir1g to note that eggs 
fro:11 the same clutch usually hatch within a few days of each other, if not 
on the same day. T he two eggs of clutch I and those of clutch 2 hatched 
with two and three days between. Eight eggs were laid on 16th November, 
1955, and five of these hatched on the same day- 20th March, 1956, 119 
days later. lloth the eggs of clutch 8 also hatched on the same day. The 
extremes were 103 and 127 days with an average incubation period of 115 
days. 

The young on batching measured, on average, 2.3 ems. total length. 
The tail was long accounting for more than half of the total lengtl1, and 
the body was slin:. T he young differed from the adult.!. in having a cl~ar­
acteristic red-orange coloured tail. Those that were observed at birth 
sloughed within half-an-hour. They were placed in a special vivarium by 
themselves where they grew rapidly on Drosop}!ila. 

Conditions of incubation. P. porphyrcus, uke many geckocs, lays eggs 
with hard calcareous shells. I n this they differ from many reptiles which lay 
c•Ygs with parchment-like shells, which arc difficult to hatch owing to the 
;;portance of regulating the humidity. H umidity does not appear to be so 
important in the case of eggs which have calcareous shells. However. some 
humidity may be necessary for the incubation of P. porpltyrcus eggs. I have 
found that an occasional sprinkling about once a fortnight was sufficient. 
The moss ab ·orbs and retains some moisture for a considerable time. The 
water requirements of gecko eggs will vary according to the habits of the 
adults and the site cho en for egg-laying. In certain species, no sprinkling 
may be required and many eggs might well hatch without this attention. 

Summary. Phyllodactylu.s porphyreus is a small secretive gecko which 
lives well in the vivariwn. E ight clutches each of two egg, were under 
observation, of which 13 hatched. The average incubation period was 115 
days. T h~ young sloughed within half an hour of hatching. T hey lrnd co~­
spicuous red-orange tails which accounted for rather more than half of their 
total length of approximately 2.3 ems. T l1cy were successfully reared on 
Drosophila. 
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NOTES ON THE BREEDING BEHAVIOUR OF 

RA.VA TEMPORARIA 

Dy 

R. s. OLDHAM 

Whilst conducting experiment~ on homing behaviour in R a11a tem­
poraria in Sheffield, Yorkshire, the following observations were made. 

On March 7th, 1957, there were five clumps of spawn in six inches 
of water at the south end of a breeding pool. I3reeding frogs were moving 
about in the vicinity of these clumps. T he spawn was moved to a new 
position two yards away at the same end of the pool. On March 8th the 
frogs were gathered around the spawn at the new position. T here were 
then two new spawn clumps in adu ition to the five and there was a new 
clump at the old position. All the spawn was moved to yet another position 
two yards fu r ther on. On March 9th all the frogs and three new spawn 
clumps were in this new position. 

A second pool was situated 35 yards from the above pool. In this case 
spawning and related activity, including croaking, was occurring at a de_pth 
of from one to two feet. T here were some 15 spawn clumps at the site. 
On M arch 9th five of these were moved to shallower water (10 inches) 
and on M arch .I0th there were frogs in both positions and three new spawn 
clumps, one at the old site and two at the new. T welve clumps, six from 
each site, were then moved to ilie northern end of the pool which was 
approximately 6"-8" in depth and, in contrast to the other sites, abundantly 
supplied with aquatic vegetation. On March 11th there was spawning 
activity and two new spawn clumps at this new site. At the other two site5 
tl1ere was neither activity nor spawn. On March 12th, although there was 
one new spawn clump, general breeding activity had ceased. In the second 
pool from Mar. 9th to 15th, 67 frogs were caught at the deep spawninE 
site. From March 10th to 15th 42 frogs were caught a t the shallow site. 

These experiments on the translocation of spawn masses suggest that 
frogs respond to the presence of spawn. Savage (1961: page 169) mentions 
a captive female which clambered on top of one of the previously laid 
clumps and laid her eggs there, even though this spot was a very small 
fraction of the availahle space. He states that this behaviour is often 
found in ponds. 11razer (personal communication) suggests tl1at this ooay 
k 1v1' some connection with the heat conserving properties or spawn. Yca r 
l,y year fidelity on the part of a breeding population to a partielilnr site· 
in ~• pool has been reported by several authors (e.g., Savage 1935 ; Smith 
195·~). 

On the ~ubjcct of spawnin~ depth, Frazer ( 1953h) report~ thac toad, 
wcn· caught down to 20 fee t in Lake Windcr111cre, :i11d tl1 ·re is good 
evidence that they were ~paw11in,; at least down to 10 Cc-et and mayhr even 
10 LS feet. There is no mrntion of whether there wa, :iny ,ingin~ beneath 
II ,c water. u;ulseher ( I 953) clc~cribcs obscrva tions takl'n over ;1 period or 
IQ yc;:irs, clurin~ 17 of which :, ,pawning- 1 ommunity of l?n11n trmpr,m,·ia 
wa, ~ .. rn at the s,1111c sitr in 1hr ~atnr r ond c-<ich yr.1r <·.:-crpt the 1:i~t yr:i , , 
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1952. During this year heavy rain raised the level of the water and at the 
normal ·ite the depth was nearly 2 feet. The frogs moved to a different 
site and spawned at the normal depth of about 1 foot. In the frog and 
toad ~reeding records. compiled by Frazer ( 1953a ; 1953c; 1955; 1956), 
spawmng depths are given for Rana temporaria and the average for 112 
record, is 11 inches. The greatest depths recorded were 66, '1·3 and 36 
inches, and the smallest half an inch. Unfortunatelv there are no comments 
relating to the type of spawning activity at th~e deep ,pawnlllg sites. 
Wrigr:t a1_1d Wright (1933) note that since a frog's mouth is closed during 
croaking 1t can croak under water and several authon have reported that 
this doc., occur (llles 1905, Holmes 1927, Smith 195+. Storm 1960). Under­
water breeding activity is of particular interest in con11ection with orienta­
tion mechanisms. Jt seems unlikely that distant orie11ta tioll on lancl could 
be accomplished by means of stimuli emana ting from , l submerqed com­
mUJ1ity, since the intensity of the sound is so very much reduced. 
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DICEPHALISM IN THE ADDER (VIPERA BERUS) 
By l(Ar CuRRV-LlNOAHL 

With reference to the recent no::c by J. W. Steward ( 1961) on a case 
of dicephalism in the Adder (Vipera berus) it may be of interest to record 
Lhat such anomalies in this species arc known from Sweden in at last four 
cases. They have a ll been published but only in Swedish literature so it is 
no way astonishing that Steward has not been able to find these r~ord . 

Adders in similar condition as described by Steward have been reported, 
capt:1red and preserved in Sweden in the following instances : J. J uvenilc 
specunen caught near Gi::iteborg on 1st September, 1896; died in captivity 
on 25th September, 1896 (published 1907 in Fauna och F'lora 2: 125-128). 
2. J uvenile specimen caught in the province Dohuslan (north of Gi::iteborg) 
on 5th September, 1941; died in captivity on 16th October, 1941 (Nybelin 
1942). 3. Juvenile ~pecimen caught in the province of Varmland in the 
autumn of 19+8; died in captivity on 24th November, 1948 {Naturhistori­
ska Riksmuseum, Stockholm). 4. A female ki lled in Skane, the southern­
most province of Sweden, in the latter half of August, 1950, gave post­
mortem birth to seven or eight young, of which tb1·ee were captured. One 
of these had t'.vo separate heads. This abnormal specimen measured 13 cm 
a?d was about 5 ~m ~horter than the normal young in the same litter. It 
died shortly after its bJrth. (Lagerlund and H anstri:im 1951.) 

In all these cases the ::ibnormal adders have been just or recently born 
young, which aller the capture lived only a short time. The lack of records 
of cider specimen seems to indicate that even in nature double-headed 
adders do not live for a 1011g period. All the four double-headed adders 
found in Sweden have had their hc•ads fully developed in the same way as 
described for the English pecimen. X-ray photographs of two of the 
Swedish specimens show in both ea es that the forking of the vertebral 
column is between the 7th and 8th vertebrae behind the head, which is 
exactly what Steward estimated on his living specimen. T hus it seems that 
the pattern of anomaly in double-headed adders is very similar. 

I had opportunity to observe one (No. 2) of the four two-headed 
Swedish adders a live. Both heads apparently operated quite normally in 
this specimen in the same way as was the case with the two-headed 
Lampropcltif getulus, mentioned by Steward. l observed this individual in 
the zoo of San Diego, California. in 1956. Jts behaviour and react.ions have 
been described by Shaw (1956, 1959). This double-headed K ing-snake 
reached an age of 6½ years. During his life he grew from 12 to 31½ inches. 

In the German literature there are, as far as I know, two records of 
double-headed adders, both captured alive, one on 2nd October and the 
other at the end of October (Domer 1873, Borgert 1896). 
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NILE CROCODILES ATTACKING SMALL DOATS 

Dy 

BRYAN R. D uRRAOE 

T he a,~ticles of J ackson (1962, Copeia, pp. 2o+-206), and Richardson 
and Livingston ( I 962, Ccpeia, pp. 203-20 ~) regard in~ Nile crocodiles 
(Crocodyltts niloticus) attacking small boats warrants further discussion. 
T hese authors slate that Nile crocodiles occasionally attack outboard rnotor­
boal~ because the noise of the motor irritates them. ::\fr. J ackson approaches 
the u-uth when he says that the attacks were possibly territorial in motiva­
tion. The attitude of the attacki11g crocodiles as described in the afore-
1nc11tioned articles, plus earlier observations, indicates that the a llacks were 
territorial in answer to the noise of t.he outboard motor, which closely 
resembles the vocalised challenge of the bull crocodile to comb..it. 

Rose (1950, T he R eptiles and Amphibians of South Africa, 378 pp.; 
p. 355) describes the territorial challenge of the Nile crorodile as resembling 
a ·'sharp bark". Schmidt (1 919, llull. Am. Mus. Nat. Hist., vol. 39, ar tic. 
Il . pp. 385-624; p. 429) describes it as resembling th<' bellow of a hippo­
potamus (Hippopotamus amphibius), which is a series of short, sharp, gut­
tw-al grunts, sounding very similar to an outboard motor. 

The territorial challenge of the America11 alli,1ptor (Alligator mississi­
piensis) is well-known. A bull of this species will answC'r the "challenge" of 
the roar of jct engines, the "knok-knok" of an air compressor, the ham­
mering of a pneumatic drill, the thumping of a jack hammer, or anytlling 
else approaching, " ... the sound of B flat l\\'O octaves below middle G 
(57 vibrations per second) .. . " (Oliver, 1955, The XaturaL History of North 
American Amphibians and R eptiles, 359 pp.; p. 213). Yet no one has said 
a .p11cumatic drill "irritates" alligators. lf an enclomrc is entered while 
captive alligators are answering such artificial challenge!', they often advance 
in an aggressive manner. 

Barrett (1950, Reptiles of Australia, 168 pp.; p. 11), discussing the 
n:arinc crocodile (C rocodylus porosus) which h35 a call sunilar to that of 
the Nile variety, states it will come to combat if the challenge is duplicated. 
Barrell notes that sharp, guttural noises bring the best results. 

My father, Mr. R. J. Burrage, who was Station MaJta~er fo1- Briti,h 
Overseas Airways Corporation at Bathurst, Gambia, We,t l\frica, ha~ noted 
(pers. communjc,) that Nile crocodiles in the River Gambia used to behave 
in an aggressive manner towards any small (under 16 feet long witl1 a low 
freeboard) motorboat, inboard or outboard, but especially the latter. Thc~c­
hoat~ were used to service the flying boats and to ferry pa~sene;crs to and 
from the aircraft to shore. The crocodiles wo•tltl answer as alligators do 
an airplanc wnrming up. Many other BO:\ C officials bavc noted thi,~ 
lwhaviour of the Nile crocodile throughout BO.'\C ~t .. ltiom in Africa. 

J t ,n:ms that as an alligator mistake, th<' noi,c- of \ ,.trio1Vi 1Ticlll-ll1,1d1· 

1lcvic,·, for i ls 1crrit.orial rliallr .nrw, S<J, too, dews Liw Nd,· rrorodil,·. In tlw 
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case of the articles in question, the noise of an outboard motor obviously 
approximates the challenge of th e Nile crocodile, so that certain crocodiles 
forthwith attack the offending object as an aggressive rival encroaching 
upon their territory. Furthermore, a small motorboat, with a low free­
board, probably resembles a rival bull to the attacking crocodile. 

The writer is indebted to Mr. C harles E. Shaw, Curator of Reptiles, 
San Diega Zoo, for critically reading the manuscript and offering helpful 
suggestions. 

Zoological Society of San Diego, San Diego, California. 

NOTES ON THE DlST.lU BUTlON AND ECOLOGY OF REPTILES 

AND AMPJIJBIANS IN THE EREWASH VALLEY AREA OF 

NOT T JNGITA~SHIRE AND DERBYSHIRE 

By 

A. WOOLLACOTT 

T his article ~ummariscs observations made over the last twenty-five 
years. T he are3 (sec references) is roughly ten miles in length and from 
two lo fou r miles in widLh. The alluvial deposit of the valley is of con­
siderable thicknes~ and covers wide areas on eit11er side of the River 
Erewash, beyond which is a medium stiff clay due to the grey-coloured 
shales. Reference to a map will show the numerous stretches of water. 

Species noted : 
Common F rog (Rann temporario lf'mj)oraria). 13y far the commonest species. 
Found i11 practic,illy all moist situations. A nuisance i11 garden fishponds at 
breeding time. (Awrage date of occm rencc of spawn: end of third week in 
March.) 
Common T oad (Bufo buf o bufo). Not in such munbers as Common Frog, 
but equally widely distributed. Found in places too dr>• for frog. (Average 
date of occurrence of spawn : end of second week in April.) 
Smooth Newt (Triturus vulgaris vulgaris). Far commoner than Warty Newt. 
Most ponds have a large breeding population each Spring. (Average date 
of occurrence of ~pawn : last week of March.) 
Warty Newt (Triturus cri.stntus cristatus). Much less frequent than above. 
During last ten years has disappeared from many of its former haunts; has 
not appeared in any new ones. 
Palmate Newt (Triturus hclveticus). Occurred in one pond eighteen years 
ago. Not been seen since. 
Ringed Snake (_Vatrix 11atru helvf'tica). Widespread and common. Pa rtial 
to di~used colliery tips, disused railway banks, banks of brooks and streams. 
Never goes far from cover. 
Slow-worm (A11.t!1ti.i fragilir). Undiscovered till M<.1y, 1959. One locality only. 
1\ddrr ( Vi/111rr1 (11•rus bl'f11l). 0 ors not occur. 
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Summary. Some possible explanations of population changes may be ~iven. 
In the account of the Common Frog, shifts of popula tion were men­

tioned, and it seems worthwhile to enlarge upon this a little. For many 
>·ears there were few changes in the area whjch might have affected these 
creatures. Of rc.-cent years, however, many changes have taken place, both 
large and small scale, some of the ellects of which I am still working out. 

T he first of these changes in environment consists, in fact, o[ the 
re1t1oval of a large part of it. New housing estates, in particular, have 
recently taken the place of large tract, of open field and woodland in the 
district, and where ponds occurred in these areas, they have been filled in. 
An immediate problem thus presents itself-where arc the~e creatures to 
breed ? I do not think great hardship is felt during the remainder of the 
year, as frogs and toads in particular are quite at home in a garden. It 
must mean, however, that they have a very much more dillicult task to 
find and reach some stretch of water in whic'.1 lo spawn. l have an idea, 
also, that the length of time spent in the water by nc\vts a.fter spawning 
has finished, has tended to become extended b>' this very fact (i.e., fewer 
places in which to live when out of water). 

In addition to the growth of housing c:,tates, large stretches of the 
C romford and Pinxton Canals have become more or Jess completely drained 
owing to disuse, the Jqck gates in many instances having rotted away. This 
leaves only a narrow piece of water i11 the centre, wl1ich is often flowing 
fairly quickly, and therefore not the spot for a respectable amphibian. 

A third fac tor in the area is the presence of open-cast coal mining. 
I .arge areas arc being mined in this way, and all the ,,egctation is, of course, 
completely removed or buried. T he workings la~L for several years (the most 
recent, and nearest, is scheduled to be under way for ten years or so). 
1t is true that large areas of water collect in these workings but arc not 
very attractive, one would imagine, to amphibians. At least, I have never 
fou 11d any in any of these stretches of water. \ here a stream flows through 
an outcrop working, it is often given a concrete bed alter the land is 
rt'lurned to its former contours-not the ideal environment for wild life. 

Recent years, too, have seen the arrival and establishment of a ttested 
herds of cattle on the farms round about. T he local vegetation suppor ts 
dairy cattle, and the result on many farms has been the draining and filling 
itt of many ponds which had supported a varied cross-section of aquatic 
a11d other life. T he ponds have been replaced b>' concrete drinking troughs, 
with piped clean water controlled by cisterns, admirable for the cattle but 
110L io for the amphibia. 

The effects of all these changes? As 1 mentioned earlier. it is a problem 
011 which I am still working, but some changes are already noticeable. 

lu two or three local ponds which I have under ohservation, one of 
tlH:m a garden pool, several striking facts have been observed. T he garden 
pool, for instance, has a complement of goldfish, who each year were 
joined by the Common Frog at spawning-time. A pond roughly half a mile 
:1way over the fie lds has been filled i.n, and was formerly tenanted by 
S111ooth Newts. These newts, or presumably these newts, have now moved 
into the garden pool mentioned above. T he result is thal the frogs enter 
,111cl spawn first, and arc closely followed by th<' newts. There is very lilllc 
11at11ral food for thcrn, ~o they subsist on the eggs of tlw fiog. T he eggs 
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themselves are neatly extracted from the jelly, leaving a mass of jelly 
from which, to all intent, and purposes, the tadpoles have emerged in the 
course of nature. The eggs of the newt are laid in due course, but the 
emerging tadpoles arc eaten both by the newts themselves and the goldfish. 

Smooth newt~ kept in an aquarium will spend a considerable time 
in searching out their own eggs and eating them, and it has occurred to 
me to wonder whether this egg-eating has been an ecological factor in the 
disappearance of the Warty Newt from many of its former haunts. Are 
the eggs of the Warty Newt larger, easier to find, and more worth finding? 
Arc Smooth Newts being compelled to share waters with their warty 
brethren owi11g to shortage of suitable ponds, a nd are .food supplies suffer­
ing in consequence, leading to more widespread egg-eating? And if, as I 
have occasion to suppo,e, newts are staying longer in the water after 
spawning, does this mean that larger numbers of eggs and young tadpoles 
would be eaten by the parents? 

All in all, some very intriguing problems are posed, and some interest­
u1g- work awaits those who, like myself, would like to know more of what 
is happening in our ponds and st.reams and Lheir environs. 

T he area dealt with is covered by Ordnance Survey (National Grid) 
Sheets SK 45 and SK 44. 

- Brooklands, Crosshill, Codnor, D erbyshire. 

ON THE POSSl llll.ITY O F AN AUTU MNAL MATING IN THE 

TORTOIS E. (TESTUDO GRA ECA /BERA) 

By 

R. J. CLARK 

Whilst engaged upon a survey of the reptiles and amphibians of the 
Greek Island of Spetsai I chanced to pay a visit to the nearby Island of 
Poros. (Both islands arc situated in the Saronic Gulf and very close to the 
Pcloponnese mainland.) 

I was walking, more for plea~ure than for the sake of finding speci­
mens, in a heavily wooded valley not far from the harbour when my 
attention was drawn to a cur ious noise which sounded not unlike cows 
munching meadow pasture. Proceeding carefully in the direction of the 
sound I came upon two tortoises-T estudo g. ibera - in the act of court­
ship. The sound, made by the male, had carried a good 25 or 30 yards 
on a day of very lillle wind. Upon my approaching the male ceased to give 
vent to this noise, but otherwise ap peared undeterred by my presence, and 
it was possible to sil down at a d1Stance of no greater than five yards and 
observe the procedure. 

T he male was mounted, in the usual position for copulation, on the 
back of the female's carapace; his forelimbs 11early halfway along. There 
was a considerable <li~parity in ~izc, the male having an estimated length, 
ovc-r the curve of the carapace, of 200-225 mm., the female being perhaps 
ll\:'"1rcr 300 rnm. T he c,_1 r.ip:1cr of the lancr w:-15 less convex i11 app<:M,tncc 
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th,.m in the male. Both co-partners remained more or less motionless, the 
female emitting a low wheezing sound with each inhalation. At the end 
of this time the female dislodged the male from his position by moving 
slowly away. and finally disappeared into some thick herbage in a ~mall 
gully. T he male remained for three or four minutes and then too ambled 
away, but not before he had peered around to see, presumably, if he could 
locale the whereabouts of the female; not, however, with any great 
determination. 

No copulation was seen to have laken place. The rea~on may be two­
fol<l : (i) that 1 had only witnessed the final scene in chc sexual act. From 
the description given by Ditmars in •·Reptile.; of the World'' this would 
seem to be very possible. (The passage quoted below is of the behaviour in 
'/'. gigantea from the /\ ldabra Isla11ds in the Indian Ocean): 

"During the time of love-making the male behaves in a curious 
fashion. He stalks round the female in a circle, frequently ,topping in 
a position facin~ the side of her shell. I Lere he raises as high a:; his 
stubby limbs will permit and batters his shell agaimt her, repeating 
the operation a dozen times or more. . . .• , 

(ii) that the tortoises were disturbed by my presence. The latter e.xplanation 
docs not seem very plau~ible as neither gave any evidence of alann. It is 
:d~o probable, as yet a third allcrnalivc, that copulation did 11ot occur at 
all. though I would not care to be too dogmatic about this. 

A further point of interest arise, in the pre5cnc" of another much 
sr11aller male tortoise- estimated size perhaps 150 mm.- a bare two or 
tl1rec yards from the pair. T hroughout the time that it was observed, i.e., 
•omc ten minutes, it remained motionless with its head halfway out of its 
shell. Had rivalry occurred between the two male,, or wa-' the presence of 
th<· second male purely coincidental? l mig-ht add. that in all a total of 
five tortoises were seen in a small area within less than tltrcc-quarlcrs of 
:111 hour. 

T he possibility of an Autumn mating is not v.,.ithout i11terrst. Litera­
ture on the subject is scant, and there is the chance that thi~ observation 
111ay be of value in our understandi11g the behaviour and ~cxual cycle of 
the European Cryptodira. 

It should be realised that the :\ utumn in Southern Creerc is akin lo 
a preliminary Spring but separated from the real Spring hy the ~hort and 
son1elimes vicious Winter. The rains a t the encl of Seplcmbcr- marking 
the end of Summer-and the consequent sharp drop in temperature from 
the 30°C to the low 20°C is a terrific incentive to tll<' reptiles towards 
greater activity after their somewhat torpid, reticent cxi~tt'11ce during high 
Summer. 
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OBSERVATIONS ON THE MATING OF T HE COMMON TOAD 

(BUFO BUFO) 

By 

JOHN RF.ED, F .R.Z.S. (SCOT.) 

The following observations were made with the assistance of school 
children a t a small lake about two miles East North East of Llanfihangel­
y-creuddyn, Cardiganshire (Ordnance Survey SN / 694767), between the 
6th and 12th April, 1962. 

T oads were seen all round rhe ('dge of this lake a t a depth of between 
six and twelve inches. Between 45 and 50 loads were counted. The 
females were greatly outnumbered by the males; only four females were 
seen a11d each of these was in amplexus with a male. When I removed one 
such pair from the lake and tried lo separate them the male issued a 
series of loud cries. After considerable difficulty 1 separated the pair and 
replaced them; Lhey resumed am plexus immediately. 

T hose males which had no mates were swimming vigorously around 
apparentJy searching for them. On two occasions males were observed 
attempting to separate a pair already in embrace, but both these maJes 
were unsuccessful. One male tried to pair wilh another male, but after 
climbing the other's l,ack soon moved off. Another male mounted a stick 
that was put into the water, and adhered to it very tightly even after the 
stick had been removed from the water. Another attempted to mount a 
child's hand when it was placed in the lake. T hese examples showed clearly 
that the male toad will readily seize anything resembling a female toad in 
size at this particular time of the yearly cycle. 

No toad spawn was found, yet the spawn of the Common Frog (Rana 
temporarin) was plentiful and was concentrated at two particular regions 
of the lake. Despite diligent searching only one female frog was found. 
This was standing upright in the water with its abdomen r ipped open, the 
oviducts hanging out. 1t was still alive and had to be killed. High on tl1e 
banks of the lake were found dismembered oviducts of frogs, some still 
fresh ly blood-stained, others with spawn attached. T here are large numbers 
of crows and magpies in this area and we concluded that they were 
attacking the frogs. and finding the oviducts and spawn objectionable, dis­
carded them. Regurgitated pclleb containing frog bones were found near 
the Jake, showing clearly that owls, which prey on frogs, had also visited 
this site. 

I am grateful to Miss H. Sanders for t)1ping this article. 

- Shccrwater Collnt)' Secondary School, Woking, Suney. 
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TOADS CONTINUING TO MIGRATE FOR SPAWNING 

TO A NOW VANISHED POND 

Ily 

NoRA F . .McM1L1 .AN 

The purpose of this note is to draw attention to a11 int~rc·stin~ piece ? I 
uchaviour on the par t of common toads. Jt concerns their per.,1stcnce in 

returning to the site of a now non-existent pond. 
The pond in question w~ts a water-filled marl-pit, probably about two 

hundred years old, and about a third of an acre in area. 1t was situated 
nearly in the centre of an ''island" site of some 20-30 acres, in Hromborough, 
Cheshire. Formerly well farmed , by 1940 the land was cJcrelict and no doubt 
ripe for development. On all four sides suburban roads su rround the area, 
and when I first knew it in 1933 there were only o:::casional groups of 
houses along the roadsides. . . . 

To the N.W., beyond the boundmg road, hcs a large school with a 
field on either side. Beyond this is another field, and then rhe deep wooded 
gorge through which the Dibbin flows on its way to the River Mercy. T he 
distaucc from the spawning pond to the Dibbin is a quarter of a mile. 

Yearly, at a date ranging from early March lo mid-April, numbers of 
adult toads migrate from the direction of the Dibbin valley to this pond 
and Lhere spawn. I have noted this migration annually from 1937 until this 
Spring (1962), and have local information coverin~ 111any previous years. 
T he migration is only from the direction of the Dibbin valley; in 2~ years' 
observation) 1 have not seen toads on the three other 10ads boundmg the 
area where Lhe pond .is, nor heard of their having been found by others .. 

Once the return journey was observed ; on a very wcl August day rn 
195 1 ITI}'Tiads of minute toads were seen crossing the road in the middle_of 
the afternoon towards the Dibbin valley whence the adults hau come earlier 
in the year. The spawning migration takes place al 11ight, and seems to be 
completed in one night or possibly two. 

--Development" of the island site for huilding purposes wru; rapid after 
the war, and by the end of 1957 the pond_ was oblitc.rnted a nd the who~e 
a rea built over. Yet still the toads contmuc to m1gratr towards their 
,·anished pond. in the year) 1958-1962 inclu~ive. l have ~1ot been ahle to 
ascertain whether any of the toads now reach the actu.;.il s_Jt<• of the' former 
poud. bu t they cross the road and travel towards the s1te JUSl as they l1avc 
douc for so many years. 

It seems lO me that fewer now migrate, but l have uo figures to 
support this idea. Pres~mably the migr~tion will only con~i11u~ for the life­
time of those toads which last spawned m the pond before 1Ls d1sappeara11ce. 
- City of Liverpool Museum. 

88 

BRITISH JOURNAL OF HERPETOLOGY 

A M ICROSPORIDJUM AFFECTING THE COMMON TOAD 

(BUFO BUFO L.) 

Hy 

E. ELKAN 

During investigations into the cause of death of male common toads, 
kept for the performance of pregnancy tests, it was found that, apart fr~m 
the usual variety of helminths, a great number of them were heavily 
infected with a parasite affecting the striated muscle. The toads, bought 
from a dealer in 1961 all came from the district of Waters End, Herne! 
Hempstead (H ertfordshire). Of the original number of 200, thirty are ali_ve 
now. All casualties were inspected and over half of them were found heaVIly 
infested with a parasite, forming innumerable white fusiform depots in every 
stria ted muscle. T he heart was never infected. T he diseased toads became 
extremely emaciated and died, after varying periods, from inanition. The 
fact that infected and uninfected toads could be taken from iden tical cages 
where they had lived, for many months, in the closest proximity, showed 
that the toads did not infect each other. Attempts to infect Bufo tadpoles 
were not successful. Artificial infection of healthy adult toads obtained 
from another district (Surrey) succeeded in every case. Detailed investig~tion 
showed the parasite to be a microsporidian. Sporonts produced a vanable 
number of sporoblasts, always greater than J6, often 40-100. The parasite 
was therefore considered to belong to the genus nistophora (Gurley, 1893). 
T he longest polar fil ament seen measured 220µ.. The filament could best 
be extruded by pressure, chemical measures being less successful. After 
artificial feeding with infected muscle the toads showed the first depots 
of parasites in the muscle a fter 18 days. The depots were not surrounded 
by a capsule and confluence of depots took place in old cases. Host reaction 
in the form of invasion by phagocytes was limited to old cases only, there 
being no visible cellular reaction in early infections. 

A complete description of the findings obtained will be published 
elsewhere. 

- Group IX Laboratories, Shrodells Hospital, Watford, Herls. 

THE MARSH FROG 1N ENGLAND 

By 

J. I. MENzu,:s 

It has been brought lo my notice that a statement in my paper 
(Menzies 1962) is an apparent contradiction, without reason, of a previ­
ously pubfuhed record (Knight, 19--1-8). The intention of my introduction 
(p. 46) was to list all previously published_ ref~rences to l~e distribution 
of this frog and compare them with the s1tual1on at the lime the work 
was beini; carried out. Obviously, the population is not static and, a t the 
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edges of the occupied territory, there is a great deal of change, a place 
with frogs one year may not have :my the next or ever a~ain. Another 
important point is that a frog so large as the marsh frog attracts a great 
deal of attention from hwnans and is often carried away from the marshes 
only to be liberated or escape elsewhere. Such new introductions rarely 
last more than a few years. T he great lake at Bcdgebury is such an example. 

Knight has now pointed out to me that his records ( 1948) of marsh 
frogs at Hythe and T enterden ·were correct. Ho\\C\'Cr, durin~ the recent 
work no frogs were found nearer than two to three mile, from either of 
the;e towns so the writer felt justified in omiuin~ them from thr map 
(Fig. l). 

c/ o T11E HERUERT '"-' mn.r.Y TRUST, 
P A!GNTON, DP.VO:-.. 
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REVIEWS 

REPTILES AND AMPHIHIANS OF EUROPE: hy WAL'rnk H ELL !\llt:H , 

English edition edited by Alfred Leutscher. lllandford Press Ltd., 
Lo11do11, 1962. 160 pp., 68 coloured illustrations. Price l6s. 

T lie original German edition (Die Lurchc und Kricchticrc Europas) 
by Or. Walter Hellmich was published by Carl Winter U niversit;i tsvcr lag, 
Heidelberg, in 1956, and was the first attempt by anyone to p rovide in one 
volume a reasonable description of the whole berpctofauna of Europe. As 
such it was by and large a very good effort and filled a long-felt want. It 
is therefore very pleasing to find that Alfred Leutscher ha'\ now produced 
this English transla tion, which cannot fail to hccomc a standard work of 
reference for many English-speaking herpetologists. 

The work describes in general terms the various species of Reptilia 
and Amphibia found in Europe, their di5trihution and habits, hut does 
not go into any great detail in respect of most of the subspccie, into which 
. omc .European species have been divided. It is therefore a book for the 
general herpetologist rather than the specialist. A few of the classifications 
arc out of date, and .it is possibly for this reason that the e<l itor has been 
careful to point out that for some purposes reference ~houl<l be made to 
the 1960 European check-tisL (Die Amphibien und Reptilicn Europas; 
Dritte Liste, by Mertens and Wermuth). T he lallr r work is the more 
authentic where discrepancies exist between the two. As an example, Jlell­
mich deals with Laccrta hispa11ica and L. bocaKei as Lwo s1.parate species, 
where th ey have subsequently been classified as both bclongi11g to the ~ame 
species, L. hispanica. 

The coloured illustrations by Irmgard Daxw:rngcr arc very good , not 
~o much for detailed accuracy (in fact. thr detail lwre and there is quit· 
odd) as for the excellent general impression they give of Ii\ c sprrimens 
or Liu; species portrayed. 

In general, the translatio11 is excellent, hut so111t· 1n 1s 1~1 kf'~ have < rcpt 
111. ,\ll}Onc ~urprised to cc Lhc Diec Snake 1111'11Lion1d 011 pa1, ,• '12 .,~ one 
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of the species which cats lizards, mice, grasshoppers and eggs may be 
relieved to learn that this observation was not included in this particular 
sentence in the or iginal. On Lhc same page, the paragraph on poisonous 
snakes makes confusing reading, due to a bad paraphrasing of the original, 
which rca.cls quite lucidly. M uch the same may be said of the subsequent 
tw·o paragraphs. There are a few spelling mistakes which also do not 
derive from the original, such as the names L acerta uipera and Emys 
orbularis on page 36, which arc correctly given in the German c~tion as 
L. uiuipara and E. orbicularis. Some minor errors in actual translauon can 
also be found by comparing the two editions. . . 

I have checked over this book very carefully because 1t 1s what all 
llritish herpetologists at least have been waiting for. I would_ like to s:e a 
second edition in due course, brought up to date and corrcctmg_ the mmor 
errors, and perhaps expanded somewhat to inclu_de r.norc detail of_ some 
of the subspecies hareiy mentioned. Doubtless this will come, but m the 
meantime J do not sec how any member of the BHS can afford to be 
without this editio11. I t is certainly excellent value at the price. 

J. w. STEWARD. 

AMPHJ/3/A},;s AND THEIR WAYS: by H . R UCKER SMYTH. T he Mac­
millan Company, New York, 1962. 292 pp. 
The author of this work would seem lo be quite a remarkable woman. 

While she would apparently prcfe1 to be regarded ru; an enthusiastic amateur 
herpetologist rather than as a "scientist", and generally_ debunks the pur~ly 
scientific approach to zoology, she has nevertheless written a book which 
few scientists would fail to find acceptable. 

For the experienced herp~tologist, the . book ha_s undoubtedly some 
shortcomings. It deals mostly w1lh the Amencan species, and references to 
amphibians of other countries arc m_ainly limitc? to some fo ur works _by 
other authorities. The fussy taxonomist cou ld pomt out that some classifi­
cations are out of date, and it is perhaps a pity that one of the examples 
chosen to explai11 Appendix III (~cientific Cl~s~cation and Com!'°o':l 
Names) was the Southern Rough-~kinne~ Ne\vl 1 an~ha gr~1mlosa twitty,, 
after this subspecies had been considered mvahd by Ru~mcr 111 1958. A few 
misspellings of scientific names liave_ also got past the proof _stage._ 

Nevertheless it would be churltsh to dwell on these pomts, smce as 
a popular work ' the book is reasonably comprehensive and the author's 
enthusiastic and cnlight<'ned approach to many problems of herpetology, 
together with the excellent tylc, provide_ s_timulating r~ ding. The b_road 
range of habitats which djffe~cnt amph1b1ans. occupy 1s well descnbed, 
as well as the habits and physical features wtuch enable the1?. to ~cc1;1py 
these habitats. T he chapter " How to _learn more ab<:ut amphil:11~ns gives 
some useful tip on collecting, keepmg and ~tudymg amphibians. The 
drawings and photographs are quite useful. 

For beginner.;, the book is highly to be recommended a1:d may w~ll 
become a standard work. The '·scientists", and anyone at all mterested m 
zoology, should enjoy reading it. . 

No price is indicated but the copy I ol,tat11ed cost +9 ~billings. 

.J. W. STBWAJW. 
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