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Abstract. The recent collection of more than 50 specimens and more than 140 eggs of Tornier's cat- 
snake, Crotaphopeltis tornieri, together with an examination of material already deposited in various 
museums provides new records outside the previously known geographical range. Variation in external 
and internal characters has been examined and the results have been analyzed. In regard to several 
characters, including the internal ones, the population of the East Usambara Mountains in Tanzania is 
significantly different from the population of the West Usambara Mountains, probably indicating an early 
vicariance event between the two areas. Due to the lack of data relating to internal characters, the affinities 
of the populations further south remain obscure, and no nomenclatural conclusions have so far been 
reached. The recently acquired specimens provide new information on the natural history of the species. 

Introduction 

Since 1970 teachers and students at the University of Copenhagen have been engaged in 

the study of the fauna and flora of the rain forest in East Africa, especially the Eastern 

Arc Mountains. 

Recently a new project on the montane forest fauna and its composition was initiated 

in this area by members of the Zoological Museum, University of Copenhagen. One of 

the purposes of the project is to analyze the fauna of various mountain blocks in the 

Eastern Arc and to judge the relationships between these zoogeographical elements on 

the basis of, among other things, DNA-analyses. Tornier's cat-snake (Crotaphopeltis 

tomieri), known only from the rain forest of various mountains in Tanzania and Malawi, 
seems to be an ideal taxon for such a study. 

The present contribution summarizes current knowledge about this snake species and 

deals mainly with traditional morphological attributes, although some details of internal 

anatomy are also included. Possible divergence of the populations of C. tornieri at the 

DNA level will be treated later. 
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Material and methods 

A total of 168 specimens C. tornieri from various localities have been examined. In 

addition 126 eggs have been measured and from these 30 full term embryos have been 

removed and their numerical scale characters determined, with the exception of the 

scale row reductions on the tail. The abbreviations used for the collections involved are 

as follows (Leviton et al., 1985): 

AMNH American Museum of Natural History, New York 
BMNH British Museum of Natural History, London 
CAS California Academy of Sciences, San Francisco 
FMNH Field Museum of Natural History, Chicago 
mcz Museum of Comparative Zoology, Harvard 
NMZB National Museum, Bulawayo 
ZMB Zoologisches Museum an der Humboldt Universitat zu Berlin, Berlin 
ZMH Zoologisches Institut und Museum, Universitdt Hamburg, Hamburg 
ZFMK Zoologisches Forschungsinstitut und Museum Alexander Koenig, Bonn 
ZMUC Zoological Museum, University of Copenhagen, Copenhagen 

The methods employed are outlined by Rasmussen (1989a, and earlier papers). 

Systematic account 

Crotaphopeltis tornieri (Werner, 1908) fig. 1. 

Leptodira rufescens. Werner, 1895: 193 [not Leptodira rufescens (Gmelin) now Crotaphopeltis hotamboeia 
(Laurenti)]. 
Leptodira tornieri Werner, 1908: 1876; holotype ZMH R00652, a sub-adult male from the Usambara 
Mountains, Tanzania. Sternfeld, 1910: 25; Boulenger, 1915: 628; Werner, 1924: 125. 
Leptodeira tornieri, Barbour and Amaral 1927: 26. 
Crotaphopeltis hotamboeia tornieri, Barbour and Loveridge, 1928: 126; Loveridge, 1933: 248; Loveridge, 1953: 
269; Mertens, 1955: 57; Loveridge, 1957: 271; Sweeney, 1961: 122; Welch, 1982: 148. 
Crotaphopeltis hotamboeia hotamboeia, (not Laurenti) Bogert, 1940: 62 (part). 
Crotaphopeltis tornieri, Broadley, 1968: 138; Rasmussen, 1979: 99; Rasmussen, 1981: 178; Rasmussen, 1982: 
Appendix 7; Rasmussen and Howell, 1982: 276; Hughes, 1983: 316; Rasmussen, 1985: 126; Broadley and 
Howell, 1991: 31. 1 . 
Crotaphopeltis hotamboeia, (not Laurenti) Rasmussen, 1981: 178. 

Diagnosis 

An East African rain forest species of Crotaphopeltis with the following character combi- 

nation : 17 or 19 scale rows at mid-body, dorsal scales keeled posteriorly, and with 

increasing size also anteriorly; 15-20+11 maxillary teeth; 39-56 (MM) and 35-54 (FF) 
subcaudals; hemipenis extending to subcaudal scute no. 7-11 and provided with a much 

enlarged spine laterally and a somewhat enlarged spine medially; dorsum pale gray to 

almost black with various tints of brown and blue; ventrum whitish or cream in 

juveniles, becoming a paler shade of the dorsal color in adults, the pigment extending 

progressively further forward as size increases; underside of tail always more or less 

densely pigmented. 
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Figure 1. Dorsal, ventral, and lateral views of the holotype (ZMH R00652) of Crotaphopeltis tornieri. Drawing: 
Robert Nielseri. 

Description 

Lepidosis. Rostral 1.5-2.2 times as broad as deep, usually in broad contact with inter- 

nasals ; frontal 1.0-1.7 times as long as broad (table 1); 1.0-1.5 times as long as its 
distance from end of snout, and 0.9-1.5 times as long as the suture between the parietals; 
one loreal (except MCZ 23301: 3/2), usually longer than deep, in two cases (MCZ 
23335 and ZMB 17583) contacting eye below preocular; preoculars 1-3 (table 1), in 
contact with or separated from the frontal (table 1); postoculars usually 2 (for variation 
see table 1); temporals usually 1+2 (for variation see table I); supralabials usually 8, 
third to fifth usually entering the orbit (for variation see table 1); infralabials usually 10, 
first five on each side usually in contact with an anterior chin-shield (for various 
combinations see table 1); chin-shields and enlarged median gulars in 2-5 pairs followed 

by 0-2 preventrals. 

Downloaded from Brill.com05/19/2023 07:36:32PM
via free access



398 

Table 1. Variation in frontal index and in number of preoculars, postoculars, supralabials (number in 
parentheses = supralabials in contact with eye), infralabials (number in parentheses = number of infralabials 
on each side in contact with an anterior chin-shield), temporals, and standard counts of dorsal scale row 
reductions. Numbers of labials and temporals on each side of the head have been scored separately. NC = no 
comparison. 

The dorsal plates of the head conform to the usual colubrid pattern, in three cases, 
however, there are aberrant configurations of the prefrontals. In two specimens (MCZ 
30260 and 30269) the prefrontals are more or less fused in the midline, and in one 

specimen (MCZ 23324) both prefrontals are divided longitudinally, forming altogether 
four prefrontals. 

In small specimens, keeling of the dorsal scales is absent, or confined to the scale rows 
nearest the vertebral line in the posterior region of the body. With increasing size 
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keeling becomes more pronounced and extends anteriorly almost to the head. Males 
tend to have more pronounced keeling of the scales than females. Dorsal scales with well 
defined single or double apical pits, the latter being mainly confined to the flanks. Scale 
row reduction formula (body) of the type is as follows: 

giving the standard count 17-17-15 shared by almost two thirds of the specimens (see 
table I for variations). Scale row reduction formula (tail) is as follows: 

8(1-6) - 6(4-18) - 4(18-36) - 2(40-53) MM (N=83) 
and 

8(1-6) - 6(4-15) - 4(14-35) - 2(30-50) FF (N=75) 

Ventrals smooth 146-177 in males (N=96), and 144-186 in females (N=94); anal 
entire (divided in one specimen - MCZ 23301); subcaudals paired, 39-56 in males 

(N=88), 33-54 in females (N=88), smooth. 
Dentition. Maxillary teeth 15-20+11 (a small rudimentary tooth is present behind the 

fangs in one specimen - MCZ 23316, and three enlarged fangs are present in another - 
ZMB 21491) (N=158); palatine teeth 9-14 (N=114). 

Dimensions. Total length of type (male) 37 cm. Largest male (ZMUC R63963) 63 cm; 
largest female (ZFMK 44863) 58 cm; smallest males and females (with umbilical scars) 
13 cm, i.e. the same size as full term embryos. 

Hemipenes. In everted condition the hemipenes are simple, subcylindrical and rela- 

tively stout organs. Sulcus simple. Basal part of penis covered with small and scattered 

spines; more distally the hemipenis bears large, stout spines, of which a lateral one is the 

largest and a medial one the next largest (fig. 2). Towards the tip the spines decrease in 
size and the very tip is covered with smooth calyces. 

In situ the organs extend to subcaudal scute no. 7-11 (mean = 8.3, N=21). ). 
Internal morphology. Tongue sheath extending to ventral scute no. 13-20 in males 

(N=27), 12-18 in females (N=38), giving the relative position 8.1-13.2 %VS in males 
and 7.0-11.2 %VS in females. 

Tip of heart extending to ventral scute no. 31-38 in males (N=34), 29-38 in females 

(N=46), giving the relative positions 19.6-24.0 %VS in males and 18.1-24.3 %VS in 
females. Traches extends to heart tip ± 1 VS. Left lung 1/2 VS long, or apparently 
absent in rare cases. 

Anterior end of liver situated at VS no. 38-48 in males (N=30) and 37-48 in females 

(N=46), giving the relative position 23.8-30.8 %VS in males and 22.7-29.2 %VS in 
females. Absolute distance heart tip to anterior end of liver (2)4-13 VS in males and 5-12 2 
VS in females. 

Apart from an apparently aberrant specimen (BMNH 1979.540) the right kidney is 

longer than the left; absolute length (right/left) (18)21-31 /(15)19-26 VS in males (N=24) 
and 19-28/14-25 VS in females (N=38), giving the relative lengths 
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Figure 2. Everted left hemipenis of Crotaphopeltis tomieri (ZMUC R63963) from sulcate and asulcate sides. 
Drawing: Robert Nielsen. 

(12.3)13.5-18.5/(10.3)11.7-15.6 %VS in males and 11.2-16.5/8.6-14.9 %VS in females. 

Anterior end of kidneys situated at VS no. 113-140/ 118-134 in males, 
116-151/122-156 in females, giving the relative position 76.4-81.8/79.7-84.2 %VS in 

males and 78.7-84.1/81.0-88.4 %VS in females. Posterior ends of kidneys situated at 

VS no. 133-165/136-166 in males and 138-178/139-179 in females, giving the relative 

position 91.1-97.0/93.2-97.6 %VS in males and 93.2-98.2/93.9-98.2 %VS in females. 

Anal glands extending to subcaudal scute no. 4-6 (mean 4.8, N=6 in males and to 5-6 

(mean 5.5, N=21 in females. When sexing the embryos the length of the anal gland was 

observed to be larger in terms of subcaudal scutes, i.e. 5-6 (mean 5.6, N=10) in males 
and 5-8 (mean 7.0, N=14 in females. 

Skull. In extracting the skulls from two specimens of C. tornieri it was realized that they 

possessed a three-pointed parasphenoid. X-ray investigation of the type reveals that this 

also has a three-pointed parasphenoid. Just making a median incision in the palate for 

inspection of the parasphenoid can give a false impression of the structure (Rasmussen, 

1986). Closer examination reveals that, although the proportions between the lateral 
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projections and the medial one may vary, these structures are never completely absent. 

Thus, the three pointed condition is considered the normal and probably invariable 

condition in C. tornieri. 

Coloration (in life). In life the color can be described as follows (Barbour & Loveridge, 
1928; Loveridge 1933; field labels BMNH; personal observations): 

Above: slate gray, plumbeous with iridescent hue (olive), plumbeous, brown-gray, 

blue-gray or iridescent blue-black. 

Below: in juveniles throat and ventrals white, cream, or greenish-white; caudals 

pigmented with grayish. With increasing size the borders of the ventrals become smoke- 

gray or plumbeous; in some specimens the pale color persists along the center of the 

ventrals almost to the anus, in others the gray pigment encroaches upon the white so as 

to obliterate it a short distance behind the head and the undersurface then becomes 

uniformly plumbeous, including the tail which is always more or less densely pigmented. 
This ontogenetic color change is very similar to that described in Dipsadobos shreaei by 
Rasmussen (1986). 

Lips are cream, pale yellow or reddish in juveniles, but like the belly the lips are 

overlaid by varying amounts of dusky pigment as the snake grows older. 

Eyes are invariably red or orange-red with vertical, black or blue-black pupils. 
No sexual differences have been observed in either living or preserved specimens. 
Coloration (in preservative). Dorsum pale plumbeous or brown to dark red-brown, gray- 

brown or almost black with a brownish hue. A plumbeous shade seems often to be 

correlated with the approach of sloughing. 
Underside whitish or cream in juveniles, but with increasing size it becomes a paler 

version of the dorsal color as described above for living specimens. 

Biology 

Crotaphopeltis tornieri has eyes of moderate size-greatest horizontal diameter of the eye 
0.6-0.9 (mean 0.7, N=141) times the length of the snout-and vertical pupils, thus 

indicating a nocturnal way of life like other Crotaphopeltis species. 
The preferred habitat of C. tornieri is rain forest or perhaps rather its edges, tracks and 

clearings (Barbour and Loveridge, 1928; Loveridge, 1933), 1953; BMNH field labels; 

personal observations. 

The species is generally found coiled beneath the bark of logs or the trunks of fallen 

trees (Loveridge, 1933) or under stones or in low dense vegetation along tracks in the 
forest (Rasmussen, pers. obs.) or even in old houses probably looking for adequate places 
for egg deposition (Rasmussen, pers. obs.). Loveridge (1953) found a specimen basking 
on the trunk of a fallen tree lying in a swamp fringed by the forest, and two others near 

the base of wild bananas in a forest-edge ravine. During the dry season (June July, 

1974), Rasmussen found specimens of C. tornieri in tunnels and holes formed by insects in 

fallen trees fringing the tea plantations in the forest at Monga, East Usambara Mts. By 
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chopping up the trunks with a panga the snakes were readily collected and did not 

attempt to bite, nor did they try to bite later when they were more active, supporting 
Loveridge's observations (Barbour and Loveridge, 1928; Loveridge, 1933) that this 
snake has a mild temper. According to the experience of the author, only a single 
juvenile specimen, found when quickly turning a stone near a stream at Monga (Septem- 
ber, 1992), ever tried to bite when grasped by hand. 

Crotaphopeltis tornieri preys mainly upon (predominantly terrestrial) anurans and sev- 
eral species have been found in the stomachs of freshly killed snakes: Callulina kreffti, 
Breviceps "rugosus" (probably mossambicus), Arthroleptis stenodactylus, Leptopelis ulugurensis 
(Barbour and Loveridge, 1928); Arthroleptis reichei, Probreviceps macrodactylus rungwensis 
(Loveridge, 1933); and Hyperolius p. puncticulatus, Arthroleptis s. znhytii, Phrynobatrachus u. 

ukingensis (Loveridge, 1953). Specimens held in captivity in Denmark readily preyed on 

European grass frogs (Rana temporaria). 
Barbour and Loveridge (1928) recovered a "green grub" from the stomach of one 

snake, and during the present study various remains of insects occasionally been found 
in the stomachs of (mainly juvenile) specimens. 

Barbour and Loveridge (1928) found 9 small eggs in a 51 cm female taken in the 

Uluguru Mountains. Three females from the Uzungwa Mountains, with lengths of 50, 
51 and 53 cm, contained 10, 11 and 12 eggs, respectively. A recent collection (20-27 
September 1992) of females from the West Usambara Mountains contained variable 
numbers of rather large eggs, indicating that, at least in this region, they are probably 
deposited in early October. 

Like the European Grass Snake (Natrix natrix) (Kabisch, 1974) Tornier's cat-snake 
seems to form breeding aggregations. Thus, 78 large eggs (largest 2.74 x 1.00 mm), a 

juvenile (13 cm long), and three adult females were found under a stone patio at 

Mufindi, on 19 December 1983. The presence of the juvenile and the well developed 
condition of the embryos indicate that some hatching may take place in late December; 
however, an additional clutch of 68 eggs with full-term embryos (fig. 3) was found in 
Mufindi during February, indicating that the breeding season may extend over several 
months. 

Distribution 

Crotaphopeltis tornieri has a disjunct distribution in montane rain forests from the Misuku 

Mountains, Malawi to the Ukinga Mountains, Rungwe Mountains, Uzungwa Moun- 

tains, Uluguru Mountains, Nguru Mountains and Usambara Mountains, Tanzania. A 

specimen (ZMB 17256) originating from Ufipa, which is a large mountain plateau in 
Southwest Tanzania, indicates a wider distribution than previously recorded. However, 
a specimen (ZFMK 44863) labelled Lindi, Southeast Tanzania seems somewhat 

dubious, but might perhaps have been taken in the forest of the nearby Rondo Plateau 

(fig. 4). 
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Figure 3. Egg and full-term embryo of Crotaphopeltis tornieri from a clutch of 78 eggs found at Mufindi during 
February 1983. Photo: Geert Brovad. 

Localities and material examined 

MALAWI: Misuku Mountains: Matipa Forest (Loveridge, 1953; Sweeney, 1961) MCZ 51151-156; 
Mugesse Forest NMZB-UM 25731. TANZANIA: Ufipa region ZMB 17256; Lindi ZFMK 44863. Run- 
gwe Mountains: no specific locality AMNH 38986, 39203 (Broadley, 1968); Nkuka Forest (Loveridge, 
1933) FMNH 35272, MCZ 30254-269, 30271-74. Ukinga Mountains: Madehani (Loveridge, 1933) 
MCZ 30247-253. Uzungwa Mountains: Dabaga (Loveridge, 1933) MCZ 30244-245; Kigogo (Lov- 
eridge, 1933) MCZ 30246; West Kilombero Forest Reserve ZMUC R631117-18; Mufindi CAS 
161345-346, ZMUC R631033-40, R631079-108 (embryos); Mwanihana Forest ZMUC R63983, 
R631031-32; (above) Sanya ZMUC R63985. Uluguru Mountains: Bagilo (Barbour and Loveridge, 
1928) MCZ 23298-304; Bunduki ZMUC R631165-166; Nyange (Barbour and Loveridge, 1928) MCZ 
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Figure 4. Recorded distribution areas (black) and localities (dots) of Crotaphopeltis tomieri. Map: Modified from 
White (1983). 

23705-317; Vituri (Barbour and Loveridge, 1928) MCZ 23318-322. Nguru Mountains: Nguru S. Forest 
Reserve (Howell, in litt.). East Usambara Mountains: no specific locality ZMH R00652 (holotype); 
Amani (Rasmussen, 1981, 1985) BMNH 1974.543-544, FMNH 35271, MCZ 23323-332, ZMUC 
R63911-912, R63917, R63965, R631122-126; Buloa ZMB 13219; Dodwe River BMNH 1974:541-542; 
Kwamkoro ZMUC R631127; Monga (Rasmussen, 1981, 1985) ZMUC R63908-910, R631120-121; 
Mount Lutindi (Barbour and Loveridge, 1928) MCZ 23335; Tanga ZMB 17762-763. West Usambara 
Mountains: No specific locality ZMB 17583; Ambangulu Tea Estate FMNH 248042, ZMUC R63964; 
Lushoto (Sweeney, 1961); Mazumbai BMNH 1974.538-540, NMZB 6500, ZMUC R63963, R631128-164; 
Mlalo-Wilhelmstal ZMB 21109, 21491; Mombo MCZ 23297. 

Geographical variation 

Barbour and Loveridge (1928) noticed that snakes from the Uluguru Mountains had on 

average a higher number of ventrals than those from the East Usambara Mountains. 

However, snakes from West Usambara have more ventrals than those from the Uluguru 
Mountains and so do most other populations, with the possible exception of the one 
from Misuku Mountains (fig. 5). 

A male from the Uzungwa Mountains has only 153 ventrals, but in addition some half 
ventrals inserted unilaterally at various points. The specimen is apparently aberrant and 
the same phenomenon (low ventral count and many half ventrals) has also been 
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Figure 5. Variation in ventral scale counts in Crotaphofieltis tornieri from various localities. EUS = East 
Usambara Mountains, WUS = West Usambara Mountains, ULU = Uluguru Mountains, UZU = Uzungwa 
Mountains, RUN = Rungwe Mountains, UKI = Ukinga Mountains, MIS = Misuku Mountains, UFI = Ufipa 
region and LIN = Lindi. Horizontal line indicates sample range and vertical line sample mean. Black 
rectangle represents one standard deviation on each side of the mean, and white rectangle two standard errors 
on each side of the mean. Horizontal line followed by sample size. 

observed in a specimen of Dipsadoboa duchesnei (Rasmussen, 1989b). The male from 

Uzungwa has consequently been excluded from the analysis of geographical variation in 

ventral scale counts (fig. 5). 
Snakes from Uluguru have more caudal scutes than the population from East Usam- 

bara Mountains, which in turn has a higher number than the population from West 

Usambara Mountains. The Uzungwa males are not different in this respect from those 

of Uluguru and the Uzungwa females are not different from those of East Usambara. 

The more southern populations (apart from the Lindi specimen) have lower values than 

are found in the East Usambara (fig. 6). 
It is difficult to see a common pattern with respect to the geographical variation in 

Downloaded from Brill.com05/19/2023 07:36:32PM
via free access



406 

Figure 6. Variation in caudal scale counts in Crotaphopeltis tornieri from various localities. See legend to figure 
5 for explanation. 

number of ventrals and caudals, but it is obvious that there are discontinuities, most 
notable between the East and West Usambara Mountains. 

The relative positions of the internal organs are not particularly influenced by 
geographical variation in number of ventrals (Rasmussen, 1989a, in prep.) so it is 

interesting to compare the positions of the organs of specimens from the various 
montane areas. Unfortunately, Loveridge usually removed the intestines from the adult 
snakes which he caught, and accordingly the material is too scanty to draw any final 
conclusions. One thing is obvious, however, the differences between East and West 
Usambara Mountains are also significant with respect to the relative positions of the 
heart and the liver (fig. 7), and at a level which elsewhere distinguishes closely related, 
sympatric species of Crotafihofieltis (Rasmussen, 1985). In general the specimens from 
West Usambara seem to be larger and stouter built than the ones from East Usambara 

Mountains, but otherwise it has not been possible to discern between the two popula- 
tions on external morphology. 
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Figure 7. Variation in relative positions of heart and liver in Crotaphopeltis tornieri from various localities. The 
number of the ventral scale to which the posterior end of the heart and the anterior end of the liver lie 
adjacent is expressed as a percentage of the total number of ventrals. See legend to figure 5 for explanation. 

Similar significant differences between populations of apparently the same species in 

East and West Usambara Mountains have also been observed in certain amphibians 

(Drewes, in litt.; Emmrich, in litt.; Vestergaard, pers. comm.) and seem to indicate an 

early vicariance event separating these areas. 

Remarks 

No nomenclatural conclusions have been drawn from the above observed differences. 

The variation in number of ventral and caudal scutes may be due to genetic drift in 
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small, isolated, local populations. The differences in relative positions of internal organs 
are significant between East and West Usambaras, but due to lack of information about 

such internal characters in the southern populations it is not possible to determine the 

affinities of the latter with respect to these characters. To this end an analysis of their 

DNA will be most valuable; samples have so far been received from East Usambara, 
West Usambara, Nguru and the Uluguru Mountains. Additional samples are expected 
to be obtained by further expeditions in the near future. 

Irrespective of the fact that perhaps several forms are confused under the name 

Crotaphopeltis tornieri, there has generally been some uncertainty regarding the validity of 
this taxon and its demarcation from C. hotamboeia. 

Barbour and Amaral (1927) doubted the validity of Leptodeira tornieri and considered it 

a synonym of typical C. hotamboeia (Laurenti). One year later Barbour and Loveridge 

(1928) treated it as a valid taxon (C. h. tornierz). 

Bogert ( 1940) also doubted the validity of C. tornieri, probably due to the fact that his 

series of "hotamboeia" included unrecognized specimens of tornieri. Eventually, Broadley 

(1968) unravelled the true situation, found the two distinct forms to occur sympatrically 
and accordingly considered them good species. Broadley (1968: table 1) did not realize 

that tornieri might have 19 scale rows at mid-body, and this led Rasmussen (1981) to 

misidentify five specimens of tornieri as hotamboeia. It is hoped that the present diagnosis 
and the differential diagnosis presented by Rasmussen (1985) will serve to identify tornieri 

as currently understood, notwithstanding the possibility that this same may eventually 
be shown to include more than one taxonomic entity. 
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