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C A C O P H R Y N E D A V I S 

Recent ly D a v i s (1935) pointed out that the toad k n o w n i n l i terature as 

Bufo borbonicus ( T s c h u d i ) o r Nectophryne borbonica ( T s c h u d i ) does not 

belong to either o f these genera, a n d that it even does not belong to the 

B u f o n i d a e , f o r the species d i f f e r s f r o m the true toads ( B u f o n i d a e ) i n t w o 

important characteristics, as it lacks B i d d e r ' s organs a n d does not possess 

testes o f a n elongated shape. M o r e o v e r the pectoral g i rd le p r o v e d to be 

f i r m i s t e r n a l instead o f a r c i f e r a l . A n e w genus, Cacophryne, i n the f a m i l y 

A t e l o p o d i d a e , was erected f o r this species b y D a v i s , a n d this author (1935, 

p . 90) mentions that possibly some other species at present inc luded i n the 

genus Bufo, i.e., Bufo penangensis ( S t o l . ) , Bufo cruentatus ( T s c h u d i ) a n d 

Bufo leptopus G t h r . m i g h t also belong to the genus Cacophryne. T o 

ascertain whether this was real ly the case I e x a m i n e d some specimens o f 

Bufo cruentatus ( T s c h u d i ) a n d t w o specimens o f Bufo leptopus G t h r . O f 

Cacophryne borbonica ( T s c h u d i ) I e x a m i n e d some specimens f o r 

compar ison. 

A s I h a d but t w o specimens o f Bufo leptopus G t h r . I o n l y e x a m i n e d the 

pectoral g i rd le o f one, a n d this p r o v e d to be decidedly a r c i f e r a l as i n the 

t rue Bufo's. O f Bufo cruentatus ( T s c h u d i ) a n d Cacophryne borbonica 

( T s c h u d i ) I e x a m i n e d especially the osteological characters, a n d these led 

me to conclude that both species are congeneric, a n d that, therefore, 

cruentatus must also be re ferred to the genus Cacophryne D a v i s . 

T h e f o l l o w i n g notes m a y be g i v e n o n the anatomy o f Cacophryne bor­

bonica a n d Cacophryne cruentata. T h e vertebral c o l u m n consists o f eight 

procoelous presacral vertebrae, none o f w h i c h have fused. T h e sacral 
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vertebra is also procoelous, it has w i d e l y expanded sacral diapophyses, a n d 

bears t w o condyles f o r the ar t icu lat ion w i t h the coccyx. I n this point m y 

observations d i f f e r f r o m those made by D a v i s (1935, p. 8 8 ) , w h o states 

that the coccyx a n d the s a c r u m have fused. I t m a y be that this character 

is subject to v a r i a t i o n , f o r N o b l e (1922, p i . I l l ; 1931, f ig . 89) has s h o w n 

that the n i n t h ( o r sacral) vertebra m a y fuse w i t h the coccyx i n a b n o r m a l 

specimens o f Atelopus varius S t a n n . T h e pectoral g i r d l e has been described 

a n d f igured b y D a v i s (1935, p. 88, f ig . 8 ) as completely f i r m i s t e r n a l , but 

i n the specimens dissected b y me I f o u n d , however , that the epicoracoids 

have not fused completely. T h e y are free f r o m each other poster ior ly , the 

r ight one s l ight ly o v e r l a p p i n g the left. T h o u g h this perhaps is not easi ly 

seen w h e n the pectoral g i rd le is e x a m i n e d f r o m the v e n t r a l (external) side, 

it m a y be d is t inc ly seen w h e n the g i rd le is v i e w e d dorsa l ly ( internal v i e w ) . 

D e f i n i t e proof , however, is g i v e n w h e n the s ternum is removed a n d the 

posterior (distal) borders o f the epicoracoids are e x a m i n e d ; then the 

border o f the r ight epicoracoid is seen to l y v e n t r a l l y o f that o f the lef t 

cartilage. T h i s is therefore one o f the m a n y cases i n w h i c h the pectoral 

g i rd le shows a condi t ion intermediate between the a r c i f e r a l a n d the 

f i rmis terna l type, a condi t ion w h i c h is not u n c o m m o n a m o n g the A t e l o p o -

didae, and w h i c h m a y point to the a r c i f e r a l o r i g i n o f the genus. A matter 

o f less importance is , that I f i n d the cart i laginous sternal plate to have 

a rounded outl ine poster ior ly , a n d that i t is not bilobate as that o f the 

specimen f igured by D a v i s (1935, f i g . 8 ) . 

T h e thighmuscles show the b u f o n i d type o f arrangement as is charac­

terist ic f o r the suborder P r o c o e l a . T h e semitendinosus is separate f r o m 

the s a r t o r i u s ; its tendon j o i n s that o f the sartorius, a n d passes v e n t r a l to 

the tendon o f the graci l i s m a j o r a n d m i n o r . 

Tadpoles w h i c h i n a l l probabi l i ty belong to Cacophryne cruentata 

( T s c h u d i ) x ) were described a n d f i g u r e d b y M i s s . K . S c h i j f s m a (1932, 

p. 44, figs. 1, 2 : Bufo cruentatus). I t is interest ing to note that these t a d ­

poles are d i f f e r e n t f r o m the c o m m o n b u f o n i d type, as 1. " the l o w e r l i p 

is ent ire ly bordered b y papil lae (not o n l y at the s i d e s ) " ( w h i c h is, h o w ­

ever, also the case i n Bufo asper G r a v e n h . ) , a n d 2. w h e n " s t a r t i n g f r o m 

the m i d d l e the s p i r a l o f the intestine is s in is tra l whereas i n other b u f o n i d 

tadpoles i t is general ly d e x t r a l " . 

1) The only other species that needed be taken into consideration was "Necto-
phryne borbonica"; as both species are now placed in the same genus Cacophryne, 
any doubt that might exist as to which of the species the larvae described by Miss 
Schijfsma do belong is of little importance as far as the present note is concerned. 
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XL N O T E O N A M P H I S B A E N A L I B E R I E N S I S ( B L G R . ) 

( f igs . 1—6) 

Amphisbaena liberiensis was described by B o u l e n g e r (1878, p. 300, figs. 

1—3) as the type species o f a n e w genus: Ophioproctes; i t was founded 

o n a single specimen f r o m L i b e r i a , n o w i n the N a t u r a l H i s t o r y M u s e u m 

i n Brussels . S t r a u c h (1882, p. 390) re ferred the species to the genus 

Amphisbaena a n d here in he was f o l l o w e d b y Boulenger (1885, p. 4 4 9 ) . 

S t r a u c h d i d not examine any specimens himsel f , but besides the descr ipt ion 

a n d the f igures publ ished by Boulenger , he h a d for e x a m i n a t i o n three 

p e n d r a w i n g s o f the head a n d one o f the anal region made b y H u b r e c h t 

f r o m a specimen i n the L e i d e n M u s e u m . T h i s specimen was collected b y 

B i i t t i k o f e r a n d S a l a i n L i b e r i a i n 1880; a year later two other specimens 

were taken by the same collectors a n d these are also preserved i n o u r 

m u s e u m . A s to m y knowledge no notes o n the v a r i a t i o n o f this species have 

been publ ished, except those by S t r a u c h I shal l describe here the d i f f e r e n ­

ces w h i c h I f o u n d to exist between the three specimens f r o m the B i i t t i ­

k o f e r col lect ion a n d the type. T h e data concerning the type are chief ly 

t a k e n f r o m Boulenger 's descr ipt ion, but d u r i n g a short stay at Brusse ls 

i n 1929 I e x a m i n e d the type a n d made a few notes. 

T h e f o l l o w i n g data are available as to the localities f r o m w h i c h the 

specimens c a m e : 

1 ex., type, Liberia, Musee Royal d'Histoire Naturelle, Brussels. 
1 ex., Soforeh-Place, right bank of the St. Pauls-river, 50 miles inland, Liberia, 

captured in a hollow tree on a farm, August 1880, leg. Biittikofer and Sala, col­
lector's number 47, Mus. Leiden, reg. no. 6458. 

2 ex., Robertsport, Grand Cape Mount, Liberia, leg. Biittikofer and Sala, 17. V I I I . 
1881, collector's number 468, and 18. V I I I . 1881, collector's number 473, Mus. Leiden, 

reg. no. 6459. 

T h e v a r i a t i o n o f the n u m b e r o f a n n u l i o n body a n d t a i l , the n u m b e r o f 

segments i n a n annulus, a n d o f the total length are best s h o w n i n the 

f o l l o w i n g table : 
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type Soforeh Robertsport 

number of body-rings 219 i ) 233 234 236 
number of tail-rings 27 26 24 

number of segments 24 24 22 22 

total length, in mm 153 2 ) 145 142 143 

The incisure which goes forward from the ocular into the large shields 

that cover the sides of the snout, and which is present on both sides i n 

the type, is absent in the three other specimens. In the latter specimens 

the ocular seems to be somewhat larger than in the type. The width of the 

frontal in relation to its length varies slightly in the three specimens from 

the Biittikofer collection (type not examined in this respect): 

Soforeh Robertsport 

length of frontal 

ratio 2.4 2.3 2.0 

width of frontal 

Figs. 1—6. Atkphisbaena liberiensis (Blgr.); fig. 1, side view of head, 
Soforeh-Place, reg. no. 6458; fig. 2, id., Robertsport, reg. no. 6459 
(collector's no. 468); fig. 3, upper view of head, Soforeh-Place, 
reg. no. 6458; fig. 4, id., Robertsport, reg. no. 6459 (collector's no. 
473); fig- 5» lower view of head, Robertsport, reg. no. 6459 
(collector's no. 473); fig. 6, id., Soforeh-Place, reg. no. 6458. 

A l l figures X jy2 approx. 

The large temporal is bordered below by two shields in the type and the 

two specimens from Robertsport; in the specimen from Soforeh the posterior 

1) Taken from the type; Boulenger (1878) wrote that the number of bodyrings 
was about 200, that of the tail-rings 28. 

2) After Boulenger. 
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o f these t w o shields is h o r i z o n t a l l y subdiv ided into smal l shields. S trauch 's 

remarks (1882, p. 391) w h i c h were based o n the S o f o r e h s p e c i m e n : 

" . . .dass unter d e m einzigen T e m p o r a l e nicht 2, sondern n u r e in einziges 

S c h i l d liegt, welches dabei a n Grosse d e n beiden entsprechenden S c h i l d e r n 

des Br i i sse ler E x e m p l a r s g l e i c h k o m m t , , are not clear to me i n this respect. 

P e r h a p s a mistake was made i n the d r a w i n g s sent to S t r a u c h . T h e shields 

o n the left side o f the head o f the S o f o r e h specimen are abnormal . T h e 

suture that borders the upper labia l poster ior ly is incomplete, the l o w e r 

part bends f o r w a r d a n d thus the upper part o f this shie ld is connected 

w i t h the upper temporal a n d w i t h the anter ior l o w e r temporal , as also the 

suture between the latter shields is incomplete (f igs. 1, 3 ) . A s m a l l 

addi t ional t r i a n g u l a r labia l is incompletely separated f r o m the large u p p e r 

labial . T h e symphys ia l is bordered behind by one large shield w i t h a smal ler 

subtrapezoid shield o n each side i n the specimen f r o m S o f o r e h , by f o u r 

subtrapezoid shields o f about equal size i n the f i rs t o f the R o b e r t s p o r t 

specimens, a n d by t w o polygonal shields i n the other. T h e v e n t r a l segments 

are f r o m 21l2 to 3 t imes as b r o a d as long. 

S y n o n y m y : 

Ophioproctes liberiensis Boulenger, Bull . Soc. Zool. France, vol. 3, 1878, pp. 300—303, 
3 figs. 

Amphisbaena liberiensis, Strauch, Mel . biol., vol. 11, 1881, p. 369, and pp. 390—391; 
Boulenger, Cat. L i z . Brit. Mus., vol. 2, 1885, p. 449; Biittikofer, Reisebilder aus 
Liberia, vol. 2, 1890, pp. 442—443 (living specimens flesh-coloured; in decaying 
wood), p. 478; Barbour and Loveridge, Rept. Amph. Liberia, 1930, p. 784. 
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XII. N O T E O N A R T H R O S A U R A R E T I C U L A T A ( O ' S H A U G H N . ) 

A N D A R T H R O S A U R A V E R S T E E G I I L I D T H 

I n a previous paper ( B r o n g e r s m a , 1932) I discussed the di f ferences 

e x i s t i n g between Arthrosaura reticulata ( O ' S h a u g h n . ) a n d Arthrosaura 
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versteegii L i d t h , a r r i v i n g at the conclusion that the latter might prove to be 

a subspecies o f the former . Arthrosaura reticulata was then k n o w n to me 

o n l y f r o m the descriptions publ ished b y O 'Shaughnessy (1881, p. 230, p i . 

22 f ig . 1) a n d b y Boulenger (1885, p. 3 8 9 ) . S ince that t ime I have e x a m i n e d 

the type o f this species i n the B r i t i s h M u s e u m ( N a t u r a l H i s t o r y ) , a n d 

c omp ared i t to the type o f Arthrosaura versteegii. T h e direct compar ison 

o f these t w o types showed that they resemble each other v e r y m u c h , a n d 

I believe the smal l di f ferences e x i s t i n g between them to be o f subspecif ic 

value only . B e f o r e discussing these di f frences the type o f Arthrosaura 

reticulata m a y be redescribed. 

A r t h r o s a u r a r e t i c u l a t a r e t i c u l a t a ( O ' S h a u g h n . ) 

Cercosaura (Pantodactylus) reticulata O'Shaughnessy, Proc. Zool. Soc. Lond., 1881, 
p. 230, pi. 22 fig. 1. 

Arthrosaura reticulata, Boulenger, Cat. L i z . Brit. Mus., vol. 2, 1885, p. 389; Burt & 
Burt, Bull . A m . Mus. Nat. Hist., vol. 61, 1931, pp. 312, 313, 347; Brongersma, Zool. 
Med. Mus. Leiden, vol. 15, 1932, pp. 78, 81; Burt & Burt, Trans. Ac. Sc. St. Louis, 
vol. 28, 1933, no. 1, p. 55. 

Leposoma reticulatum, Cope, Proc. A m . Philos. Soc, vol. 23, 1885, p. 98. 

Spec imen e x a m i n e d : 

1 ex., O, type, Canelos, Ecuador, leg. Buckley, Brit. Mus., reg. no. 80. 12. 8. 4. 

H e a d less than twice as l o n g as b r o a d ; snout s l ight ly longer than the 

diameter o f the eye. R o s t r a l v is ib le f r o m above; frontonasal broader than 

l o n g ; prefronta ls f o r m i n g a suture. F r o n t a l i 2 / 3 t imes as l o n g as broad, i n 

contact w i t h f i rst a n d second supraoculars, n a r r o w l y separated f r o m t h i r d 

supraocular . T h r e e supraoculars , f i rst smallest, second a n d t h i r d about 

equal . Frontopar ie ta ls f ive- to s ix-s ided, shorter than the interparietal . 

Interparieta l completely separating the parietals a n d m u c h n a r r o w e r than 

these, its anter ior point wedged i n between the frontoparietals , its poster ior 

b o r d e r fa int ly angulate. S e v e n supraci l iar ies , the f i rst largest, the f i f t h 

l o n g a n d n a r r o w . A l l pileus-shields smooth. L o w e r eyel id w i t h a transparent 

d i s k , w h i c h is composed o f three parts. N o s t r i l i n a single nasal , w h i c h is 

bordered behind by a loreal a n d a freno-orbita l , the f o r m e r i n contact w i t h 

the f i rs t supraocular . A r o w o f suboculars. S e v e n upper a n d seven l o w e r 

l a b i a l s ; the f o u r t h upper labia l c lear ly separated f r o m the orbit . B e h i n d the 

s y m p h y s i a l one large u n p a i r e d chinshie ld f o l l o w e d b y t w o pairs o f 

chinshields, w h i c h f o r m a m e d i a n suture. T h e chinshields o f the t h i r d p a i r 

are separated f r o m each other by one smal l shield anter ior ly a n d b y t w o 

s m a l l shields poster ior ly . T h e s e t w o smal l shields are f o r the greater part 

enclosed b y the f o u r t h p a i r o f chinshields. Besides b y these t w o smal l 

shields the chinshields o f the f o u r t h p a i r are separated poster ior ly b y f ive 
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shields, w h i c h are placed as f o l l o w s : a rather large one o n each side ( b o r d ­

e r i n g the chinshields) a n d three smaller ones arranged i n a tr iangle 

between them. T h e f o u r t h chinshie ld o f each side is bordered o n its outer 

side b y t w o shields, the anter ior o f w h i c h is largest. B e h i n d the chinshields 

some smal l granules, fo l lowed by t w o rows o f smal l scales. F o u r pairs o f 

large gulars . T h e col lar consists o f nine shields, the outer o f w h i c h are 

v e r y smal l . B a c k covered w i t h transverse series o f n a r r o w , hexagonal , 

lanceolate scales, w h i c h are s trongly keeled. O n the sides the scales are 

o f about the same size as o n the back, the outer rows are not keeled a n d 

e n d rather abrupt ly next to the ventrals . 29 transverse r o w s o f scales 

between the occiput a n d the base o f the t a i l ; 39 scales r o u n d the body 

( i n c l u d i n g the v e n t r a l s ) . T h e scales o n the sides o f the neck, o f the a x i l l a 

a n d g r o i n are smal l a n d granular . S o m e granules are also present between 

the transverse rows o f scales o n the sides o f the body. V e n t r a l s i n 10 l o n g i ­

t u d i n a l rows, subquadrangular , r ounded poster ior ly , imbricate, a l l smooth. 

T h e y f o r m regular l o n g i t u d i n a l a n d transverse r o w s ; 18 transverse r o w s 

f r o m col lar to preanal plates. S i x preanal plates, the medio-anter ior a n d 

the medio-poster ior f o r m i n g a suture. A p a i r o f lateral shields o n each 

side, the inner one o f w h i c h is large, the outer v e r y smal l . N o preanal o r 

femoral pores. F o r e l i m b above w i t h large scales, below w i t h g r a n u l a r 

scales. H i n d l i m b a n t e r i o r l y w i t h large scales, poster ior ly w i t h granules. T h e 

h i n d l i m b does not reach the a x i l l a w h e n pressed against the body. Scales 

o n the l o w e r side o f the t a i l convex, but not keeled. 

C o l o u r : H e a d shields w i t h d a r k b r o w n centres a n d l ight edges, o n occiput 

large l ight spots arranged more o r less s y m m e t r i c a l l y ; one series o f l ight 

d a r k edged spots a l o n g the m i d d l e o f the b a c k ; one series at the sides o f 

the body. A n t e r i o r part o f back w i t h a b lackish ret iculat ion, w h i c h becomes 

indist inct p o s t e r i o r l y : poster ior part o f back w i t h d a r k cross-lines as i n 

Arthrosaura versteegii. L o w e r side l ight b r o w n i s h w i t h d a r k spots o n the 

chinshie lds ; labials w i t h d a r k bars. B e l l y a n d underside o f t a i l u n i f o r m 

ye l lowish-brownish . T a i l above b r o w n i s h w i t h traces o f a series o f l ight 

spots. 

Measurements i n m m 

L e n g t h o f head a n d b o d y 45 

L e n g t h o f t a i l 78 

L e n g t h o f head 10% 

W i d t h o f head 6% 

H e i g h t o f head 3J4 

Distance f r o m snout to fore l imb 17 

Distance f r o m a x i l l a to g r o i n 22 

F o r a complete descr ipt ion o f Arthrosaura versteegii L i d t h I m a y re fer 

to m y previous paper ( B r o n g e r s m a , 1932, p. 81, figs. 1, 3 , 5, 9, 11). 
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Besides some smal l di f ferences i n the n u m b e r o f dorsa l scale r o w s a n d 

o f v e n t r a l plates, i n the n u m b e r o f col larshields a n d that o f g u l a r plates, 

some other di f ferences w h i c h seem to be o f more importance were f o u n d 

b y me w h e n c o m p a r i n g the types. I n A. reticulata the earopening is smal ler 

t h a n i n versteegii, its diameter i n the f o r m e r being not yet t ime the d i a ­

meter o f the orbit , w h i l e i n the latter i t is 2 / 3 t imes the diameter o f the orbit . 

A. versteegii has 4 supraci l iar ies w h i l e i n A. reticulata 7 supraci l iar ies are 

present. I n A. versteegii 3 pairs o f chinshields are i n contact, i n A. reticulata 

o n l y t w o pairs . I n this respect the latter resembles A. kockii. A s a lready 

ment ioned i n m y previous paper (1932, p. 78) there is a m a r k e d di f ference 

i n the n u m b e r o f preanal plates. J u d g i n g by the descriptions o f these t w o 

f o r m s one w o u l d suppose that v e r y important di f ferences exist i n their 

co lorat ion, but b y c o m p a r i n g the types I became convinced that the d i f f e r e n ­

ces were m o r e o f a quantative than o f a qualitat ive nature. T h e type o f 

A. reticulata is more v i v i d l y m a r k e d ; the centres o f the headshields are 

d a r k b r o w n , a n d the d a r k ret iculat ion is v e r y s trongly m a r k e d o n the anter ior 

par t o f the back, but o n the posterior part o f the back only d a r k crosslines 

are present as i n A. versteegii. I n A. reticulata the chinshields bear d a r k 

spots, w h i l e these are absent i n A. versteegii, but i n both the l o w e r labials 

bear d a r k bars. 

U n h a p p i l y o f each o f these f o r m s o n l y one specimen is k n o w n , a n d there­

f o r e w e do not k n o w w h a t the i n d i v i d u a l v a r i a t i o n o f these characters is. 

I t seems v e r y probable to me that the di f ferences ment ioned above are o n l y 

o f subspecif ic importance, a n d that A. versteegii represents o n l y a sub­

species o f A. reticulata. 

T h u s the genus Arthrosaura w o u l d comprise t w o species: A. reticulata 

( w h i c h m a y be d i v i d e d into t w o subspecies, A. reticulata reticulata 

( O ' S h a u g h n . ) a n d A. reticulata versteegii L i d t h ) a n d A. kockii ( L i d t h ) . 

T h e s e two species m a y be dist inguished b y the characters g i v e n i n the k e y 

i n m y earl ier paper (1932, p. 8 1 ) . I cannot agree w i t h B u r t & B u r t (1933, 

p . 55) w h o include t w o other species, A. concolor ( T s c h u d i ) a n d A. tatei 

B u r t & B u r t , i n this genus. A s ment ioned a lready (1932, p. 80) the status 

o f Pantodactylus concolor T s c h u d i (1847, pp. 48, 50) remains d o u b t f u l as 

the type is l o s t ; j u d g i n g b y the descr ipt ion g i v e n b y T s c h u d i i t resembles 

Pantodactylus schreibersii ( W i e g m . ) i n several characters, a n d i f not i d e n ­

t i c a l w i t h that species it w i l l have to be re ferred almost certainly to the same 

genus. Arthrosaura tatei B u r t & B u r t d i f f e r s so m u c h f r o m the other m e m ­

bers o f the genus, that I a m convinced that it must belong to a separate 

genus. 
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