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GENERAL DESCRIPTION OF THE PARK 

The Parc National de la Garamba has been described in detail by 
DE SAEGER (1954) in the introduetory volume of this series. This brief 
summary, based mainly on De Saegers's publication, will deal only with 
those environmental features of direct relevance to amphibian distribution, 
amplified by our own observations on particular habitats. 

The Garamba park lies in the extreme northeastern corner of the Congo 
and covers an area of 480.000 hectares. The general topography is an 
undulating plain (710 to 860 m) with a few inselbergs having elevations of 
900 to 1.061 m. 

The average annual rainfall at Faradje, 8 km from the park, during 
the decade 1940-1949 was 1.424,5 mm (BULTOT, 1951). The months January, 
February, March, November, and December each had less than 100 mm 
of rain (fig. 1). At Nagero, park headquarters, the total rainfall in 1958 (1) 
was 1.357 mm. The monthly distribution of precipitation (fig. 2) follows 
that at Faradje rather closely. The months November through March may 
be considered the dry season. Although March is somewhat intermediate, 
83-100 % of the rainfall recorded for that month in 1958 and 1959 fell in 
the last two weeks. 

(1) Data from files at park lleadquarters. This was the last year of complete data 
at the time of our arrivai in March, 1959. 
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FIG. 1. - Rainfall at Faradje,
 
Province Orientale, Congo, 1940-1949 (BULTOT, 1(51).
 

Relative humidity at night is high (i.e.>80 %) throughout the year. 
However, in the dry season, it drops to low levels during the afternoons 
(fig. 2). Extremely hot, dry winds blow out of the northeast from November 
to Mareh. During the first 15 days of Mareh, 1959, the relative humidity 
remained below 30 % at 1500 hrs and on four days fell below 20 %' The 
reeurrent low day time humidities during the dry season may affeet the 
aetivity of even noeturnal frogs by forcing them into deeper retreats (see 
comments under Bu/o lati/Tons, p. 37). NOIRFALISE (1956, Table H) shows 
mean daily evaporation in the Garamba above 3,4 mm from November to 
Mareh and below 2,8 from April to Oetober. He also shows that total 
monthly evaporation was above 100 mm from November to Mareh and 
below 90 mm from April to Oetober. 

The mean annual temperature is 25° C. The absolute temperature range 
at Nagero in 1958 was 9,1-38,6°. The range within months was 13-18° during 



PARC NATIONAL DE LA GARAMBA 

225 

200 

175 

150 

'25 

Ê 
E 
.J 
.J 

"" 100Z 

0: " 

75 

50 

25 

, --... 
• 

•/ "	 '\ 
,i 
1 

, 
\ 

i 
1 

~ 

\ 

i \, 

\, 

269 

~ 
,f \ ,, ,, , 
, \ 
, 

,1 
,
, 

'\ 

1 \ 
45! 

,!

\ l 
./ 

l' 
40 

C-RAINFALL 
•	 ____ RELATIVE 

HUMIDITY 

35 

75 

70 

:u 
r'"
>.; 

55 < 
'" I 
C 

~ 
0 

60 .; 
-< 

-R 
~ 
>.; 

55 U1 
0 
0 
I 
0 
c 
:u 
U1

50 

~ M A M A 5 N 0° 
FIG. 2. - Rainfall and relative humidity at Nagera.
 

Data courtesy Parc National de la Garamba.
 

the period April-October and 23-29° in December-March. In November the 
range was 20° C, 

DE SAEGER and NOIRFALISE conclude that the Garamba has a three-month 
dry season from December through F'ebruary, and for most pm'poses that 
interpretation is satisfactory. The dependence of amphibian activity on 
relatively high humidities, however, makes months like March and 
November, with their recurrent, excessively low humidity, effectively part 
of a larger dry season, Hence, for the purposes of this report, l am 
considering that the dry season extends from November to the latter part 
of March. 
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VEGETATION, 

The Garamba park lies in an area of mixed woodlands and savanna of 
a relatively moist type (1). Most of it is eovered by savana of three types 
wich grade into one another. Grass savanna (fig. 3) typically has woody 
plants widely spaeed. Trees and bushes may be as mueh as 200 m apart. 
In shrub savanna (fig. 4) woody vegetation is mueh denser and consists 
mainly of shrubs less than 2 m tall. Tree savanna (fig. 5) differs from the 
preeeding type only in the height of the woody plants. 

Photo: H. DE BAEGER. 

FIG. 3. - Grass savanna in Parc l'ational de la Garamba. 

Open woodlands (2) dominated by the tree, lsoberlinia doka, oeeur in 
the northeastern corner of the park (fig. 6). 8eattered throug'h the park, 
but more abundant in the northern haH, are gallery forest. The best 

(1) Category 16 on the Vegetation Map ot Atrica, Assac. Etude Tax. Flora Afr. 
Trop., 1959. 

(2) Category 17 on the Vegetation Map ot Atrica. 
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Photo: H. DE SAEGER. 

FIG. 4. - Shrub savanna in Parc National de la Garamba. 

Photo: H. DE SAEGER. 

FIG. 5. - Tree savanna in Parc National de la Garamba. 
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Photo: H. DE SAEGER. 

FIG. 6. - Isoberlinia woodland in Parc National de la Garamba. 
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developed ones are in narrow, deeply entrenched ravines (fig. 7) and have 
dark, humid interiors. The gallery forest generally have higher relative 
humidities and lower daytime temperatures than the neighboring savanna 
(Table 1; see also NOIRFALI8E, 1956, fig. 12). 

Table 1. - Differences between interior and exterior of two galle,ry foreste 
in the Parc National de la Garamba on April 5, 1959. 

Air RelativePositionLocality Time temperature humidity 
1 11 

1 

1 
25,5 oC 79 %In gallery10: 40 

Akawa. ... .. . j 30,0 oCIn savanna 54 %10: 50 

\
1 

28,3 oCIn gallery 58 %11 : 50 
Pidigala ... ... 

31,7 oC1 12 : 20 In savanna 38 % 

1 

More open but continuous gallery forests border the larger streams 
(fig. 8). From this condition the gallery forests grade downward to a few 
trees in line along the smallest water courses. 

This part of Africa was apparently more heavily forested and Keay (1959) 
suggests that the climax vegetation is probably closed woodland with 
little grass. DE SAEGER concludes that a general impoverishment of the 
vegetation is now under way. He attributes this to the destruction by man 
of the original forest cover in much of the area, followed by annual man
made fires. Many gallery forests, according to DE SAEGER, are in process of 
degradation. Conceivably this important habitat of some species of frogs 
will disappear from the Garamba in the not too distant future. 

AQUATIC HABITATS. 

Aquatic environments are of five major types: rivers, small streams, 
marshes, ponds, and springs. The three principal rivers in the park, 
Dungu (fig. 8), Garamba, and Aka, have a narrow fringe of trees but varying 
types of banks and bottoms. Several species of frogs live along their banks 
or breed in pot-hales formed where the rivers flow over bed rock (fig. 9). 
Smaller streams (fig. 10) frequently have wide marshy edges. 

Marshes may be permanent or temporary. Permanent marshes in open 
savanna are of two general types. One, known locally as « ndiwili », forms 
in slight depressions over impermeable rock or subsoil and characteristically 
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Photo: R. F. INGER. 

FIG. 7. - Crown of gallery forest in ravine at Nabakoyo, 
Parc National de la Garamba. 

Photo: R. F. INGER. 

FIG. 8. -- Open gallery forest along Dungu River, 
Parc Natiunal de la Garamba. 
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Photo: R. F. INGER. 

FIG. 9. - Pot-hales in bed of Dungu River, 
Parc National de la Garamba. 

Photo: R. F. INGER. 

FIG. 10. - Nambirima, a stream with marshy edges. 
Parc National de la Garamba. 
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supports a vegetation of grasses and low Cyperaceae (fig. 11). The second 
type has much taller vegetation, often consisting of papyrus (fig. 12), and 
is usually in the drainage of a spring and small stream. Marshes also form 
in gallery forest or in the outflow of streams from gallery forest (fig. 13). 

Temporary marshes develop in the rainy season, either in open savanna 
away from rivers (fig. 14) or in the flood plains of rivers. 

Photo: R. F. INGER. 

FIG. 11. - A permanent marsh (cr ndiwili ») near Nagera, 
Parc National de la Garamba. 

Permanent ponds occupy a few cut-off meanders of the larger rivers 
or semi-isolated depressions in the course of smaller streams (fig. 15). They 
also form in the rainy season in flood plains as weIl as in areas far from 
streams and seemingly without any drainage pattern (fig. 16). 

Sorne of these aquatic environmental types grade into one another. The 
distinction between a marsh and a pond is often a fine one. In general, 
1 have applied the term marsh to those aquatic environments in wich a 
current is virtually absent and in which emergent vegetation occupies mon~ 

than half of the surface area. As marshy areas frequently border smaIl 
streams (fig. la) and may even be interposed along the Iength of a stream, 
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Photo: R. F. INGER. 

FIG. 12. - Papyrus marsh in Parc National de la Garamba. 

the boundary between a marsh and a stream may be indefinite. Springs in 
the Garamba flow out inta marshy areas or from small ponds. 

Parts of shallow marshes are modified by elephants, buffalo, and hippos 
into pools considerably deeper than the adjacent water. Phrynobatrachus 
natalensis, P. parkeri, and P. scapularis were caught in such pools as were 
unidentifiable frog eggs. 
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Photo: R. F. INGER. 
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1 

FIG. 13. - Marsl1 at opening of gallery fore st at Nabakoyo, 
Parc National de la Garambu. 

Photo: R. F. INGER. 

FIG. 14. - Temporary marsh in open savanna 1 Km north of Nagero, 
Parc National de la Garambu. 
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Photo: R. F. INGER. 

FIG. 15. - Permanent pond near Nagera, Parc National de la Garamba. 

Photo: R. F. INGER. 

FIG. 16. - Temporary pond on hill at Ndelele, Parc National de la Garamba. 

2 
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MATERIAL. 

The great bulk of this collection was obtained by the DE SAEGER Mission 
which was in the field from Oetober, 1949 to Odober, 1952. Detailed habitat 
notes were made for most specimens and were available for this study. My 
wife and 1 were in the field fram the end of February to mid-May, 1959. 
Most of our observing and collecting was done at night with the hope that 
we might complement the work of the DE SAEGER Mission which was 
condueted mainly during the day. 

The collection of the DE SAEGER Mission can be viewed as a random set 
of daylight samples. Every specimen· seen was caught if possible and 
preserved. As our major field goals were the study of behavior of the frogs 
and an analysis of their habitats, we did not attempt to catch every frog 
seen. Our activities were centered at the aquatic environments around 
which frogs were likely to be concentrated. Our collection, therefore, is a 
somewhat biased, representatieve sample. 
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XENOPUS 

Four species occur in the Parc National de la Garamba. They may be 
distinguished by means of the following key. 

tA. - Inner metatarsal tubercle armed with a black claw 2 

B. - Inner metatarsal tubercle c1awless	 3 

2A. - Lower eyelid covering most of the eye	 X. fraseri. 

B. - Lower eyelid covering about one-eighth of eye X. tropicalis. 

3A. - Orbital tentac1e more than half diameter of eye; inner metatarsal 
tubercle elevated, digitiform X. muelleri. 

B.	 - Orbital tubercle about one-third diameter of eye; inner metatarsal 
tubercle low, not digitiform X. laevis. 

Xenopus fraseri and X. tropicalis are more or less confined to the belt 
of tropical rain forest, whereas X. laevis and X. muelleri are distributed 
outside of the forest. As is true of other rain forest amphibians, the forest 
species of Xenopus penetrate into the surrounding savannas using especially 
the corridors afforded by gallery forest; this is true, for example, of 
X. tropicalis in northeastern Angola (LAURENT, 1961). Conversely, X. muel
len has been reported a short distance inside the rain forest belt in Nigeria 
(SCHIOTZ, 1963). 

In the Garamba park, which lies just a short distance north of the rain 
forest belt and at the southern edge of the drier woodland extending across 
the Sudan-Guinea area, Xenopus tropicalis occurs mainly in bodies of water 
in grass savanna. The two X. fraseri and the 16 X. laevis were found only 
in the northwestern, more heavily wooded portion of the park. Though 
X. muelleri was colleeted in gallery forest, it was more abundant in tree 
savanna, and still more numerous in grass savanna (Tabel 4). 

The Garamba collection includes 101 samples of Xenopus (metamorphic 
or post-metamorphic), of which only eight consist of two species. Five 
samples include muelleri and laevis; four of these are from tree savanna 
and one from gallery forest. Two sampIes consist of rnuelleri and tropicalis, 
one from grass savanna and one from an uncertain site. One sample from 
shrub savanna consists of laevis and tropicalis. 
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Xenopus muelleri (PETERS). 

Dactylethra muelleri PETERS, 1844, Monatsber. Akad. Wiss. Berlin, 1844, 
p. 37 - Mozambique. 

Xenopus muelleri PETERS, 1875, Monatsber. Akad. \Vis. Berlin, 1875, p. 20i. 

Des cri p t ive n 0 tes. - Head moderately large, axilla to snout 
distance about 3 1/2 times in snout-vent; diameter of eye more than haH 
width of interorbital; lower eyelid covering haH of eye; orbital tentacle more 
than haH diameter of eye; three inner toes clawed; inner metatarsal tubercle 
without black horny claw, distinetly proj eeting; ventral surface yellowish 
brown, variously spotted with black. In life underside of legs yellow or 
orange with pale silvery gray spots. 

Sec 0 n d a l'ys e x cha r a c ter s. - Females are distinctly lal'gel' 
than males (Table 2), though there is much overlap between the sexes. 
Adult females have conspicuous anal flaps, which differ from those of 
X. laevis by lacking papillae. 

The nuptial asperities on the arms of adult males are like those found 
in laevis (SCHMIDT and INGER, 1959). 

LaI' v a e and de v e l 0 pme nt. -- Fifteen lots of larvae from 
scattered localities in the park agree with descriptions of larval Xenopus 
laevis (BEDDARD, 1894; WEISZ, 1945). Transforming tadpoles in several of 
these series have prehalluxes projeeting as in X. muelleri and completely 
metamorphosed juveniles in the same series have long orbital tentacles as 
in X. muelleri. On the basis of these charaeters of metamorphosing 
juveniles, 1 think the present series should be identified as X. muelleri. 
Another reason for the identification is the far greater abundance and wider 
distribution of adult muelleri in the Parc de la Garamba as compared to 
laevis (pp. 17 and 22). 

Larvae from the Ivory Coast identified by GUIBÉ and LAMOTTE (1958) as 
Xenopus tropicalis differ from the present tadpoles in coloration. The entire 
lateral surface of the tail is dotted with melanophores in tropicalis whereas 
the tail of muelleri tadpoles has a lateral strip devoid of melanophores. 

As larvae attributed to muelleri have not been described in detail, 
descriptive notes are presented here. 

Head broad, flattened from level of eyes forward; eyes lateral, visible 
from above and below; oral tentacles reaching level of hind limbs; 
spiracles ventral, oblique, situated anterior to level of developing fore limbs; 
limb buds not in branchial (or opercular) chamber; vent median, anal tube 
curving backwards; tail muscle anteriorly forming a compressed, raised mass 
over body; tail long, attenuate; dorsal fin thick, low; ventral fin much 
deeper than dorsal, beginning opposite fore limb buds. 
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Table 2. - Monthly frequency with respect to breeding condition 
of adult Xenopus mueUeri from Pan: National de la Garamba. 

January . ... ...
 

February ... ...
 
Mardi ... ... ... 
April ... ... ... 
May ... ... ... 
June ... ... ... 
July ... ... ... 
August ... ... .. , 

September ... ... 
October .. ... ... 

November ... ... 
December ... ... 

Total number ... 
Range ... ... ... 
Mean ± SE .. ... 

1 

Males (1) 

Nuptial pads 

absent 

8 

3 

3 

2 

1 

4 

4 

2 

4 

1 

1 

1 

34
 

35,8-50,3
 

42,14±0,72
 

1 

present immature 
1 1 

7 

1 

16 

12 

24 

18 

8 

12 

1 

3 

-

-

102 

35,6-52,5 

43,53 ± 0,34 

11 

4 

5 

2 

2 

3 

4 

4 

2 

-

-

-

37
 

38,8-58,4
 

48,19 ± 0,86
 

Females (2) 

Ova 

intermediate mature 
1 1 

-

1 

2 

-

2 

2 

1 

4 

1 

-

1 

-

5 

22 

17 

10 

4 

2 

1 

2 

- -

- -

13 

50,2-61,7 

55,32 ± 1,07 

64 

39,6-62,7 

52,25 ±0,57 

Dorsal and lateral surfaces heavily dusted with melanophores; a lateral 
chromatophore-free streak beginning at the rear of the head and running 
posteriorly to the distal third or fourth of the tai!. 

The fore limbs erupt from the pouch in which they develop when the 
three claws appear on the hind limb. One tadpole having black claws 
on the first two toes only does not have erupted fore limbs. However, aIl 
nine having three black claws have the fore limbs exposed. 

(1) Only those at least 35 mm long are included. None below that size had 
nuptial pads. 

(2) AU have mature oviducts. 
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The orbital tentacIe appears as a small bud in front of the eye in two 
larvae in which the oral tentacles have been reduced to stubs. These two 
individuals, 17,4 and 19,3 mm head plus body, have erupted fore limbso 

Variation in length is given in Table 30 

Table 3. - Size at various' stages of larvae of Xenopus muelleri 
from Parc National de la Garamba. 

8tage 1 Toes 
of development 

1 with black 
of hind limbs c!aws 

Fore 
limbs 

erupted 

Length 
of 

oral tentac!e 

Head 

plus body 

Intermediate 

Complete 

Complete 

0 

+ 
+ 

0 

+ 
+ 

1 

Full 

Full 

Half length 

1 

13,5-24,3 

13,8-24,6 

25,1-27,5 

Number 

7 

4 

3 

1 

Eco log i cal no tes 0 Xenopus 1nuelleri lives in every type of-

aquatic environment found in the Garamba park (Table 5), in whatever 
type of vegetation these environments occur though most commonly in 
savannas (Table 4)0 The habitat data of 35 specimens do not refer to aquatic 
situations, but to grass savanna (i4), tree savanna (i9), shrub savanna (i), 
and gallery forest (i). Sorne of these 35 may aetually have been caught 
in aquatic environments that were not recordedo 

Table 4. - Frequency distribution of Xenopus muelleri with respeot to habitat 
in the Parc National de la Garamba. 

Location of aquatic habitats 

Aquatic habitats 

Marsh 000 000 000 000 ... 
Stream ... ... .. 0 .. 0 000 

Spring ... 000 000 000 000 

Temporary pond 000 000 000 

Permanent pond 0 .. 000 00. 

Grass savanna Tree savanna 
1 

40 

36 

12 

39 

48 

175 

2 

83 

9 

-

-

94 

Gallery forest 
1 

10 

() 

5 

1 

-

22 
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This species does occur in isolated, temporary bodies of water. Spe
cimens were seen in and around the hill-top pond at Ndelele (fig. i6). At 
our visit ta this site on April 2 the pool, 4 x 5 m at that time, contained 
Xenopus tadpoles and adults were seen and caught (RFI 3320) at night. The 
pool had dried up by April 6. Following a rain at iO : 30 P.M. April i2, 
the pool reformed and two hours later clasping pairs of X. muelleri were 
seen. One individual (RFI 3494) was caught under a rock 8 meters from 
the pool at 9 the next morning. Another (RFI 4093) was caught several nights 
later. The nearest permanent body of water is a spring located approxi
mately 200 m away and 25 m below the level of the pool on the steepest 
side of the hi Il. 

Table 5. - Seasonal frequency distribution of Xenopus muelleri 
in aquatic habitats in the Parc National de la Garamba. 

1 

Wet season 
1 

Dry season 
1 

Total 

Marsh .. .,. ., . ... ... ... ... ... 25 27 52 

Stream ... ... ... ... ... ... ... 111 18 129 

Spring ... ... ... ... ... ... ... 32 12 44 

Temporary pond ... ... ... ... .. , 71 1 72 

Permanent pond ... ... ... ... ... 50 23 73 

AlI i5 of the larval series were taken at aquatic sites in savanna. Eight 
of them were colleeted in temporary ponds and marshes and three in slug
gish, marshy streams. Three others were taken in moderately flowing 
streams. 

Females with mature ova are most frequent early in the rainy season, 
i.e. from April to June (Tablej 2}. Adult males in breeding condition (nup
tial pads present) were relatively more abundant from March to August, 
or from the end of the dry season to past the middle of the wet season. On 
this basis, breeding seems to take place mainIy in the first haH of the rainy 
season. The monthly proportions of juveniles (Table 6), highest after the 
middle of the rainy season, are in agreement with this hypothetical breeding 
cycle. Larvae were colleeted from March through December with about 
equal frequency before and after July. 

Ra n g e. - Southern Sudan and Kenya ta Transvaal and Angola 
(LOVERIDGE , i957), westward from the Sudan ta Nigeria (SCHIOTZ, i963) and 
Dahomey (CHABANAUD, 19i9). 
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Table 6. - Frequency distribution with respect to age groups of Xenopus muelleri 
in the Parc National de la Garamba. Percentages in parenthes'es. 

Juveniles (1) .Adults (2) 
1 

Total 

January 000 .. 0 .. 0 000 000 8 (21) 30 38 

February 00 000 000 000 000 8 (47) 9 17 

March 000 000 000 000 000 7 (18) 31 38 

April .. "0 0 .. .. 0 .. 0 0" 2 (4) 46 48 

May .. '0' .., "0 .. 0 ... 6 (11) 49 55 

June .. ... ... 0" "0 "0 18 (33) 37 55 

July .. ... ... ... .. . "0 46 (68) 21 67 

August .. 0 ... ... ... ... 11 (32) 24 35 

September ... ... ... ..0 31 (76) 10 111 

October ... ... ... ... ... 18 (75) 6 24 

November. 0" .. 0 .. 0 ... 1 1 2 

December. ... "0 .. 0 ..0 1 1 2 

1 

Garamba localities and specimens: Cellule Biologique 1 (97), Cellule 
Biologique II (i65), Aka (2), Akawa River (4), Bagunda (4), Beredwa (3), 
Garamba River (3), Inimvua (29), Iso River (i), Kalikimvua (H), Kassi (9), 
Km. i7 south of Bagbele (i), Mabanga (3i), Morubia (8), Nabakoyo (4), 
Nagbarama (3), Nambia (3), Napokomweli (3), Ndelele (22), Pali (2), PFS 
Km 2i (6), Pp Km i4 (2), Tikadje (i). 

Xenopus laevis (DAUDIN). 

Buta laevis DAUDIN, i803, Hist. Nato Rainettes" p. 85, pl. 30, fig. 1. 
Xenapus laevis STEINDACHNER, i867, Reise Novara, Amph., p. 4. 

Des cri p t ive n 0 tes. - Head large, axilla to snout distance 
3-3 i/2 times in snout-vent; diameter of eye half interorbital width; lower 
eyelid covering half of eye; orbital tentacle about one third diameter of eye; 

(1) Ali having erupted fore limbs and not meeting criteria for adults given in 

Table 2. 

(2) Criteria in Table 2. 
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three inner toes clawed; inner metatarsal tubercle without black horny claw, 
tubercle not digitiform or projecting; ventral surfaces yellowish brown or 
brown, with numerous small black spots. 

Sec 0 n d a l' y se x cha l' a c ter s. - These have been described 
in detail (SCHMIDT and INGER, 1959) and do not differ appreciably from those 
of Xenopus muelleri. 

The only two adult females in this sample measure 59,4 and 61,8 mm 
Males having nuptial pads measure 40,7-56,4 mm (mean 50,46; N=6). 

Eco log i cal no tes. - Twelve of the 16 were caught in streams in 
tree savanna. One was caught in a stream fringed by a gallery forest and 
three were collected in bush savanna. 

Both adult females, caughb in August, contain enlarged ova. 

Ra n g e . - F'rom northeastern Congo southward to Cape Province and 
westward to Angola. 

Garamba localities and specimens: Cellule Biologique 1 (13), Nagba
rama (3). 

Xenopus tropicalis (GRAY). 

Silurana tropicalis GRAY, 1864, Ann. Mag. Nat. Hist., (3), 14, p. 316 - Lagos, 
Nigeria. 

Xenopus tropicalis MÜLLER, 1910, Abh. Bayer. Akad. Wiss., (2), 24, p. 625. 

Des cri p t ive no tes. - Head small, narrow, axilla to snout 
distance 4 times in snout-vent; diameter of eye about one-third of interorbital 
width; lower eyelid covering anterior lower eighth of eye; orbital tentacle 
one-third to one-half of eye; three inner toes and inner metatarsal tubercle 
with black, horny claws; ventral surfaces yellowish brown, dark pigment 
not forming distinct spots. 

Sec 0 n d a l' y se x cha r a c ter s . Two females containing 
enlarged ova measure 58,5 and 60,9 mm. Four males with nuptial pads 
similar to those of XenoJYUs laevis measure 48,9-60,1 mm. 

Eco log i cal no tes. - Of the 14 frogs in this sample, 6 were caught 
in streams, 2 in marshes, and 1 each in a spring, a temporary pond, and a 
permanent pond. No information is available on 3. These aquatic situations 
were mainly in grass savanna (7 specimens), but also in gallery forest (2) 
and tree savanna (1). 

Though XenoJYUs tropicalis is primarily a min forest species, it has been 
reported from savannas at the edge of the rain forest province (SCHIOTZ, 
1963). 
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Ra n g e . - F)'om Portugese Guinea and Liberia to northeastern Congo 
and southward to the mouth of the Congo (PARKER, i936A) and northeastern 
Angola (LAURENT, i954B). 

NOBLE (i924) reported tropricalis from Medje and Avakubi about 250 km 
from the Garamba, and DE WITTE (i930) reported it (rather, its synonym 
calcaratus) from Faradje at the boundary of the Garamba park. Unfortuna
tely, neither author distinguished between tropicalis and jraseri, which 
PARKER (i936A) clearly demonstrated to be a distinct species. 

Garamba localities and specimens: Cellule Biologique 1 (4), Cellule 
Biologique II (6), Dungu Hiver at Nagero (i), Garamba River (i), Napokom
weli (1), Wilibadi (i). 

Xenopus fraseri BOULENGER. 

Xenopus jraseri BOULEl'\GER, 1905, Proc. Zool. Soc. London, 1905, p. 250 
West Africa. 

Des cri pt ive no tes. - Head moderately small, axilla to snout 
distance 3 1/2 to 4 times in snout-vent length, diameter of eye one-half or 
slightly more of interorbital width; lower eyelid covering two-thirds of eye; 
three inner toes and inner metatarsal tubercle with black, horny claws; 
throat, chest and abdomen brown without spots or yellow with black spots; 
ventral surfaces of limbs yellow with bold, black spots. 

The two females making up this sample contain enlarged ova. Theil' 
snout-vent lengths are 46,4 and 5i,4 mm. 

L a r v a e . - Three tadpoles, two of them in metamorphic stages. The 
inner metatarsal tubercle has a black claw which immediately set these 
larvae apart from Xenopus muelleri and X. laevis. Larvae of X. tropicalis 
from the Ivory Coast, which is oustide the range of X. jraseri, have no 
lateral stripe on the tail and body. The present series has a light stripe on 
the side as in X. muelleri. 

Eco log i cal n 0 tes. - The adults were collected in a marsh 
formed by rains in the flood plain of a stream in a wooded part of the park. 
The larval series was taken in a marshy stream in the same general area. 
The species occurs generally in the rain forest belL 

Ra n g e. - Northeastern Congo westward to the Cameroons (PARKER, 
1936A) and southwestwards to the mouth of the Congo (LAURENT, i961). 

Garamba locality and specimens: Bagbele-Moke (2), Napokomweli 
(3 larvae). 
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Bufo funereus funereus BOCAGE. 

Bu/o /unereus BOCAGE, 1866, Jour. Sc. Lisbonne, 1, p. 77 - Duque de 
Bragança, Angola. 

T a x 0 nom i c no tes. - With the large series from the Garamba at 
hand the subspecific status of Bu/o /unereus upembae from southeast Congo 
can be confirmed. The northern Congo population, like that of Angola, 
lacks a tarsal ridge though a few small, spinose tubercles may appear in 
that position. The tympanum in the Garamba toads, as in Angolan ones, 
is two-thirds to three-fourths the diameter of the eye instead of one-half the 
eye as in /unerus upembae (SCHMIDT and INGER, 1959). The relative tym
panum width, in terms of thousandths of snout-vent length, is 43-60 (median 
48) in /' upembae (4 cf cf, 4 <.j? <.j?) as compared to 55-80 (median 71) in 
Garamba /' /unerus (10 cf cf, 10 <.j? <.j?). 

The dorsal skin in Garamba males does not become as smooth as it does 
in those of /unereus upembae. The nuptial pad, which in f. upembae covers 
the entire inner surface of the forearm (SCHMIDT and INGER, 1959), is confined 
L1 the fingers in Garamba males. 

Ru/o gracilipes BOULENGER from the Cameroons-Gabon area was made 
a synonym of /unereus by BOULENGER (1906). PERRET and MERTENS (1957) 
treat this population as a subspecies, /unereus gracilipes. Thanks to 
Dr. PERRET, 1 have been able to examine a series from the Cameroons. 

Besides being much smaller than typical /unereus, the difference on 
which PERRET and MERm;Ns maintain gracilipes as a distinct form, graci
lipes differs from /' /unereus and /' upembae in having a vocal sac, in the 
ornamentation of the skin, and in the amount of webbing. F'emales of graci
lipes have 4 or, less commonly 3 1/2 phalanges of the fourth toe free of 
webbing. At most 3 1/2 and usually only 3 phalanges of the fourth toe 
are free in female /' /unereus and /' upembae. The other toes have corres
pondingly less webbing in gracilipes as compared to the larger forms. The 
sides of the body in gracilipes have isolated, long, conical warts that are 
twice as high as the dorsal ones. The lateral warts of /unereus are higher 
than the dorsal ones, though not twice as high, and are closely grouped. 
The condition in gracilipes recalls camerunensis. 

As the differences between gracilipes and /unereus are of the magnitude 
associated with the graps between sympatric species of Bu/o, gracilipes 
should be recognized as a distinct species. 

Dia g nos i s . - Size small to moderate, adults 36-65 mm; no cranial 
crests; parotoids long, low, separated from eyelid; tympanum 2/3 to 
3/4 eye diameter; a series of separate, conical glands behind rictus; first 
finger longer than second; two round or oval metatarsal tubercles; no tarsal 
ridge. 
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Color (in alcohol) dark brown above; a broad yellowish interorbital bar 
usually with a short spur anteriorly on snout and a longer spur on occipital 
region; a few indistinct dark spots on back. 

Sec 0 n d a l' y se x cha l' a c ter s . - Males have the same nuptial 
pads and skin characters as males of funereus (SCHMIDT and INGER, op. cit.) 
exept for the differences noted above. Contrary to Witte's statement (i930, 
p. 242), males from the northern Congo do not have vocal sacs. In addition 
tu the Garamba series, males from Niapu (AMNH 8520, 8523-4, 8527) and 
Niangara (AMNH 855i), northern Congo, have been examined. 

The 42 Garamba males having nuptial pads measure 35.5-49.3 mm (mean 
42.69 ±0.49). The smallest female containing ova measures 45.9 mm, the 
largest 62.2 mm; the mean of i3 within that range is 54.i5 ±1.54 mm. 

Eco log i c a l'n 0 tes. - The distribution of funereus in various 
habitats is given in Table i4. Though occasionally living in grass savanna, 
it is more restricted to forest conditions than either regularis or latifrons. 
The preference for forest is more pronounced than the table shows, for 
i6 of the 24 funereus listed under « grassy seepage areas » were caught in a 
gap in a gallery forest. 

The number of adults availüble is not sufficient to define reproductive 
cycles. Sorne males of funereus upembae having well-developed secondary 
sex characters are found in aIl months of the year (INGER and GREENBEEG, 
i956). Sorne males having nuptial pads on the first two or three fingers 
were collected in every month from March through September in the 
Garamba. But the ratio of sexually competent to incompetent each month 
cannot be determined on the basis of the small samples available. Garamba 
females containing mature ova were colleeted in May, July, and August. 

Ra n g e . - Angola and southern and eastern Congo. 

Garamba localities and specimens: Cellule Biologique 1 (H); Cellule 
Biologique II (30); source of Aka River (8); Bagbele (i); Biadimbi (i); 
Buluku (4); Dedegwa (5); source of Makpe River (i); Mobaba (i4); 
Morubia (i); Naluguambala (i); Ndelele (i); Mount Uduku (i). 
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Bufo latifrons BOULENGER. 

Bu/o lati/rons BOULENGER, 1900, Proc. Zool. Soc. London, 1900, p. 435, pl. 27, 
fig. 1 - Benito River, Gaboon; PARKER, 1936, Proc. Zool. Soc. London, 
1936, p. 152. 

T a x 0 nom i c no tes. - One of the two most abundant toads in the 
savannas of the Garamba differs from regularis in being smaller and in 
having a less elevated parotoid, a longer eye-parotoid gap, and a longer 
and less deep snout (Table 7). In regularis the dorsal surface of the snout 
is horizontal immediately in front of the eyes and begins to slope down
wards only near the tip. In the smaller species (lati/rons) the profile of the 
snout slopes downward from the eyes. In regularis the parotoid overlies 
one-half of the tympanum; in lati/rons the anterior mm'gin of the parotoid 
is even with the rear edge of the tympanum. The call of lati/rons is also 
different from that of regularis (Fig. 17). 
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FIG. 17. - Comparison of caUs of (left) Bufo lalifrons (RFI-2313) 
and (right) B. regularis (RFI-2314) recorded within a few minutes 

of each other on the Dungu niver, February 28, 1959. 

The Garamba series agrees with lati/rons BOULENGER (as redifined by 
PARKER, 1936) from Cameroons and Gaboon in the low, inconspicuous 
parotoid, in the separation of parotoid and eye, in the narrow, branching, 
black dorsal markings (see BOULENGER, 1900, pl. 27, fig. 1), and in the not
ched edge of the rictal gland. It is in these characters that lati/rons of West 
Africa differs fram regularis. 

One of Parker's specimens and three others from the Cameroons (CNHM 
19816-18) and two from Gaboon (CNHM 75043, 75048) were examined. They 
differ from the Garamba population in the lengths of foot, tibia, and fingers, 
in the width of the tympanum, and in the number of tubercles on the ventral 
surface of the foot (Table 8). The Garamba toad is therefore described as 
a new subspecies. 
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Table 7. - Comparison of body proportions in malesl of Bufa latifrans savannae 
and B. regularis from the Pare National de la Garamba. Proportions given in terms 

of thoumndths of snout-vent. 

Number Range Median U (1) p 
11 1 1 1 

1. savannae 

regularis 

10 savannae 

regularis 

1. savannae 

regularis 

1. savannae 

regulart:s 

1. sat'annae 

regularis 

1. savannae 

regttlaris 

.. 

000 

.. 

o •• 

.. 

.. 0 

.. 

.. 0 

.. 

.. 0 

.. 

.. 0 

000 000 

00. 000 

00. ..0 

... ... 

... ... 

.. 0 ... 

... .. 0 

0" .. 0 

0.0 ... 

... ... 

... ... 

.. 0 ... 

11 

10 

11 

10 

11 

10 

10 

10 

11 

10 

11 

13 

Tibia length 

324-382 367 

1 368-399 1 381 1 
14,5 

Head with 

345-373 358 
1 

348-387 1 369 1 21,5
1 

Tympanum diameter 

61-73 1 67 

1 61-79 1 71 1 26 

Eye-parotoid distance 

29-67 55 

1 10-44 1 20 1 4 

Eye-nostril distance 

69-90 80 

1 63-76 1 71 1 8 

Nostril-mouth distance 

71-80 76 

1 75-88 1 83 1 12 

-

1 0,007 

-

1 0,02 

-

0,051 

-

1
< 0,001 

-

1 < 0,001 

-

1
< 0,001 

(1) U af Mann-Whitney test. 
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Table 8. - Comparison of Bufo latifrons from Cameroons and Gaboon with sample 
from the Parc National de la Gara:mba. Body proportions given in thousandths 

snout·vent length. 

Sample 
1 Number (') 1 Range Median 1 U (2) p 

West Mrica. 

Garamba ... 

5 

21 

375-438 

324-382 

Tibia length 

394 

356 2 0,001 

West Africa . 

Garamba ... 

5 

10 

381-434 

354-406 

Foot length 

410 

382 7,5 0,05 

West Mrica. 

Garamba ... 

4 

10 

Fourth finger, length 

135-169 

109-130 

140 

119 ° < 0,001 

West Africa. 

Garamba ... 

5 

21 

335-369 

339-373 

Head width 

361 

351 34,6 > 0,10 

West Africa . 

Garamba ... 

5 

21 

Tympanum diameter 

43-65 

54-75 

56 

67 10 0,008 

West Africa . 

Garamba ... 

5 

20 

Eye-parotoid distance 

59-86 

29-67 

67 

47 4,5 0,002 

West Mrica. 

Garamba ... 

5 

10 

Number of tubercles, fifth toe 

5-6 

7-8 

(') Sexes lumped. West African sample : 2 (!; (!;, 3 ~ ~. Garamba sampIe : 11 (!; (!;, 

10 ~ ~; or 10 (!; (!;, 10 ~ ~; or 5 (!; (!;, 5 ~ ~ . 

(2) U of Mann-Whitney test. 
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Bufo latifrons savannae n. subsp. 

Ho lot Y p e . - F'ield number RFI-323i. An adult male collected at 
the source of the Nabakoyo River, Parc National de la Garamba, Congo, at 
approximately 750 m, March 26, 1959, by ROBERT F. and MARY LEE INGER. 

Par a t y p es. - Three hundred seventy two adults and subadults from 
the Parc National de la Garamba. 

Dia g nos i s. - Size moderate, adults 45-75 mm; parotoid low; eye
nostril distance equal to or longer than nostril-mouth distance. Like the 
typical form but having 7 or 8 tubercles on the fifth toe between the outer 
metatarsal tubercle and the tip of the toe instead of 5 or 6; foot (measured 
from base of inner metatarsal tubercle to tip of fourth toe) less than two
fifths of snout-vent instead of more than two-fifths. 

Des cri p t ion. - Body robust; head broad, obtusely pointed, without 
ridges; snout sloping downward from preorbital level, rounded in profile, 
projecting slightly beyond mandible; canthus distinct, lores sloping, not 
concave; prefrontal region concave; interorbital slightly greater than width 
of upper eyelid; eye not as long as snout; tympanum distinct, diameter 
equals three-fifths eye diameter; parotoids distinct, but low, oval, length 
subequal to parotoid-nostril distance; rietal gland a long serrated ridge. 

F'irst finger longer than second; subarticular tubercles and accessory 
tubercles of palm distinct, single. Toes with thick web; web leaving two 
phalanges of third and fifth toes and 3 1/2 of fourth toe free; subarticular 
tubercles conspicuous, single; numerous accessory tubercles on sole; an oval 
inner and a round outer metatarsal tubercle, both raised but not compressed; 
a smooth-edged tarsal ridge. 

Dorsal warts heterogeneous, dense; lateral warts not larger than dorsals; 
ventral surface coarsely granulaI'; interorbital and prefrontal areas with 
small melanin-tipped spinules. 

Color (in alcohol) grayish brown above; a pair of small, black prefrontal 
spots; a pair of oblique, black bars on posterior haIves of eyelids narrowly 
separated on mid-line; a pair of black spots middorsally hordering parotoids 
posteromedially; two additional pairs of black spots mid-dnrsally; limbs with 
dark cross-bars; venter cream colored, immaculate; gular region black (see 
secondary sex characters below). 

Measurements (mm) of holotype : snout-vent 62.7; tibia 2J.'f: head' width 
22.0; tympanum 4.i. 

In general the dark dorsal markings form a thin network of SJllllll spots 
or bars except for the preorbital, interorbital, and scapular spots. An indi
cation of this pattern is shown in Boulengers's illustration (1900, pl. 27, fig .. 1) 
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Table 9. - Sexual dimorphism in Bufo latifrons savannae from the Parc National 
de la Garamba. Body proportions given in thousandthsi of 'snout-vent. 

Sex Number 1 Range Median 1 U (1) 1 
p 

Males '" 

Females 

11 

10 

324-382 

326-364 

Tibia length 

367 

342 23 0,03 

Males ... 

Females 

11 

10 

345-373 

339-355 

Head width 

358 

345 9,5 0,002 

Males ... 

Females 

10 

10 

Eye-parotoid distance 

29-67 

30-58 

55 

40 16 0,013 

Males ... 

Females 

11 

10 

Tympanum diameter 

61-73 

54-75 

67 

66 47 > 0,10 

(1) U of Mann-vVhitney test. 

of the type of l. lati/rons. The diameter of the tympanum varies from 
slightly smaller ta slightly larger than half the eye diameter. The rietal 
gland may have from one ta five or six notches with the result that it appears 
ta consist of two long ridges or as many as five or six adjacent cones. An 
oblique lateral row of enlarged warts is usually present. Variation in body 
proportions is shawn in Table 8. 

Cam par i son s . - Differences between l. savannae on the one hand 
l. lati/rons and regularis on the other have already been noted. The absence 
of long, conical, lateral warts distinguishes this form from carncrunensis 
PARKER. The other toads in northeastern Congo, steindachneri and fune
reus, lack tarsal ridges. 

3 
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Sec 0 n d a l' y S e x cha l' a c ter s . - Females are larger than males. 
The smallest female containing enlarged pigmented eggs measures 54.3 mm., 
snout to vent, and the next larger one 55.1 mm. The maximum size for 
females is 77.4 mm. The mean of 63 adult Garamba females (55.0 mm. and 
over) is 64.62 ± 0.58 mm. The smallest male having vocal sacs measures 
40.9 and the largest 67.6 mm. The mean of 122 is 53.86±0.47 mm. Males 
have slightly longer tibias, wider heads, and larger eye-parotoid gap 
(Tabel 9). 

The vocal sac in males is median and subgular, extending across the entire 
width of the throat. The sac opens into the mouth by means of a single 
long slit that may be on either side of the tongue. In 35 Garamba males 
chosen at random, the vocal sac opening is on the right side in 16, on the 
left in 18, and bilateral in one. The vocal sac and its investing muscle are 
usually densely pigmented; in only one small adult male (47.5 mm.) are 
melanophores absent. The gular skin is usually black; seven Garamba 
males, however, have cream-colored throats. 

Nuptial pads typical of Buta (INGER and GREENBERG, 1956) occur on the 
first three fingers. On the first finger the pad covers the dorsal and medial 
surfaces from the distal third of the metacarpal to the base of the terminal 
phalanx, and a small patch of nuptial spinules on the medial part of the 
palmaI' tubercle. On the second finger the pad covers a small oval area on 
the dorsal surface near the base of the fing8l1 and extends along the medial 
edge of the finger to the center of the terminal phalanx. When present on 
the third finger, the pad is restricted to a narrow strip on the medial edge 
of the finger. Sorne males seen have nuptial pads on the first fingers only 
but most have them on the first and second fingers. The pads also vary in 
the development of melanin in association with the number of fingers occu
pied (Table 10). 

Table 10. - Frequency distribution of adults males of Bufo latifrons savannae 
with respect to pigmentation and extent of development of nuptial pads. 

Fingers covered by pad 

Color of pad 

First only 

Yellow ... ... ... ... 4 

Brown ." ... ... ... 6 

Black ., . ... ... ... 3 

Total ... ... ... 13 

1 

First two 
1 

First three 

2 

19 

84 

105 

-

-

8 

8 
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The dorsal warts of both sexes are tipped by a cone usually surrounded 
by similar though smaller cones. In females and juvenile males the cones 
are whitish and flattened. In mature males they may resemble those of 
females (( female » type of Table 11), or be raised into sharp spinules tipped 
with melanin (( strong » type of Table 11). Variation in this charaeter is 
correlated with the development of the nuptial pad. The contingency test 
applied to the frequencies of Table 11 yields a chi-square value of 33.9, 
which with 6 degrees of freedom is equivalent to a probability of less than 
00001; the hypothesis of l'andom distribution within the table may be safely 
rejeeted. 

Table 11. - Frequency distribution showing relation of development of nupt!al pad 
to that of dorsal spines' in adult males of Bufo latifrons savannaeo 

Dorsal spines (1) 

« Female l) type 00. 00. 00. 

Intermediate .0. 00 . 00. 

Strong .. 000 00. 00. 00. 

Fingers covered by nuptial pads 

None First only First two First three 
1 1 1 

--2 2 

-2 8 6 

- 23 36 

4 13 42 2 

(1) Definition of these categories given in texto 

The deposition of melanin on the nuptial pads is part of the same process 
as the build up of melanin on the dorsal spines (Table 12). As the amount 
of melanin in the pads increases, so does the amount on the dorsal spines. 

The vocal sacs apparently develop prior to the nuptial padso Four of the 
of the males seen have vocal sacs but no nuptial pads. All males having 
nuptial pads also have vocal sacs. 

LaI' v a e. - On the night of March 22-23, 1959, a pair of adults 
(RFI 2496-7), caught in amplexus in shallow water in the Dungu River, 
were placed in a plastic bag with a small amount of water and left at the 
edge of the river. Between 01 : 00 and 07 : 00 hours, this pair laid many 
eggs sorne of which were transferred to pans and allowed to develop. 
Tadpoles hatching from these eggs were fed high protein Pablum (a dried 
prepared infants' food)o The larvae were preserved 08 : 00 hours, March 
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Table 12. - Frequency distribution showing relation of build up of dorsal s,pines, 
amount of melanin on nuptial pads, and extent of nuptial pads, in adult males of 

Bufo latifrons savannae. 

Position of nuptial pads 

First finger only First two fingers 

Dorsal spines 
1 

Color of pads Color of pads 
1 

Yellow Brown Black Yellow Brown Black 
1 1 1 1 1 

« Female l) type ... ... 2 1 - - -
1 

- -

Intermediate .. ... ... i 6 i i 3 2 

Strong ... ... ... ... i - i - 3 33 

1 

31, at which time they were in Stages 1 and II (TAYLOR and KOLLROS, 1946; 
Stages 26-28 of LIMBAUGH' and VOLPE, 1957). The description that follows is 
based on these Stage II larvae. 

Body oval, flattened above and below, width about half of length; eyes 
superior, one-third of distance from snout to end of body; interorbital 
slightly larger than internarial; eye-nostril distance about half of interorbital; 
nostril much doser to eye than to tip of snout; spiracle sinistral, non-tubular, 
opening in line between eye and root of limb bud and doser to limb bud than 
to eye; anus tubular, median. 

Tail margins subparallel, tip broadly rounded; dorsal fin beginning at 
root of tail, rising slightly beyond level of anus, deeper than ventral fin; 
caudal muscle weak, not as deep as dorsal fin beyond proximal quarter or 
third of tail, not reaching end of fins. 

Oral disk ventral, subterminal; width of disk half width of body; short, 
thick papillae in a single row at sides of oral disk; labial teeth 1 : 1-1/111 
(44 specimens) or 1 : 1-1/1-1 : II (17); gap in the inner anterior row much 
narrower than each half of the row; gap in the inner posterior row narrower 
than that of anterior row; three posterior rows subequal in length, shorter 
than outer anterior row; outer anterior and posterior rows forming margins 
of lips; beaks finely serrated, black at margins, anterior beak broadly 
U-shaped. 

Color black above and on sides; below colorless or with a narrow trans
verse streak of melanophores at anterior margin of branchial chamber; 
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caudal muscle black, with a colorless band in ventral third running two
thirds of tail length; fins colorless or with a few melanophores on dorsal fin 
near root of tail. 

Total length 9.0-iO.5 mm. 

Four specimens three days younger than the above had vestiges of suckers 
and had only two posterior tooth rows, both continuous. Total lengths of 
these four were 6.3-6.8 mm. 

Seven additional lots of tadpoles, similar to those just described, were 
colleeted, six of them from the same place on the Dungu River. They are 
in various stages of development from early limb bud (stage III) to the 
beginning of tail resorption (Stage XXII). Labial tooth counts are 1 : 1-1/111 
(13 specimens) and 1 : 1-1/1-1 : Il (1). The dorsal fin in aIl but one (Stage III) 
has a thin network of melanophores. The ventral portion of the caudal 
muscle is colorless as in others described above, but the more dorsal portions 
of the muscle has colorless spots in the midst of the previously solid black 
area. The underside of the body has many more melanophores than do 
those of the younger larvae. Beginning at Stage XVII, the paired dorsal 
spots characteristic of adults of both regularis and latifrons savannae become 
apparent. The sizes at various stages are given in Table 13. Full larval 
size is reached near Stage XI, when aIl five toes are indicated by notches. 

Table 13. - Size, proportions, and stage of Bufa larvae (regularis or latifrans savannae) 
from the Parc National de la Garamba. 

Stage (1) Number Total length Tail/Body 

III 1 14,0 1,33 

IX-X 3 16,5-20,0 1,35-1,60 

XI 2 22,5-24,0 1,40-1,50 

XII 3 18,5-24,0 1,31-1,52 

XIII-XIV 3 17,5-27,5 1,33-1,75 

XVII-XVIII 2 20,0-23,5 1,23-1,35 

XIX 1 23,0 1,42 

XX 1 24,5 1,45 

XXI 1 21,5 1,26 

XXII 1 17,5 0,84 

(1) Stages accarding to scherne of TAYLOR and KOLLROS, lf)46. 
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A pair of adult B. regularis were caught in amplexus at the same time 
and place as the pair of latilrons and treated in the same manner. Eggs 
and larvae from the regularis pair were reared and fed as were the latilrons 
larvae, and were preserved in the same hour. These regularis larvae, which 
reached the same stage of development as the latilrons larvae, are indistin
guishable from them. The latilrons larvae have fewer melanophores on the 
ventral surface of head and body and a larger proportion of the series have 
completely developed labial tooth rows. 

Because of this similarity, the seven lots of aIder tadpoles mentioned above 
cannot be identified to species with assurance. They do agree with descrip
tions of regularis larvae from Guinea (LAMOTTE and ZUBER-VOGELI, 1954), 
Tripolitania (SCoRTEccr, 1936), and Bechuanaland (POWER, 1927). 

Table 14. - Frequency distribution with respect to habitats of Bufo species 
collected in the Parc National de la Garamba. 

Non.aquatic habitats (1) 

Species 
Grass Shmb Troo Gallery 

savanna savanna savanna forest 
11 1 

-000 000 000 222 2 8regularis 

688 5 25latifrons. ...000 000 

- 1110funereus 000 00. .0. 2 

regularis ... ... 00' 

latifrons. ... o.. o.. 

funereus o.. ... 000 

steindachneri . o..O" 

Marsh 

14 

48 

3 

-

Aquatic habitats
 

Pond IGrassy seepagel Stream (3)
 
1 

9 

30 

1 

8 

area (2) 

18-

6 51 

24 26 

- 2 

(1) Specimens listed in eitlLer aquatic or non-aquatic habitats, but not in bath. 

(2) With ftowing water; usually drainage of small springs or marsheso 

(3) Includes specimens caught on bankso 
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Eco log i c a ln 0 tes. - Of the specimens collected away from the 
immediate vicinity of water and for which detailed habitat notes are 
available, roughly 5 pel' cent were caught in gallery forest, 20 pel' cent in 
tree savanna, and the l'est in grass savanna (Table 14). Thus, though this 
form of tati/Tons is primarily an animal of the grass savanna, it ranges into 
wooded habtats. 

Bu/o tati/Tons was found in rodent burrows and other holes in the savana 
as weIl as on the surface (Table 15). As a significantly larger proportion of 
those caught below the surface were taken during the dry season (November 
through March) than during the wet, tati/Tons probably uses burrows prima
rily to escape the low humidity of the dry season. 

Table 15. - Monthly frequency dis,tribution with respect to capture above and 
below ground of Bufo latifrons and B. regularis in the Parc National de la Garamba. 

1 

On the surface (l) ...
 
In holes ... .. , ...
 

On the surface (l) ...
 
In holes ... ... ...
 

Seasons 

Dry 1Wet 

Months 

J. 1 F·I M·I A·I M·I J. 1 J. 1 A·I s·1 0·1 N·I D. 

latifrons 

114 19 13 7719 12121 21 81 221 1 11-1-1 1119 7 13 21 2 2 - - - - - 5 630 1 

regularis 

14571-1-\15147154118110 1-1 11 11 41 12 
38 12 41 - 10 3 4 - - - - 1 92 

1 
17 

(1) Does not include animaIs caught in aquatic situations. 

Though many specimens were collected at a variety of aquatic habitats 
(Table 14), tati/Tons usually cornes to such places only to breed. Oviposition 
occurs in standing or very slowly moving water. Many of the specimens 
listed in Table 14 under « stream» were caught in breeding aggregations 
at the Dungu River in an area of small, isolated pools left in holes in the 
bed rock as the water level fell towards the end of the dry season in 1959 
(Fig. 9). Immediately downstream from the area shown in Fig. 9 the bed 
of the river dips downard forming a permanent deep pool in which the 
CUl'rent was maintained even at the nadir of low water; very few males 
of lati/Tons called from this part of the river. 
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Photo: R. F. INGER. 

FIG. 18.	 - eut-off meander of Garamba River, 
Parc National de la Garamba. 

Photo: R. F. INGER. 

FIG. 19. - Dungu River in flood, Parc National de la Garamba. 
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Trees line the banks of the Dungu and males called from beneath their 
overhanging branches at the river's edgeo They also called from seepage 
areas under trees adjacent to the rivero A small breeding aggregation was 
seen at the edge of a marsh where small trees overhung the water. 

An enormous breeding aggregation formed around a eut-off meander of 
the Garamba Rivel' (Figo 18) in open grass savannao 

The time of day at which calling began was relatively constant during 
the period March through May, The first call was heard between19590 

18 : 00 and 18 : 30 hours and calling continued to midnight but stopped 
sometime before 03 : 00 hours. 

The breeding period begins toward the end of the dry season in early 
March and continues at least until June and possibly until July. Large 
choruses were heard in March, April, and May and the high proportion 
of adults in breeding condition in June and July (Table 16) indicates 
contiuation of activity until that timeo Data are not available for the later 
months of the yearo 

Table 16. - Monthly frequency distributions with respect to bre,eding competence 
of adult Bufo latifrons savannae from the Parc National de la Garamba. 

Month 

January 0'0 ... ... o •• ... 

February 000 .. 0 .. 0 ... ... 

March .. 0 "0 .. 0 .. 0 "0 0" 

April ... .. 0 .. 0 .. 0 .. 0 ..0 

May 0" .. 0 .. 0 0" ... ... 
June ... .. 0 ... .. 0 .. 0 ..0 

July .. 0 .. 0 ... ... .. 0 .. 0 

August o. ... ... .. 0 .. 0 ..0 

September .. 0 ... .. 0 .. 0 .. 0 

Males 

Secondary sex characters 

complete (1) 

2 

3 

28 

27 

19 

12 

6 

4 

1 

incomplete 
1 

3 

5 

6 

7 

-

-

-

-

2 

Females 

1 

Ova 
1 

1 

mature 

-

6 

2 

9 

9 

4 

2 

-

-

1 

not mature 
1 

1 

3 

10 

12 

3 

') 
v 

1 

-

-

(1) Brown or black nuptial pads on at least the first and second fingerso 
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Eggs and larvae were found in the small pools of the Dungu River 
mentioned above (Fig. 9). Though aIl of the larvae cannot be assigned 
definitely to lati/rons (see above p. 36), collection of clasping pairs of lati/rons 
in these pools is strong circumstantial evidence that this species oviposits 
in this situation. Larvae developing in these pools, which at the time of 
my observations varied in area from 30 x 60 cm. to i x 3 m. and in depth 
from 3 to 30 cm., are exposed to radical fluctuations in the physical aspects 
of their environment. Those hatching in early March while the drought 
continues live in constantly shrinking water holes that may dry up if no 
light rains fall. During one day in March, a 60 cm. pool shrank iO cm. 
in length. Larvae hatching after the middle of March are likely to be swept 
away by periodic floods. Figure i9 is a view of the same area shown in 
Figure 9 after heavy rains in the fourth week of March. 

As these pools are only partially shaded, the water temperature has a 
large range. On two successive days in March water temperatures in a pool 
60 x 30 x iO cm. varied from 24°,6 to 34°,6 C. 

Bu/o lati/rons is often found with regularis. On twelve occasions the 
De Saeger Mission caught these species together in rodent burrows. Both 
species bred along the part of the Dungu River described above, though 
regularis was more abundant away from the banks and, therefore, the 
trees. Thirty-five lots from the De Saeger Mission contain both regularis 
and lati/rons. Apart from the i2 in burrows, i4 of those lots are from 
grass savanna, 4 in shrub or tree savanna, 2 along stream margins, and 
3 from marshes. 

An additional lot from tree savanna includes lati/rons, regularis, and 
B. /unereus. Lots including lati/rons and /unereus are from tree 
savanna (i), grass savanna (i), gallery forest (i), and marshy streams just 
below gallery forest (2). Two series including lati/rons and B. stein
dachneri are from temporary flood-plain marshes. 

Ra n g e. - This subspecies is known at present only from the Parc 
National de la Garamba, Niangara (AMNH 8552), and Mauda, about 60 kilo
metel's north of Niangara (MRCB 1799-i80i). 

Garamba localities and specimens: Cellule Biologique l (50); Cellule 
Biologique II (i59); headwaters of Aka River (i); Anzeli (i); Bagisana (i); 
Bagunda (4); Biadimbi (4); Iso (i); Km. 17 from Bagbele (i); Mabanga (i); 
Haute Makpe (i); Mobaba (2); source of Moko (i); Nabakoyo (8); Nagero (38); 
Ndelele (6); Tikadje (i). 
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Buto regularis REUSS. 

Bujo regularis REUSS, 1834, Mus. Senckenb., 1, p. 60 - Egypt. 

T a x 0 nom i c n 0 tes. - AlI adult males from the Garamba have 
bilateral vocal sac openings and thus support the previously observed north
south dichotomy in this character (SCHMIDT and INGER, 1959). They, 
therefore, differ from males in the southern part of the Congo where a 
single opening is typical. The Garamba population also differs from the 
southern Congo population in reaching sexual maturity at a larger size. 
The average snoutvent length of 141 adult males from the Province of 
Katanga in the southern Congo is 58.49±0.69 mm (ibid.); more than one
haH of the Katanga males are less than 60 mm, the minimum of adult 
Garamba males. Seventy adult males from the Garamba have a mean of 
71.61 ± 0.52 mm. The difference between the means is statisticaIly signif
icant (P<O.OOl). Corresponding data for females are: Katanga 70.22 
± 1.28 mm (N =98), Garamba 83.20±0.86 mm (N =44); the difference between 
these two means is also statisticaIly significant. 

Des cri p t ive no tes. - Size large, adults 60-100 mm; no cranial 
crest; parotoids large, elevated, oval, narrowly separated from eyelid; 
tympanum 1/2 to 2/3 eye diameter; an elongate smooth-edged gland behind 
rictus; first finger longer than second; two oval metatarsal tubercles, a 
distinct tarsal ridge. 

Color clay 01' olive brown above, with dark brown or black spots in pairs 
beginning on interorbital. 

Sec 0 n d a r y s e x cha r a c ter s . - These have been described in 
detail elsewhere (INGER and GREENBERG, 1956). 

Males with vocal sacs measure 60.0-82.6 mm (mean=7i.61±0.52; N=70). 
Females containing enlarged, pigmented ova measure 67.3-98.3 mm 
(mean=83.20±0.86; N=44). 

Eco log i cal no tes. - Of the specimens for which detailed habitat 
information is available, aIl but about 5 pel' cent were caught in grass 
savanna; none were caught in gaIlery forest (Table 14). An additional 41 were 
collected in aquatic situations: in or at the edge of streams, in ponds, and 
in marshes (Table 14). These aquatic sites are used fol' breeding. 

Bujo regularis was coIlected in rodent burrows and other holes in the 
savanna as weIl as on the surface of the ground. As Table 15 shows, it 
is found below ground more often in the dry season (November through 
mid-March) than in the wet season. Aquatic captures are omitted from 
Table 15. 

Breeding takes place in standing or slowly moving water. 1 observed 
regularis calling and clasping most often in small pools of the Dungu River. 
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By late February or early March, at the end of the dry season, the Dungu 
has dropped leaving many sma!! pools isolated in the rocky bed (Fig. 9). 
Males ca!! (F'ig. 17B) more frequently out in the open away from the tree
lined banks (in contrast to Bu/a lati/Tons savannae, see p. 39) and never in 
the marshy areas that occur at intervals under the trees along the river. 
Males were also calling from the edges of a cut off meander (Fig. 18) of the 
Garamba River. This, too, is a site without overhead vegetation coyer. 

Ca!!ing and oviposition occur at least from the end of February through 
May, the inteval of my observations, and may extend over a much longer 
period. Indirect information from the secondary sex characters of the males 
and the gonads of the females suggests a peak of reproductive activity in 
the first four months of the year (Table 17). 

Ecological relations with Bu/a lati/Tons savannae are discussed under 
that species. 

Table 17. - Monthly frequency distribution with respect to reproductive competenoe 
adult Bufo regularis from the Parc National de la Garamba. 

1 Males 

1 

Month Secondary sex characters 

complete (1) 

13January ... ., . ... .. , ... 

10February ... '" ... ... ... 

15March ... ... .. , ... ...'" 

6April ... ... ... ... ...'" 

-May ... ... '" ... ... ... 
1June ... ... ... ... ... ... 

July ... .. . ... ... ... ... 1 

August .. ... ... ... ... .. . 1 

-Reptember ... ... ... ... ... 

October. ... ... ... ... 1'" 

November ... ... ... '" ... 1 

2December ." ... ... .. .'" 

1 

incomplete 
1 

5 

-

-

2 

1 

3 

1 

-

2 

3 

1 

1 

(1) Brown or blacl, nuptial ]lads on first two flngers. 

Females 
1 

Ova 
1 

mature not mature 
1 1 

5 10 

11 4 

15 15 

5 2 

1 3 

1 3 

1 3 

1 3 

- 2 

- -

1 -

2 1 

1 
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R an g e. - AIl of Africa south of the Shara. 

Garamba specimens and localities: Cellule Biologique 1 (47); Cellule 
Biologique II (270); Mount Aka (2); Akam (1); Mount Bamangwa (2); Gangala 
na Bodio (4); Kalimvua (1); Km. 17 from Bagbele (5); Mabanga (2); Makpe (4); 
Mobaba (4); source of Moko River (1); Mount Moyo (1); Nagero (12); 
Ndelele (1); Mount ûtro (4); Mount Tungu (4); Mount Uduku (2). 

Bufo steindachneri PFEFFER. 

Buto steindachneri PFEFFER, 1893, Jahrb. Hamburg. Wiss. Anst., 10, p. 35, 
pl. 2, fig. 8 -- Kihengo, Tanganyika. 

T a x 0 nom i c no tes. - The Garamba series agress with the original 
description almost point for point. The sole difference lies in the dorsal 
surface of the head, which, according to Pfeffer, is flat in the type, but is 
concave above the snout in the Garamba toads. The tympanum in the type 
is slightly less than haH the eye diameter but varies in the present series 
from that size to slightly larger than haH the eye diameter. 

The Garamba series has been compared with coastal Kenya specimens 
and are cedainly conspecific with them. 'Dhe distinctive charaders of the 
species - long fingers, reduced webbing, obscure parotoid, dense dorsal 
warts, and absence of tarsal ridge - are present in both series. They differ 
from one another in size and ventral coloration. Adult males (those having 
vocal sacs) from Kenya have a snout-vent range of 39.6-52.5 mm (mean=46.00 
± 1.26 mm; N= 10); the eight from the Garamba have a range of 29.0-40.2 mm 
(mean=35.63±1.14 mm). Eight of the 13 Garamba toads have small black 
spots on the pectoral and abdominal regions, none of the Kenya sample does. 
PFEFFER (1893) noted similar dark spots on the type. 

Des cri p t ive no tes. - Size small, adults 30-40 mm; no cranial 
crests; parotoids obscure, elongate, separated from eyelids by haH width 
of tympanum; tympanum distinct, about one-haH eye diameter, 0.058-0.077 
of snout-vent; ridaI glands not spinose; dorsal warts small, conical or 
spinose, very close together; an oblique lateral row of slightly larger spinose 
warts; subarticular tubercles of fingers emarginate or not; first fingel' 
slightly shorter than second, fourth one and one-haH times length of upper 
eyelid; both metatarsal tubercles conical; web usually leaving two phalanges 
of fifth and four of fourth toe free. 

Color (in alcohol) dark clay brown or blackish above with paired oblique 
spots beginning at preorbital and continuing to sacral region; below 
yellowish brown, with or without smaIl black spots on pectoral and abdo
minal regions. 
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Sec 0 n d a l' y se x cha l' a c ter s . - The sexes are approximately 
the same size. Mature males of this sample average 35.63 mm; the two 
females containing enlarged ova both measure 35.2 mm. The means in 
the Kenya sample are: males - 46.00 ±1.26; females - 45.24 ± 1.03 mm. No 
sex dimorphism in body proportions was observed. 

The nuptial pad is typically bufonid, consisting of clusters of blackish 
spinules. On the first finger the pad covers dorsal and medial surfaces and 
extends from the base of the finger to the base of the terminal phalanx. 
ln half the Garamba males the nuptial pad appears on the second finger as 
a dorsomedial oval patch at the base of the finger. 

The vocal sac is single, subgular, and reaches across the entire width 
of the throat. The sac and its investing muscle are densely pigmented. 
The vocal sac usually has one opening, which may be on either side, or 
paired openings (1/8 of Garamba males, 3/iO of Kenya males). 

The gular skin may or may not be pigmented in males. But since such 
pigment, when it appears, is similar to the abdominal and pectoral spotting 
and since similar gular spotting appears in females, this pigmentation is not 
a sexual character. 

Eco log i cal no tes. - The type locality of steindachneri lies in an 
area of high grasses and scattered Acacia, the Ethiopian locality (BOULENGER, 
1898) in woodlands of low deciduous trees and grasses, and the Kenya loca
lities (LOVERIDGE, 1936) in an area of forest-savanna mosaic. The Garamba 
specimens were caught in the northwestern part of the park, one of the 
more heavily wooded areas. The vegetation of aIl of these areas falls into 
the physiognomic types; woodland, savanna woodland, and tree savanna 
(BOUGHEY, 1957). 

LOVERIDGE (1936) collected his specimens in marshy places and rainfilled 
pools in which breeding toads had gathered. Eight of the 13 Garamba 
toads, including the only gravid females, were caught in temporary pools 
in the flood plains of small rivers in tree savanna. Two other Garamba 
toads were colleeted on the banks of such rivers and another on a granitic 
outcrop in tree savanna. 

AlI Garamba specimens were colleeted between mid-May and mid
September - during the rainy season but weIl after its beginning. Collec
ting in the same temporary marshes early in May several years later, 1 did 
not find steindachneri nor did 1 heal' an unidentifiable amphibian calI that 
migth have been made by this species. 

Ra n g e. - Northeastern Tanganyika and Kenya to southwestern 
Ethiopia and northeastern Congo. 

Garamba localities : surroundings of Bagbele (13). 
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Phrynomerus microps (PETERS). 

Phrynomantis microps PETERS, 1875, Monatsber. Akad. Wiss. Berlin, 1875, 
p. 210, pl. 3, fig. 4 - Accra, Ghana. 

Phrynomerus microps LOVERIDGE, 1930, Proc. Zool. Soc. London, 1930: 
p.	 15. 

Phrynomerus	 bifasciatus microps DE WITTE and LAURENT, 1942, Rev. Zool. 
Bot. Afr., 36, p. 102. 

T a x 0 nom i c no tes. - The five specimens from the Garamba are 
like topotypes of microps (MCZ 28176-79, CNHM 74855-6) in coloration. The 
coccygeal glandular mass is narrower (0.18-0.23 of snout-vent, mean 0.192) 
in the Garamba specimens than in the topotypes (0.20-0.29, mean 0.243). 
However, the gland is larger in the Garamba series than in 20 bifasciatus 
from Katanga (0.14-0.20, mean 0.168). The distinctions between microps 
and bifasciatus suggested earlier (SCHMIDT and INGER, 1959) appear to be 
confirmed. 

Des cri p t ive no tes. - Habitus stocky, hind limb short; snout 
truncate, longer than eye; tympanum present, usually obscured by skin; 
tips of fingers (except first) dilated into broad, truncate disks; toes without 
webbing; except for last two phalanges, firth toe tightly bound to fourth; a 
low, oval, inner metatarsal tubercle; no outer metatarsal tubercle. 

Skin smooth or slightly wrinkled dorsally; rugose on sides; smooth 
or rugose ventrally; a large coccygeal glandular mass. 

Color (in alcohol) reddish brown above; sides of head and body blackish 
brown; an anterodorsal extension of dark lateral color in groin; chest and 
belly dark brown with many smaU yellow spots. 

Sec 0 n d a r y se x cha r a ete r s . - Two females containing enlar
ged, pigmented ova measure 50.8-51.8 mm snout ta vent. Three mature 
females (CNHM 74855, MCZ 28177, 28179) from Accra, Ghana, the type 
locality, measure 51.9-54.3 mm. Two Garamba males having vocal sacs 
have snout-vent lengths of 36.2 and 40.1 mm. Three adult males (CNHM 
74856, MCZ 28176, 28178) from the type locality are 42.1-43.3 mm long. 

The throats of females are brown, those of mature males black. The 
median subgular vocal sacs have long, slit-like openings on each side of the 
mouth. Males lack nuptial pards. 

Eco log i cal n 0 tes. - AU of five Garamba frogs were colleded 
in areas of grass savanna. Two females were dug out of the ground, one 
at a depth of 20 cm. An immature female (34.1 mm) was found in a crevice 
of a dead tree. Two males were caught on the surface of the ground during 
and arter long, heavy rains. According ta the coUector, J. VERSCHUREN, the 
caU is rather weak. 
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Ra n g e. - From West Africa (Ghana) to Sudan (WERNER, 1908) and 
northeastern Congo. 

Garamba locality and specimens: Cellule Biologique II (5). 

Rana ornata ornata (PETERS). 

Pyxicephalus ornatus PETERS, 1878, Monatsber. Akad. Wiss. Berlin, 1878, 
p. 207, pl. 2, fig. 7 - Teita, Kenya. 

Rana	 ornatissima (nec BOCAGE) NOBLE, 1924, Bull. Amer. Mus. Nat. Hist., 
49, p. 227, pl. 53, fig. 2. 

T a x 0 nom i c n 0 tes. - The Garamba specimens and two from 
Uganda (CNHM 68761-2) agree in coloration with Peters' (1878) figure. They 
differ sharply from the illustration of the type of Rana ornata ornatissima 
(BOCAGE, 1895). Noble's (1924) series, also from Garamba, were mistakenly 
referred to as ornatissima. 

Des cri p t ive no tes. - Habitus stocky, limbs short; snout obtusely 
pointed; tympanum conspicuous, almost as large as eye; tips of fingers and 
toes blunt; fingers very short, first a little longer than second, toes about 
half webbed; fourth toe with 3 phalanges free, fifth toe with 1 1/2 - 2 free; 
inner metatarsal tubercle compressed, elevated, slightly shorter than first 
toe; tibia 0.38-0.46 of snout-vent, ratio smaller in larger specimens. 

Skin of back with low warts, each set in a black spot; throat and chest 
smooth; abdomen rugose. 

Color (in life) of head reddish brown, a black stripe from snout to eye 
just below canthus, a black stripe on upper eyelid; trunk with a narrow 
reddish brown vertebral stripe, a broad dorsolateral reddish brown stripe, 
and a broad oblique, lateral stripe from above tympanum to groin, all these 
stripes on body continuous with reddish brown of head; stripes separated 
by a narrow paravertebral row of black spots and a broad, lateral, black 
triangulaI' band; a similar black band below lateral reddish stripe beginning 
at eye; limbs reddish brown with broad, black crossbars; throat and chest 
brownish, marked wit'h small black spots and a pair of pm'allel cream
colored stripes; belly cream-colored, unmarked. 

Sec 0 n d a l'ys e x cha r a ete l' s . - As described for Rana ornata 
moeruensis (SCMIDT and INGER, 1959). The only male harving nuptial pads 
measured 64.2 mm., the three mature females 54.8-59.6 mm. 

La r va e . - Four series agree with the description of R. ornata larvae 
from southern Congo (SCHMIDT and INGER, 1959). They differ from Somalia 
larvae (BOULENGER, 1896) only in lacking teeth on the upper lip. The dental 
formula in aH Garamba tadpoles (Stages from pre-limb bud to X) is 0/11. 
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One stage III larva has a total length of 39.5 mm; two stage X larvae 
measure 44,0 mm. The tail has a drawn out, filamentous tip. 

Eco log i cal no tes. - Two specimens (Fig. 20) were caught in 
amplexus at night following a very heavy rain at a temporary pond (Fig. 16) 
in an area of grass savanna. This pair plus the only other female having 
mature ova were colleeted in April. 

Photo: R. F. INGER. 

FIG. 20. - nana ornata in amplexus. 

The larvae were collected in shallow, temporary bodies of water in grass 
savanna in April and May. 

Ra n g e . - Kenya, Tanganyka, Uganda, and northern Congo. 

Garamba localities and specimens: Cellule Biologique 1 (2 sets of larvae), 
Bagbele (1), Km 17 (1), Nagero (2), Ndelele (2). 

4 
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Rana occipitalis GÜNTHERo 

Rana occipitalis GÜNTHER, 1858, Cato Batr. SaI. Brit. Mus., po 130, pl. 11 
West Africa. 

Des cri p t ive no tes. - Habitus stocky, legs thick; size large, to 
ca. 120 mm; lores sloping; tympanum visible; interorbital about haH width 
of upper eyelid; skin of back with numerous, short, longitudinal ridges; 
digits not expanded at tips; toes fully webbed; a flap of skin along outer 
edge of fifth toe; inner metatarsal tubercle low, no outer metatarsal tubercle. 

Table 180 - Frequency distribution with respect to breeding condition 
of Rana occipitalis from Parc National de 

Males (1)
 

Nuptial pads
 

absent 

February .. 000 -

March 000 000 -

April . 000 ... 2 

May .. 0.. 0.. 1 

June. 00. 000 -

July .. 000 00' -

August 000 00' -

September 000 -

October 000 000 -

November .00 -

Range 000 '0' 60,3-89,6 

Mean. 000 00. n ,87 

(1) With vocal sacso 

(2) With mature oviducts. 

present 
1 

3 

15 

20 

11 

4 

2 

3 

1 
1 

-

1 

61,5-111,0 

89,92 ± 1,44 

1 

1 

1 

1 

iInmature 

1 

3 

-

1 

-

-

-

-

1 

-

la Garamba. 

Females (2)
 

Ova
 

intermediate mature 
1 1 

-

1 

1 

1 

3 

2 

-

1 

5 

7 

2 

2 

-

2 

- -

- -

- -

Snout-vent (mm) 

66,7-106,7 100,8-120,7 90,9-130,0 

82,50 109,63 ± 2,60 108,92 ±2,26 



49 PARC NATIQNAL DE LA GARAMBA 

Color (in life) dark olive or bright grassy green above, usually dark spots 
visible; sorne individuaIs bright green on head becoming olive posteriorly; 
ventrally yellowish spotted with black; rear of thigh mottled with yellow. 

Sec 0 n d a l' y se x cha l' a c ter s . - Females are larger than males 
('l'able 18), though both becorne mature at between 60 and 85 mm. 

Males have subgular vocal sacs and conspicuously wrinkled outpocketing 
of the guIal' skin. The nuptial pad is a gray, velvety structure covering 
the dorsal and medial surfaces of the first finger from its base to the terminal 
phalanx. 

LaI' va e and de v e 10 pme nt. - Twenty-nine lots correspond to 
descriptions of R. occipitalis larvae (GUIBÉ and LAMOTTE, 1958A). These 
tadpoles have a subterminal oral disk and heavy beaks with one cusp in the 
upper and two in the lower. Labial tooth counts are given in Table 21. 
The ratio of tail to total lenght varies from 0,57 to 0,66 (15 specimens). 

Metamorphosis begins when snout-vent length is about 20 mm. (Table 
21). The smallest frog lacking a tail measured 22,2 mm. 

Ecolo g i cal no tes. - Only one-tenth (40/419) of frogs for which 
data are available were caught at any distance from water : 21 were collected 
in grass savanna, il in shrub savanna, 7 in tree savanna, and 1 from gallery 
forest. The remainder were caught either in or at the edges of various 
types of aquatic environments, mainly streams and temporary ponds 
(Table 19). With the exception of a single specimen caught in a gallery 
forest stream, all of those listed in Table 19 were at aquatic sites in savanna. 

Juveniles are over-represented in temporary ponds and under-represented 
in marshes and streams. A chi-square test of the frequencies in the 
lower haH of Table 19 shows the difference between aldults and juveniles 
to be statistically significant (chi-square = 47,6; degress of freedom = 4; 
P < 0,001). These differences between the age groups are not simply 
differences in habitat selection, for many of the juveniles collected at tem
porary ponds were transforming young. Clearly, the young had not 
migrated to these ponds. Rather they had developed from eggs laid there 
by adults. Thus the differences in distributions may reflect selection of 
certain sites for oviposition by adults or greater ease of collecting juveniles 
at such places for purely mechanical reasons. 

Most of the larval series were obtained in standing water in marshes (5), 
ponds (6), or marshy expansions of small streams (7). Ten were colleeted 
in temporary bodies of water such as ponds or marshes in flood plains. 

Larvae in early stages of limb development were colleeted from Maroh 
through September. In October only advanced larvae (Stages XIV and 
beyond) were found. Young in metamorphic stages were collected from 
March to October. 
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Table 190 - Habitat.frequency distribution of Rana occipitalis 
from the Parc National de la Garamba. 

Marsh .. 00' 00' 000 000 .. 0 .. 0 000 

.. 0 000 000 000 000 000 000Stream 

Spring . 000 000 000 000 000 000 000 

Permanent pond 000 000 000 000 000 

Temporary pond 000 000 000 00. 000 

Subtotal 00. 00. 00. 

1 

Dry season 
1 

Wet season 
1 

Total 

31 

26 

1 

6 

22 

86 
1 

14 

121 

4 

7 

147 

293 

45 

147 

5 

13 

169 

379 

1 
Juveniles (1) 

1 

1 

Adults (2) Total 
1 1 1 

Marsh .0 "0 000 

Stream 000 .. 0 

Spring . .00 .00 

Permanent pond 

Temporary pond 

00' 00. 

.00 000 

000 .. 0 

00. 000 

.. 0 ... 
Subtotal 

O" 

.00 

000 

.0. 

.00 

00. 

.. 0 

•• 0 

.00 

00. 

0" 

000 

000 

00. 

.. 0 

..0 

000 

00. 

26 

106 

5 

1 

143 

281 

19 

41 

-

12 

26 

98 

1 

45 

147 

5 

13 

169 

379 

(1) As defined in Table 200 

(2) As defined in Table 180 . 

Juveniles comprise more than two-thirds of the collections in all months 
from June through January (Table 20)0 The high proportions in December 
and January should perhaps be discounted because of the small numbers 
involved. 

The decrease in absolute and relative number of adults after May possibly 
results from two factors. Only during the three months (March-May) in 
which large numbers of adults were obtained was night collecting employed. 
Adults of occipitalis are wary and strong jumpers; they are particulary 
difficult to collect by dayo Breeding activity frequently makes adult frogs 
more susceptible to captureo This factor may be a partial explanation of 
the greater importance of adults in March-May if a peak of breeding activity 
occurs in that period. 
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Table 20. - Frequency distribution with respect to 'stage of development 
of Rana occipitalis from Parc. National de la Garamba. 

Month 

January ... ... ... 
February ... ... ... 
March ... ... ... ... 
April ... ... ... ... 
May ... ... ... ... 

June ... '" ... ... 
July ... ... ... ... 
August .. .. , ... ... 
September ... ... ... 

October. ... ... ... 

November ... ... ... 
December ... ... .. . 

Juveniles (1) 

Adults (2) 

1 

[60 mm and +under 40 mm 40-59 mm 

- 2 - -

- 5 4 5 

1 5 21 24 

1 1 7 30 

24 - 4 16 

86 1 2 9 

it 13 - 4 

28 5 2 6 

66 4 1 1 

12 5 - 1 

17 2 - 1 

4 1 1 -

(') Ail having erupted fore limbs. Males lacking vocal sacs, females having 
straight, slender oviducts. 

(2) AduHs as defined in Table 18. 

8 

o 
~6 
(.>
 
IAJ
 en 
a:: 4 
IAJ 
Q. 

~2 

a 
.6 .8 1.0 1.2 

IN SECONDS 

FIG. 21. - Analysis of caU of Rana occipitalis 
coUected in Dungu River, March 23. 1959. 

.2 .4 
TIME 
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Table 21. - Variation in larvae of Rana occipitalis from Parc National de la Caramba. 

Stage 

l 

II
 

III
 

VI
 

X
 

XI
 

XV
 

XVII
 

XVIII
 

XX-XXIII
 

Total
 
length
 

-

21,4-2/1,5 (4) 

-

35,0
 

45,0
 

42,0-46,0 (5)
 

52,5
 

-

63,0-64,5 (2)
 

-


Head 
plus body 

1 7,7 

8,0-9,4 

-

14,9
 

17,0
 

16,6-17,3
 

18,2
 

19,2
 

22,1-23,7
 

19,0-23,4 (12)
 

Labial teeth
 

upper lower
 
1 

II: 1-1 2-2: II 

1-1 : II - 2-2 : IIII : 1-1 

II : 1-1 2-2: II 

II : 1-1 2-2: II 

II: 2-2 2-2: II 

2-2 : II -- 3-3 : IIII: 1-1 - II: 2-2 

2-3: IIII: 2-2 

JI: 2-2 2-2: II 

II : 1-1 - II : 2-2 2-2 : II 

-

The presence of larvae in most months suggests that hreeding may take 
place throughout the year. The data in Table 18 do not negate that 
possibili ty. 

A sonogram of the call is given in Fig. 21. 

Ra n g e . - From Senegal (MERTENS, 1938) and Liberia (PARKER, i936B) 
ta Kenya and Tanganyika (LOVERIDGE, 1942), south from Nigeria ta coastal 
Angola (BOCAGE, 1895). 

Garamba localities and specimens: Cellule Biologique l (99), Cellule Bio
logique II (ii7), Akam (3), Anzeli (1), Bagbele (4), Beredwa (3), Kassi (1), 
Km. 17 of Bagbele (iO), Mabanga (84), Makpe (2), Moka River (4), Morubia (2), 
Nabakoyo (3), Nagbarama (8), Nagera (16), 1 km. N. of Nagera (3), 3 km. 
W. of Nagera (3), Napokomweli (46), Ndelele (18), ütro River (1), Pali (i). 

Rana galamensis DUMÉRIL & BIIlRON. 

Rana galamensis DUMÉRIL & BIBRON, 1841, Erp. Gén., 8 : p. 367 - Galam, 
Senegal. 

T a x a nom i c n ote s . - The single frog collected by the de Saeger 
Mission does not differ in any significant way from specimens from Senegal 
(CNHM 19346) and Mali (CNHM 19376). 
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Des cri p t ive no tes. - Snout-vent length of adult male 68,6 mm, 
body moderately stout, limbs moderate; snout obtusely pointed; tympanum 
conspicuous, almost as large as eye; tips of fingers and toes not expanded, 
without grooves; first finger longer than second; third and fourth meta
carpals with supernumerary tubercles; no toes webbed to tips; third toe 
with 2 phalanges free on outer edge, fourth toe with 3 phalanges free and 
fifth toe with 1; a low, oval, inner metatarsal tubercle; no outer metatarsal 
tubercle. 

A broad dorsolateral fold; a thick rietal gland followed by a narrow, 
lateral glandular fold. 

Color (in alcohol) slaty brown above and laterally; upper lip, dorsolateral 
and lateral glandular folds light brown; throat and chest brown, belly 
yellow with light brown suffusion; limbs with same ground colors dorsally 
and ventrally as body; hind limb heavily spotted with black. 

Sec 0 n d a l' y S e x cha l' a ete l' s. - The vocal sac openings are 
round and located near the corners of the mouth. The slit-like openings of 
the gular pouches are parallel to the upper jaw. Each is approximately as 
long as the diameter of the eye and slightly shorter than the very large, 
flat humeraI gland. 

The yellowish, velvety nuptial pad is confined to the dorsal and median 
surfaces of the first finger. Dorsally the nuptial pad ends at the base of the 
proximal phalanx; medially it extends to the end of that phalanx. 

Eco log i cal no tes. - The only specimen was caught near the 
head of a temporary stream in tree savanna. 

Ra n g e . - In savanna country from Senegal and Guinea to Somalia 
and Kenya, south to Zambia and Mozambique (LOVERIDGE, 1957). 

Garamba locality and specimen: Iso River (1). 

Rana albolabris albolabris HALLOwELL. 

Rana albolabris HALLowELL, 1856, Proc. Acad. Nat. Sei. Philadelphia, 1856, 
p.	 153 - West Africa. 

Rana albolabris albolabris	 LOVERIDGE, 1938, Proc. New England Zool. Club, 
17, p. 71. 

Des cri p t ive no tes. - Habitus slender to moderately stocky; 
snout pointed, longer than eye; tympanum distinct, subequal to diameter 
of eye; tips of fingers and toes dilated into small disks, each with a circum
marginal groove; aIl toes except fourth with at most one phalanx free of 
webbing, fourth with 21/3 - 2 3/4 phalanges free; a low, oval inner meta
tarsal tubercle and a smaIler, round outer one. 
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Skin above granular; a continuous, nal'row, dOl'solateral ridge (Fig. 22). 

Color in life olive above; in alcohol brownish gray above, whitish below; 
obscure dark crossbars on hind legs. 

Sec 0 n d a r y se x cha r a c ter s . - Adult males of this form have 
the same secondary sex characters as the southern race, R. albolabris lemairei 
(SCHMIDT and INGER, 1959). The Garamba females are considerably larger 
than the males, and have relatively lorger legs and relatively narrower 

Table 22. - Sexual dimorphism of Rana a. albolabris 
from Parc National de la Garamba. 

Males (1) Females (2) 

-------------c-------. 

Snout-vent (mm) 

Range 

Number ... 

Mean ± SE 

Range 

Number ... 

Median ... 

Range ... 

Number '" 

Median ... 

44
 

44,84 ± 0,60
 

48,3-73,7 

22 

57,77 ± 1,64. 

Tibia length (3) 

486-518 489-526 

10 10 

4.98 512 

P < 0,05 

Tympanum diameter (3) 

99-125 

10 

108 

U = 1 (4) 

7.10-99
 

10
 

91
 

P < 0,001 

(1) Nuptial pads present. 

(2) ûviducts mature. 

(3) As thousandths of snout-vent length. 

(4) Mann-Whitney U test. 
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tympana than males (Table 22). The dimorphism in tympanic diameter is 
common in species of the Hylarana group. 

La l' v a e and de v el 0 pme nt. - Twenty-one series of tadpoles 
ranging in development from pre-limb bud to metamorphic stages agree 
with descriptions of larval Rana albolabris (LAMOTTE, LAUWARIER, and 
PERRET, 1957; GUlBÉ and LAMOTTE, 1958). The dorsolateral folds and form 
of the appendages of transforming larvae are identical to the corresponding 
structures of adult albolabris. 

Photo: R. F. INGER. 

FIG. 22. - Rana albolabris. 

One character of these larvae that seems to have been overlooked is the 
presence of large c!usters of glands dorsolaterally behind the head, ventro
laterally neal' the end of the body, and mid-dorsally. These clusters recall 
those found in larvae of R. chalconola (LIEM, 1961; Il\'GER, 1966) and 
R. signala (INGER, 1966), though they differ in number and outline. The 
presence of these structures strengthens the relationship of these three spe
cies which have been placed in the subgenus (or genus of sorne authors) 
Hylarana. 
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The arrangement of the tooth rows on the lower lip is 1-1 : II in aIl 
Garamba larvae of albolabris. The arrangement on the upper lip varies 
as foIlows : 

Formula Number of larvae Stage 

1: 2-2 2 pre-limb bud 
1 : 3-3 7 VI-XVI 
1 : 3-4 .l- II-XVII 
1 : 4-4 ~~ XVI-XX 

The stages are according to the scheme of TAYLOR and KOLLROS (1946). 
More advanced larvae tend to have more tooth rows, a trend also observed 
by LAMOTTE et al. (1957). 

The largest tadpole without evident limb buds had a total length of 
29,5 mm. Two in which the fore limbs had just erupted measured 51-55 mm. 
The ratio of tail to total length in 9 tadpoles within this span of develop
mental stages varied from 0,58 to 0,64. Both the total lengths and tail ratios 
are comparable to values in West African albolabris (LAMOITE et al., 1957, 
fig. 12 and Table Cl. 

Metamorphosis begins w'hen the frogs are 17-25 mm long (Table 23). 
Correlation of degree of tail resorption and extent of gape is good, though 
correlation between either of these chal'acters and snout-vent is not. 

Table 23. - Size frequency distribution with respect to development of metamor
ph09ing Rana a. albolabris from Parc National de la Garamba. Ali individuals 

have erupted fore limbs. 

Tail length (mm) 
Extent
 
of gape
 

16 and + 3-6 
1 

1-3 1 absent1 

1 1 1 1 

1 

Front border of 
eye ... ... ... --4 (17,6-19,3) -3(19,1-26,0) 

-1(17,0) -5(17,6-26,5)-Cenror of eye ... 

Rear border of 
eye .. , ... ... - - 6 (19,1-24,3) 8 (18,4-23,4) 13(19,4-25,1)(1) 

19,99 21,28 20,18 22,1323,03Snout-vent mean .. 

1 

Snout
vent 
mean 

20,43 

20,50 

21,53 

-

(1) No juveniles larger than 26,0 mm were included in t11is cell in arder ta restrict 
it ta newly metamorphosed individuals. 



57 PARC NATIONAL DE LA GARAMBA 

Table 24. - Monthly frequency of male Rana a. albolabris from Parc National 
de la Garamba with respect to development of secondary sex characters. Snout-vent 

January 

March 

April 

May. 

June 

July. 

August 

October 

Novem

December 

Range 

Mean 

ber 

00 .. 0 000 

.. 0 .. 0 000 

.. 0 000 000 

... .. 0 000 

.. 0 000 •• 0 

O" .. 0 000 

.. ...0 •• 0 

September •• 0 •• 0 

.. •• 0 •• 0 

...O" 

0 .. 000 

.. 0 •• 0 0 .. 

Total number 0 0 .. 

000 000 .. 0 

(mm) in parentheses, 

No Humeral gland presenthumeraI gland 

No vocal sac 

1 

-

-

-

4 (34,6-38,0) 

1 (35,2) 

2 (35,4-37 ;1) 

-

-

-

-

-

No nuptial pads 

2 (36,0)
 

1 (35,1)
 

1 (35,7)
 

2 (36,5-39,9)
 

4 (37,0-38,1)
 

3 (35,!1-37, 7)
 

1 (38,0) 

-

-

-

-

Vocal sac present 
1 

-
1 

-

-

2 (39,0-40,0) 

-

2 (38,2-42,0) 

1 (38,6) 

1 1 (44,2) 

-

-

-

1 --_._--

35,1-39,9 38,2-44,234,6-38,0 

1 14 67 
1 

qO,3336,19 36,91 ± 0,37 

1 

Males become mature at about 38 mm and females at 

1 Nuptial pads 
1 

1 

-

2 (38,7-45,3) 

1 (47,3) 

9 (40,2-53,7) 

4 (38,0-48,0) 

18 (39,0-46,9) 

-

2 (43,6-46,5) 

2 (43,5-44,7) 

5 (45,6-52,4) 

1 (50,6) 

38,0-53,7 
1 

44 

44,84 ± 0,60 

about 48 mm 
(Table 22)0 Of ten females in the size range 48-55 mm, four have straight 
or slightly kinked oviducts and six have strongly convoluted ones. 

Vnlike most African frogs, males of Ro ao albolabris do not develop vocal 
sacs before all other secondary sex characters (see SCHMIDT and INGER, 1959, 
and other sections of this paper)o Humeral glands are the first of these 
structures to appear (Table 24), followed by the vocal sacs, and then the 
nuptial padso The differences in the lengths of frogs in the three last 
columns of Table 24 probably reflect differences in ageso 

Eco log i cal no tes. - In the essentially savanna country of north
eastern Congo, Rana albolabris is lm'gely confined to densely wooded areas. 
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The majority of the specimens listed in Table 25 from such seemingly open 
habitats as marshes were associated with gallery forest or tree coyer. For 
example, 32 albolabris were caught in small, open marshes that interrupt 
gallery forests at Beredwa, Dedegwa, and Cellule Biologique II. Another 
16 were collected in a wooded marsh at Mobaba. Twenty-one of the 59 listed 
from streams were taken along wooded banks. 

Larvae were collected mainly in sluggish streams in gallery forest 
(12 lots). Five lots were obtained from streams that, though shaded by 
trees, were more open than gallery forest. Another three lots were found 
in a wide marshy depression with trees around its periphery. 

Elsewhere in its range Rana albolabris is a forest species (NOBLE, 1924; 
PERRET, 1960B). 

As males having nuptial pads are found virtually throughout the year 
(Table 24), albolabris seems to lack a distinct breeding season in the Garamba 
just as it does in the southern Congo (SCHMIDT and INGER, 1959). Only three 
Garamba females held ripe ova; one was collected in May and the others in 
December. Juveniles were taken every month except January, and larvae 
in seven months scattered from February to December. 

Table 25. - Habitat·frequency distribution of Rana a. albolabris 
in Parc National de la Garamba. 

Aquatic : 

Marsh .. ... .. , ... ... ... ... .. . 
Grassy seepage .. ... ... ... .. . ... 
Stream side ... ... ... ... ... ... 

Subtotal ... ... ... 

Non·aquatic : 

Grass savanna .. ... ... ... .. . ... 
Tree savanna ... ... ... ... .. . .. . 
Gallery forest ... ... ... ... ... .. . 

Subtotal ... .., ... 

Dry seasonj Wet season 1 Total 
1 
1 .._----------

1 1 
1 

2 67 69 

11 37 48 

12 47 59 

25 151 176 

/1 1 5 

- 4 4 

20 117 137 

24 122 146 

Ra n g e . - From Liberia (LOVERIDGE, 1938) and Angola (BOCAGE, 1895) 
to Uganda (NIEDEN, 1915) and southern Congo (SCHMIDT and INGER, 1959). 
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Garamba localities and specimens: Cellule Biologique 1 (38), Cellule 
Biologique II (73), Aka (28), Akawa (i), Anzeli (2), Bagbele (i), Bamangwa 
(3), Beredwa (4), Biadimbi (4), Buluku (22), Dedegwa (32), Inimvua (6), 
Kalikimvua (i), Lamu (i), Makako (i), Makpe (i2), Mobaba (85), Morubia (8), 
Nabakoyo (i), Nagbarama (4), Nagero (6), Napokomweli (i), Ndelele (2), 
PFS/Km 2i (2), Km 22 (i), Pidigala (9), Zungumbia (2). 

Rana huguettae sp. nov. ('). 
(Fig. 23.) 

H 0 lot Y p e . - Field number RFI 3317. An adult female collected at 
Ndelele, Parc National de la Garamba, Congo at 900 m, April 2, i959 by 
MARY LEE and ROBERT F. INGER. 

Par a t y p es. - Forty-two specimens from the Parc National de la 
Garamba (34 Institut Royal des Sciences Naturelles; 8 CNHM). 

Dia g nos i s. - A moderate-sized member of the Ptychadena group 
having an immaculate brown or orange brown dorsum (in life); short, weak 
longitudinal ridges on the back; vomerine teeth in transverse groups; a 
large, compressed, inner metatarsal tubercle; no supernumerary metatarsal 
tubercles. 

Des cri p t ion. - Body moderately stocky, limbs slender; head width 
0.30-0.37 (median 0.337; N = iO) of snouth-vent; snout obtusely pointed, pro
jecting beyond mandible a distance equal to two-thirds diameter of tym
panum; nostril equidistant between eye and tip of snout or slightly neal'el' 
the latter; internarial distance equal to eye-nostril distance but much greater 
than width of interorbital or upper eyelid; interorbital and upper eyelid 
subequal; canthus rostralis rounded; lores sloping, weakly concave; 
tympanum distinct, about two-thirds diameter of eye; vomerine teeth in 
transverse groups touching anteromedian corners of choanae, groups widely 
separated. 

Fingers and toes bluntly rounded; first finger equal to or slightly longer 
than second; second and fourth subequal; metacarpals with distinct super
numerary tubercles. Toes almost fully webbed; first and second toes with 
i/2 to i phalanx free; third toe usually with 2 (sometimes 2 i/2) phalanges 
free on inner edge and ;1/2 free on outer edge; fourth toe with two pha
langes free; fifth with less than one phalanx free; inner metatarsal tubercle 

(1) This species is named 101' Mme HUGUETTE ORY, wife of M. ORY, Conservateur 
of Parc National de la Garamba, and herself a keen naturalïst. It is a pleasure to 
aclmowledge the many kindnesses shown my wife and myself by Mme ORY. 



60 PARC NATIONAL DE LA GARAMBA 

elevated and slightly compressed, its length equal to 0,48-0,68 (median 
0,590; N = 10) of length of first toe; outer metatars,l1 tubercle elongate, conti
nuous with a weak tarsal ridge; no supernumerary tubercles on metatarsals; 
no tarsal tuberc1e; tibia 0,54-0,65 (median 0,612; N = 19) of snout-vent. 

Back with numerous short, low ridges of skin; none running entire length 
of torso; no continuous dorsolateral fold; no folds on snout; skin between 
ridges shagreened; a weak supratympanic fold present or absent; a thick 
glandular ridge at rictus; skin smooth ventrally; posteroventral aspect of 
thigh coarsely granular. 

-, 

Photo: R. F. INGER. 

FIG. 23. - Rana huguettae, new species. 

Color in life above and laterally tan to reddish brown; a blackish brown 
stripe below canthus beginning at tip of snout, expanding behind eye, and 
running at least half distance to groin; a similar dark line on pre-axial edge 
of thigh; rear of thigh dark brown with yellowish green spots, stripes, 
or network; ventral surface white with yellowish green wash posteriorly 
on abdomen and at groin; underside of feet dark brown, without light 
areas. 

Measurements (mm) of holotype : snout-vent 47,1; head width 15,3, tibia 
29,7. 
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Sec 0 n d a l'ys ex cha r a ete l' s . - Fifteen adult females measure 
39,1-48,9 mm (mean 44,80±0;76 mm). Twenty-three mature males measure 
34,4-42,2 mm (mean 38,52 ± 0,42 mm). The difference between means is 
statistically significant. 

The vocal appa1'atus is typical of males of Rana (Ptychadena) (INGER, 1956). 
The gular pouch openings are at an angle to the lower jaw and end neal' 
the ventral borders of the axillae. The skin of the pouches is black and gray. 

The grayish nuptial pad is confined to the first three fingers. It covers 
the entire dorsomedial surface of the first finger except for the terminal 
phalanx, and the entire dorsal surface of the second finger except fOl' the 
terminal phalanx. On the third finger the pad forms an oval area limited 
ta the dorsal surface of the metacarpal. These three areas of nuptial pad 
are separated from one another by undifferentiated epidermis. 

Most males have feebly developed, inconspicuous, colorless asperities on 
the thrOlit and chest. 

Corn par i son s. - The absence of spots and stripes from the back 
distinguishes this uniform series from most species of Rana (Ptychadena). 
The species having a similar coloration are: longirostris PETERS (type 
locality - Keta, Chanal, newtoni BOCAGE (type locality - St Thomas Island), 
retropunctata ANGEU (type locality - Mt. Nimba, Guinea), and obscura 
SCHMIDT and INGER (type locality - Upemba, Congo). 

The first appears most similar to huguettae yet differs in several charac
ters. The vomerine teeth of longirostris are set in oblique groups, those 
of huguettae are in transverse groups. The inner metatarsal tubercle is less 
than half the length of the first toe in longirostris (0,34-0,38 in two measured), 
but usually much more than half the first toe in huguettae (0,48-0,68 in 10; 
only 2 less than 0,56). Rana longirostris has longer legs, the ratio of tibia to 
snout-vent in 3 longirostris being 0,67-0,72 and in 19 huguettae 0,54-0,65 
The head of longirostris (0,29-0,32 in 3; median 0,294) is narrower than that 
of huguettae (0,30-0,37 in 19; median 0,337). The webbing is slightly more 
extensive in longirostris usually leaving only 1 to 1 1/2 phalanges of the 
fourth toe free (GUIBÉ and LAMOTTE, 1957), whereas in huguettae 2 phalanges 
of the fourth are free. 

Rana retropunctata agrees with huguettae and longirostris in lacking 
long ridges or folds of skin on the back. The short ridges illustrated and 
described by GUIBÉ and LAMOTTE (1957) seem higher than those of longirostris 
and huguettae. The inner metatarsal tubercle of retropunctata appears not 
to be raised at it is in huguettae, and the outer metatarsal tubercle is round 
in contrast to the elongate one of huguettae. The third and four th meta
tarsals of retropuncta have rows of small supernumerary tubercles, which 
are absent in huguettae. The webbing of the latter is slightly more extensive; 
in retropunctata the third toe has 3 phalanges free on the inner edge and 
1 on the outer (GUIBÉ and LAMOTTE, 1957), whereas in huguettae the corres
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ponding numbers are 2, 2 1/2 and 1/2, respeetively. The first toe of TetTo
punctata has 2 phalanges free, that of huguettae only 1. The pattern of the 
rear of the thigh consists of small light spots on a dark background in TetTo
punctata; in huguettae the light areas may be in the form of large spots, 
stripes, or a network. The largest male and female of TetTopunctata avail
able to GUIBÉ and LAMOTTE measured 31,5 and 4i mm, respeetively (ibid.), 
and are smaller than the means of huguettae (see above, SecondaTY sex 
chaTacteTs). 

Although Rana newtoni BOCAGE! is only poorly known, the original des
cription (BOCAGE, 1886) stated that the species has oblique groups of vomerine 
teeth, a guIal' pouch ending near the upper border of the axilla, small dark 
spots on the throat, and a dark stripe on the side of the head that ended 
above the axilla. Besides differing from huguettae in these characters, 
newtoni is a much larger frog, the adult male measured 57 mm and the 
female 68 mm (ibid.), dimensions that exceed the maxima of huguettae 
significantly. 

The fourth of these dorsally uniîorm species, obscuTa, has regular, conti
nuous dorsal skin folds and thus differs sharply from huguettae. Rana 
obscura also differs from huguettae in having rows of supernumerary meta
tarsal tubercles and in having a shorter inner metatarsal tubercle (i.e., less 
than half the length of the first toe). 

Rana chTistyi BOULENGER (type locality - Medje, Congo) resembles 
huguettae in having a dark band on the side of the head. But christyi has 
strong, continuous, dorsolateral folds but no median dorsal ridges. Rana 
chTistyi also differs from huguettae in having a shorter inner metatarsal 
tubercle (0,30-0,38 of length of first toe in 10 topotypes) and greater snout
vent length (47,3-51,7 mm in 11 males, 55,2-58,7 mm in 4 females). 

Eco log i cal no tes. - The majority (31 of 43) of the frogs caught 
were in breeding aggregations at a shallow (less than 15 cm deep), temporary 
pool in grass savanna early in April (Fig. 16). The first calling males were 
heard April 12, though the species was seen at this site April 2. Nine of 
ten females caught here contained enlarged ova. 

Eight additional specimens were colleeted in grass savanna and four 
along the banks of streams. Two of the last were in gallery forest. 

Besides the females referred to above, the other five mature ones in the 
collection were obtained in the interval February-April. Three contained 
mature ova. 

Ra n g e. - Known only from the Parc National de la Garamba, but 
probably occurring in the savanna acl'OSS northern Congo, southern Sudan, 
and the Central African Republic. 

Garamba localities and specimens: Cellule Biologique II (9), Beredwa (1), 
Km 17 south of Bagbele (1), Morubia (1), Ndelele (31). 
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Rana maccarthyensis ANDERS SON.
 
(Fig. 24.)
 

Rana maccarthyensis ANDERSSON, 1937, Ark. Zool., 29A, no. 16, p. 9,
 
figs. 3-4 - MacCarthy Island, Gambia; GUlBÉ and LAMOTTE, 1957, Bull. 
Inst. Franc. Afr. Noire, 19, p. 954, figs. 11-13. 

Rana mascareniensis (part) NOBLE, 1924, Bull. Amer. Mus. Nat. Rist., 49, 
p. 218. 

T a x 0 nom i c no tes. - GUIBÉ and LAMOTTE (1957) suggest that 
R. maccarthyensis is confined to West Africa and is replaced in Central 
Africa by R. grandisonae LAURENT. Rana grandisonae has less extensive 
webbing than maccarthyensis and median skin folds that begin between 
the eyes rather than behind the eyes as in maccarthyensis (GUlBÉ and 
LAMOTTE, 1957). SCHMIDT and INGER (1959) observe that maccarthyensis males 
have the nuptial pad extending up the arm whereas it is confined to the 
fingers in male grandisonae, that the gular pouch of the latter is black and 
white whereas that of maccarthyensis is black or black and dark gray, 
and that maccarthyensis has a short median pair of skin folds extending 
forward only as far as the sacrum, whereas the median pair in grandisonae 
extend from the coccyx to the interorbital (1). 

The Garamba series, because it is somewhat intermediate geographi
cally between the ranges of grandisonae and maccarthyensis, was compared 
with both (Table 26). These specimens agree with West African maccarthy
ensis and differ from grandisonae in most characters, and are intermediate 
between maccarthyensis and grandisonae in webbing. The hind limb is 
shorter in the Garamba specimens than in either of the other samples. As 
the resemblance with maccarthyensis is strong in those characters (dorsal 
skin folds, secondary sex characters) that show little intraspecific variation 
in the subgenus Ptychadena, l am assigning the Garamba specimens to that 
species. 

WAKE and KLUGE (1961) record maccarthyensis from southeastern Tchad. 
Theil' color description suggests they may have had the closely related species 
perreti, for their specimens were spotted ventrally (see below, p. 78). 

Des cri p t ive no tes. - Body moderately stocky, limbs relatively 
short; snout long, obtusely pointed; vomerine teeth in short transverse 
groups touching anterior rims of choanae; back with 8 longitudinal ridges 
or folds of skin beginning behind eyes, median pair interrupted over sacrum 
forming a short posterior pair; supernumerary metacarpal tubercles present; 

(1) The diagram of the dorsal skin rolds of maccarthyensis given by GUIBÉ and 
LAMOTTE (1957: fig. 13 top) is incorrect. It fails to show the short median folds 
mentioned in the original description (ANDERSSO~. 1937) and clearly visible in their 
photograph of maccarthyenss (GUIBÉ and LAMOTTE, 1958: pl. 5, fig. 6). 

5 
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toes extensively webbed; fourth toe usually with 2 1/2 phalanges free on 
lateral border, a few specimens with 3 phalanges free; fifth toe with 1/2 
tCl 1 phalanx free; inner metatarsal tubercle oval, not compressed; a round 
outer metatarsal tubercle; rows of small supernumerary tubercles on third 
and fourth metatarsals; tibia 0,50-0,59 of snouth-vent (Table 26). 

Photo: R. F. INGER. 

FIG, 24. - Rana maccarthyensis. 

CalaI' in life olive brown above with dark olive spots; vertebral band 
golden brown; canthi olive; upper haH of 101'es black; lower haH of lares 
and lip olive; upper haH of iris gold; ground calaI' of limbs same as back, 
crossbars not interrupted; rear of thigh dark olive with yellowish-green 
light stripes, which are irregular in sorne individuals; lower lip grayish olive; 
l'est of venter immaculate white except posterior haH of abdomen which 
may be pale yellowish white. 

Sec and a l' y S ex cha l' a c ter s . - Females having mature ova are, 
on the average, about 6 mm larger than males having fully developed nuptial 
pads (Table 26). 

Gular pouch openings l'un at an angle ta the lower j aw and end near 
the ventral border of the axilla. The pouches are uniformly black (10 spe
cimens), black and gray (14), uniform gray (3), or black and white (6). 
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Table 26. - Comparison of Garamba Rana maccarthyensis with Liberian 
maccarthyensis and Rana grandisonae from the Upemba, Congo. 

Phalanges free : 

fourth toe ... ... ... ., . 
fifth toe .,. ... ... ... 

Anterior extent of skin foIds .. 

Short, median skin foIds (l) ... 

Nuptial pad ... ... ... ... 
GuIar pouch (2) • ... ... .. . 
Snout.vent (3) : 

males ... ... ." ... ... 

femaIes. ... .. , ... .. . 
Tibia ratio (4) .. , ... ... ... 
Foot ratio (4) ... ., . ... ... 

1 
1 

West Africa 

1 

maccarthyensis 

Garamba 

rruu;carthyensis 

Upemba 

grandisoruLe 

2 2 1/2-3 3 

1/2 1/2-1 1 

Behind eyes Behind eyes Between eyes 

Present Present Absent 

Arm and fingers Arm and fingers Fingers onIy 

B,B &G B,B &G,B &W B&W 

41,8-47,0 (44,26) 42,3-50,8 (46,15) 33,6-43,5 (38,63) 

48,1 48,0-56,8 (52,71) 37,5-49,4 (42,10) 

558-616 (593) 499-588 (526) 495-567 (538) 

484-541 (524) 445-523 (492) 478-529 (511) 

(1) In posterior haH of back. 

(2) lb black; B & G=black and gray; B &. W=bIack and white. 

(3) Mean in parentheses. 

(4) As thousandths of snout-Yent; rnedian in parentheses. 

The nuptial pad is usually yellowish. Its distributions is as given in 
SCHMIDT and INGER (1959 : 71, fig. 37). Small colorless asperities are distri
buted over the throat and chest but are absent dorsally. 

La l' va e. - Five sets of tadpoles agree with the description (LAMOTTE 
and PERRET, 1961B) of larval maccarthyensis. The distinctive characters 
are: the shape of the upper beak - with a distinct median convexity; and 
the dental formula - I/II. Larvae of R. tournieri (LAMOTTE et al., 1958) 
share these characteristics with larval maccarthyensis, but lack the large 
dark spots that appear on the caudal muscle of maccarthyensis (see LAMOTTE 
and PERRET, 196iB, fig. 13). 

The papillae of the present samples are in a staggered, continuous row 
across the margin of the lower lip. The dorsal fin arises near the end of 
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the body behind the level of the spiracle. Eye diameter is slightly greater 
than the eye-nostril distance. Tadpoles in stages XIV-XVI have total lengths 
of 31-32 mm. 

Eco log i cal no tes. - In the Garamba this species is much more 
abundant in grass savanna than in other habitats. Though most of the 
specimens were caught in aquatic habitats, 30 of those listed in Table 27 from 
temporary ponds were in ponds formed in grass savanna (Fig. 25). Appar
ently R. maccarthyensis is inactive and secretive except during the rains 
as less than 15 pel' cent of those colleded were obtained in the dry season. 
During the rainy season the calI of this species is one of the characteristic 
night sounds of the savanna. In 1959 the first calls we could attribute to 
this species were heard on May 2. We had collected maccarthyensis 
previously only on April 22. GUIBÉ and LAMOTTE (1958) report maccar
thyensis from savanna of the Mt. Nimba Reserve, Guinea. 

Table 27. -- Habitat.frequency distribution of Rana maccarthyensis 
from Parc National de la Garamba. 

Non-aquatic :
 

Grass savanna .. ... ... ... ... .. .
 
Tree savanna ... ... ... ... ... ...
 

Gallery forest ... ... ... ... .. . ...
 

Subtota! ... ... ... 

Aquatic : 

Marsh .. ... ... ... ... ... 

Stream ... ... ... ... ... 

Temporary pond ... ... ... 

... ... 

... ... 

." ... 

Permanent pond ... ... ... ... ... 

Subtota! ... ... .. . 

\Vet season Dry season Tota! 
1 1 

--- 1 

f 

32 3 35 

5 - 5 

- 4 4 

37 447 

2 3 5 

-7 7 

-37 37 

-1 1 

47 3 50 

The larval series were collected in marshes or in marshy expansions of 
small streams in savanna. 

Eleven females colleded in May contained mature ova. No more than 
2 females were caught in any other month making it impossible to delimit 
a breeding season. Ripe females were taken April through August. 
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The only male adult in size (49,6 mm) but lacking nuptial pads was 
caught in October. This single frog does not constitute enough evidence 
to support a hypothesis of regression dming the dry season; males from 
aIl other months (except F'ebruary and June when no males were collected) 
had well-developed nuptial pads. 

A sonogram of the calI is given in F'ig. 3üA. 

Photo: R. F. INGER. 

FIG. 23. - Temporary pond, habitat of Rana maccarthyensis, 
Bagbele, Parc National de la Garamba. 

Ra n g e . - From Gambia and other parts of \Vest Africa (GUIDÉ and 
LAMOTTE, 1957) to northeastern Congo. 

Garamba localities and specimens: Cellule Biologique 1 (9), Cellule Bio
logique II (27), Km 17 south of Bagbele (7), Morubia (1), Nagbarama (2), 
Nagero (4), 1 km north of Nagero (16), Ndelele (18), Tikadje (1), Zungum
bia (1). 
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Rana mascareniensis hylaea SCHMIDT and IN(}ER. 

Rana mascareniensis hylaea SCHMIDT and INGER, 1959, Expl. Parc. Nat. 
Upemba, Fasc. 56, p. 83, fig. 39. 

T a x 0 nom i c no tes. - The Garamba sample agrees with the 
western subspecies in the charaeters said to distinguish it from the eastern 
subspecies (SCHMIDT and INGER, 1959). Adults from the Garamba are 
distinctly larger than frogs from southeastern Congo. Average snout-vent 
length of males from the Garamba is 45,44 ± 0,40 mm, females 53,19 
± 0,99 mm; the corresponding means from the southern populations are 
41,73±O,22 and 47,80±0,52 mm. The webbing of Garamba frogs is dark 
brown and not bicolored as in the typical subspecies (ibid.). Males from 
the Garamba have colorless spinules on the chest and abdomen in contrast 
to those of the typical, eastern form. Finally, the leg is longer in the 
Garamba frogs than in those from southeastern Congo. The ratio of tibia 
to snout-vent is 0,53-0,61 (median 0,558) in 10 males from the Garamba. 
In 13 males from Upemba the ratio is 0,49-0,57 (median 0,542). Applying 
the Mann-Whitney U test gives these results : U =22, P=O,Ol, showing that 
the two samples are drawn from different statistical populations. 

Des cri p t ion. - Body slender (males) to moderately stocky (females); 
limbs long, slender; snout obtusely pointed; vomerine teeth in short, trans
verse groups touching anterior rims of choanae; back with 8 longitudinal 
ridges, median pair beginning on occiput and continuous to end of body; 
no supernumerary metacarpal tubercles; toes extensively webbed; fourth 
toe with 1 1/2 to 3 phalanges free of broad webbing on inner margin, firth 
toe with one free; inner metatarsal tubercle oval, not compressed; no outer 
metatarsal tubercle; no row of small tubercles on any metatarsal; tibia 
0,53-0,61 of snout-vent. 

Color in life brown above with rows of squarish black spots; a yellow 
or cream-colored vertebral band or line usually present (85 % of those 
examined); rear of thigh black with two yellowish green stripes; tibia with 
broadly interrupted black crossbars, resulting in two marginal rows of 
black spots; tibia with fine yellow line dorsally in 45 of 47 specimens larger 
than 25 -mm; ventral surfaces white anteriorly, yellowish posteriorly and 
under legs; webbing dark brown; in small specimens light area at base 
of membrane between first and second and between second and third toes. 

Sec 0 n d a r y s e x cha r a ete l' s . - Females are distinctly larger 
than males (Table 30). 

Male secondary sex characters are identical to those of R. m. masca
reniensis (SCHMIDT and INGER, 1959: 81) except that ventral spinules are 
present in males of R. rn. hylaea (see above). 
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There is evidence in this subspecies as in the cases of R. taenioscelis 
(p. 86), R. tournieri (p. 91) and R. ]Jerreti (Table 28) that the gular pouch 
begins development before the vocal sac. Fifteen males of R. m. hylaea, 
snout-vent 34,1-47,6 mm, have distinct creases in the gular skin at the 
ultimate site of the gular pouch opening but have no vocal sac openings. 
Six males, snout-vent 37,3-47,1 mm, having deep folds on the throat have 
vocal sac openings. 

LaI' v a e . - Twenty-two lots varying in development from prelimb bud 
to metamorphic stages agree with descriptions of larval Rana mascareniensis 
(Mertens, 1938B; Lamotte and Pert'et, 196iB). 

The body is ovoid, the labial teoth formula is 1 : 1-1/11, the dorsal fin 
begins near the end of the body weIl behir;d the level of the spiracle, and 
the tail is spotted. The two rews of teeth on the lower lip are long and 
subequal. The upper beak is a smooth, concave arc without a median con
vexity. Head plus body lengths vary from 7,9-8,1 at Stages II to IV to 
14,0-15,0 at Stages XIV and XV. The ratio of eye diameter to eye-nostril 
distance is 0,68-0,91 (median 0,77; N =8). 

ln life the ventral surface is bronzy green anteriorly changing to bronze
orange posteriorly. 

These tadpoles differ from those of R. maccarthyensis (see p. 65) in 
dental formula and in shape of the upper beak, and from those of R. perreti 
(p. 78) in the origin of the dorsal fin and in relative size of the eye. 

Table 280 - Habitat distribution of Rana mascareniensis hylaea 
in Parc National de la Garamba. 

1 

Wet season 
1 

Dry season 
1 

Total 

Aquatic : 

Marsh .. ... ... '0' ... ... ... ... 91 45 136 

Stream ... ... ... ... ... ... ... 125 48 173 

Spring ... '0' ... ... ... ... ... 1 

17 1 18 

Pond ... ... ... ... '0' ... ... ... 86 43 129 

Subtotal ... .. . ... 319 137 456 

Non-aquatic : 

Savanna ... 0 .. ... ... ... 00' ... 16 9 25 

Gallery forest ... ... ... ... ... ... 8 7 15 

Subtotal ... ... ... 24 16 40 
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Eco log i cal no tes. - In the Garamba park R. mascareniensls IS 

far more abundant around aquatic sites than elsewhere, and roughly equally 
numerous along streams, ponds, and marshes (Table 28). Most of the aquatic 
sites from which frogs were colleeted are in savanna (Fig. iO). Only 93 of 
these frogs were obtained at wooded aquatic situations, either in entrenched 
gallery forest or at streams having a dense fringe of trees (Fig. 8). 

Twenty larval series were obtained from standing water in marshes or 
temporary ponds in savanna. Two lots were obtained in pools formed in 
pot holes in the rocky bed of the Dungu River. As these pools (0,6-i,0 m in 
diameter, O,i m deep) were not under trees, water temperature varied as 
much as iO oC in a day (24,6°-34,2° on Mar 3i). Evaporation was rapid 
and one pool shrank iO cm in a seven-hour period. 

The frequencies of juveniles and adults collected month by month are 
complementary, relative abundance of juveniles being high from May 
through January (Table 29). Adults in breeding condition were obtained 
in numbers only from February through June (Table 30). The data of these 
two tables suggest that breeding takes place in the interval February-June, 
or in the last part of the dry season and early part of the rainy season. 

Table 290 - Monthly frequency distribution with respect to stage of development. 
of Rana mascar,eniensis hylaea from Parc National de la Garamba. 

1 

Larvae (1) Juveniles (2) Adults 

January ... • 0. ... ... ... - 23 10 

February .. ... ... ... ... - 9 27 

March ... ... .,. ... ... 9 6 83 

April .. ... ... ... ... ... 8 6 63 

May .. ... ... ... ... '0' 4 51 9 

June .. ... ... ... ... ... - 75 9 

July .. ... ... ... '0' ... 1 85 1 

August '0' ... ... ... ... 1 22 2 

September .0' ... ... ... - 11 1 

October ... ... ... ... ... - 9 1 

November. ... ... ... .. . - 1 -

December ... ... .0. .. 0 - 54 1 

1 

(1) Number of series. 
(2) Males with no ~ign of developing or mature gular pouches. Females with 

straight oviducts. 
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Ra n g e . - From the Garamba southwards and westwards in the rain 
forest provinces to the west coast of Africa. 

Garamba localities and specimens: Cellule Biologique 1 (32), Cellule 
Biologique II (299); Akam River li); Bagbele (3); Bagunda (2); Bamangwa (2); 
Biadimbi (i); Buluku (i); Dedegwa (2); Garamba River (7); Kalikimvua (i); 
Kassi (8); Makako (i); Makpe (22); Mobaba (9); Morubia (50); Nabakoyo (2); 
Nagero (8); Napokomweli (2); Ndelele (i2); Otro River (i); Pali (3); PFS Km 
2i (i); Pp Km iD (4); Tikadzi (i); Mount Tungu (i); Utukuru (9)0 

Table 30. - Frequency distribution with respect to breeding condition of
 
Rana mascareniensis hylaea from Parc National de la Garamba.
 

Males (1) Females (3) 
1 

Nuptial pads , 1 Ova 

incomplete (2) 1 complete immature intermediate 1 mature1 

1 

1 

2 1January . ... 1 3 3"0 
- 3February ... ... 17 2 5 

11 6March ... ...o •• 3 25 5 

- IlApril ... ..0o •• 6 350 

- - 2 4May ... ... ... 3 

- -4 2June ... ... ... 
- - - -o •• 1July ... ... 

- -- - 2August .. 0 .00 ... 
-- --September ... o., 1 

--- -October .. ... ... 1 

--- -December ... ... 1 

Snout-vent (mm) 

44,5-64,8Range ... ... ... 45,2-59,3 43,6-60,636,9-42,4 39,0--52,7 

53,31 ± 1,00 53,19 ± 0,99Mean ... ... 000 40,88 45,44 ± 0,40 53,23 ± 0,84 

(1) With fully develaped gular pauch. 
(2) Nuptial pads nat present on third finger. 
(3) With mature oviducts. 

3 
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Rana oxyrhyncha SMITH. 
(Fig. 26.) 

Rana oxyrhynchus SMITH, 1849, Iii. Zool. South Africa, pl. 77, fig. 2 
Natal. 

Des cri p t ive no tes. - Body moderately stocky, limbs long; 
snout long, obtusely pointed; vomerine teeth in transverse groups touching 
anteromedian borders of choanae; back with 6 or 8 longitudinal ridges, 

Photo: R. F. INGER. 

FIG. 26. - Rana oxyrhyncha. 

median pair beginning behind the eyes and continuous to end of body; usu
ally no supernumerary metacarpal tubercles, in a smaIl proportion of indi
viduals weak tubercles are present on third or fourth metacarpal; aIl toes 
except fourth webbed to tips on lateral borders; fourth toe usually with 
1/2 to 1 1/2 phalanges free; no outer metatarsal tubercle; no row of smaIl 
tubercles on any metatarsal; tibia 0,65-0,80 of snout-vent (median 0,713; 
N=20). 

Color in life yellowish brown above or center of dorsum blackish brown 
with sides of body and top of head reddish; back with longitudinal rows of 
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black spots centered on ridges of skin; a black stripe below canthus, a 
broader black stripe behind eye ending short distance behind axilla; dorsal 
surface of limbs brown with blackish crossbars; rear of thigh with a dark 
network, light spots greenish yellow; underside of hind limbs greenish 
yellow; l'est of venter cream-colored; lower lip blackish brown with narrow 
cream-colored bars. 

Sec 0 n d a l'ys e x cha r a c ter s . - The charaeters of the males are 
as described previously (SCHMIDT and INGER, 1959). 

Photo: R. F. INGER. 

FIG. 27. - Swale in flood plain of Garamba River, 
site of calling aggregation of nana oxyrhyncha. 

The 15 females containing enlarged ova measur'e 58,2-69,8 mm (mean 
65,97 ± 0,86). They are significantly larger than adult males, which measure 
49,8-63,0 mm (mean 55,81 ±0,55; N =26). 

Eco log y . - Only 12 adults and subadults were collected away from 
water; 9 of the 12 were caught in grass savanna, 2 in tree savanna, and 1 
in shrub savanna. Those caught in or near water were mostly in grass 
savanna (33), though a few were found in galleries along streams (3), in tree 
savanna (3), or in bush savanna (1). Thirteen were taken at the edges of 
streams, 27 at temporary ponds, and one in a papyrus marsh. 
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ln the Garamba this long-Iegged Rana is clearly more abundant in grass 
savanna than elsewhere. Occasionally R. oxyrhyncha does breed in streams 
as we caught one pair (RFI 2451-2) in amplexus at the edge of the Dungu 
River. We heard many calling in temporarily flooded grass (Fig. 27), but 
none at extensive permanent marshes or along stream banks. 

Sorne of these small, grassy pools are very short-lived. The one (Fig. 16) 
around which we saw most specimens of oxyrhyncha was on a flat-topped 
hill. The history of this temporary pool is detailed on p. 174. 

Rana oxyrhyncha begins to breed shortly after the start of rains in March 
in the Garamba. Ten of 12 adult females colleeted in April held enlarged, 
pigmented ova. AlI 22 adult males (i.e., those having vocal sacs) caught 
in April had nuptial pads. The pair in amplexus mentioned above was 
caught the night of March 18. The extent of the breeding season in the 
Garamba cannot be determined because too few specimens are available. 

The cal! of this species is analysed in Fig. 28. 
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FIG. 28. - Call of Rana oxyrhyncha (HFI-3684) 
recorded April 24, 1959. 

Ra n g e. - According to GmBÉ and LAMOTTE (1961), Rana oxyrhyncha 
occurs from Senegal and SielTa Leone in the west to Uganda in the east and 
southwards to Cape Province on the east and to Angola on the west. The 
species has a typical circum-forest, savanna distribution. 

Garamba localities and specimens: Cellule Biologique 1 (5), Cellule Bio
logique II (13), Bagbele (1), Morubia (2), Nagero (1), Ndelele (28), PFS/Km 22 
(1), Tikadje (1), Wilibadi River (1). 
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Rana perreti (GUIBÉ and LAMOTTE). 
(Fig. 29.) 

Ptychadena perreti GUIBÉ and LAMOTTE, 1958, Bull. Inst. Franc. Afr. Noire, 
20, p. 1456, figs. 3, 5 - Foulassi, Sangmelina, Cameroon. 

T a x 0 nom i c no tes. - When this species was described, it was 
not known to be sympatric with R. maccarthyensis. Hence GUIBÉ and 
LAMOTTE (1958B) did not compare it with the latter. 

Photo: R. F. INGER. 
FIG. 29. - Rana perreti. 

These two species are superficially very similar when preserved. Both 
have supernumerary tubercles on the metatarsals, both have a short median 
pair of skin folds on the rear of the back, both have irregular yeUowish 
green stripes behind the thighs, bath have complete bars on the legs, and 
males of both have nuptial pads on the wrist (see fig. 37 in SCHMIDT and 
INGER, 1959). 

Two species are clearly recagnizable in the large Garamba sample, one 
being identical to maccarthyensis (see p. 63) and the other agreeing with 
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the original description of perreti and with specimen (CNHM 59155, 59164-6, 
59167, 75060) from Cameroon and Gaboon. The two differ in a number of 
ways. 

GUIBÉ and LAMOTTE (ibid.) state that often the throat, chest and knees 
of perreti have dark spots. In the Garamba series of perreti 19 of 23 adults 
have dark spots on the chest and 21 of 23 have spots on the ventral surface 
of the knee. Only 4 adults of maccarthyensis are spotted ventrally, and those 
have only a series of dots on the throat. In life the ventral surface of 
maccarthyensis is white, with sorne individuals having a pale yellowish 
wash posteriorly. The ventral surface of live perreti has a bright lemon
yellow or yellowish-green wash. 

The leg of perreti is distinctly longer than that of maccarth.1Jensis. 
When the leg is bl'ought forward, the tibiotarsal joint extends beyond the 
snout in perreti by at least a distance equal to the diameter of the eye, 
whereas in maccarthyensis that joint just reaches the tip of the snout or 
not quite so far. The ratio of tibia to snout-vent is correspondingly longer 
in perreti (Table 31). 

Table 31. - Comparison of adults of Rana maccarthyensis and R. perreti 
from the Pare National de la Garamba. 

Snout-vent (mm) 

Males (1) Females (2) 
1 

rnaccarthyensl~s perreti maccarthyensis perreti 
1 1 1 

42,3-50,8Range '" ... ... 34,9-48,9 48,0-56,8 45,7-57,0 

Number. ... ... 40 29 15 26 

Mean ... ... ... 46,15 ± 0,33 42,54 ± 0,60 52,71±0,70 53,35 ± 0,57 

Tibia (3) 

Range ... ... ... 513-562 605-693 496-588 552-671 

Number ... ... 10 12 6 9 

Median .. ... ... 530 639 522 648 

(1) Males having fully developed nuptial pads. 

(2) Females having mature ova. 

(3) In thousandths of snout-vent. 
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The web of maccarthyensis is slightly more extensive than in perreti. 
The latter invariably has the entire terminal phalanx of the fifth toe free of 
web, whereas many Garamba maccarthyensis have only haU of that phalanx 
free. The difference in webbing is more evident if the toes are spread. Then 
the edge of the membrane between the fourth and fifth toes appears concave 
in perreti and straight in maccarthyensis. This difference is evident only 
in adults. 

The nuptial pad of maccarthyensis covers the entire dorsal surface of the 
proximal segment of the third finger. In males of perreti the pad at its maxi
mum development covers about one-third of the proximal segment of the 
third finger. 

The calls of these species, while similar, are readily distinguished 
(Fig. 30). 
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FIG. 30. - Comparisons of caUs of Rana maccarthyensis (Ieft) and R. perreti (right). 

Differences in snout-vent length are minor (Table 31). 
The Garamba record for perreti represents a range extension of about 

1800 kilometers. 

Des cri p t ive no tes. - Body moderately stocky in females, slender 
in males; limbs long, slender; snout long, pointed; vomerine teeth in short 
transverse groups touching anterior rims of choanae; back with 8 to 10 longi
tudinal ridges or folds of skin beginning behind eye, a short median pair of 
folds beginning over sacrum and running to end of body; supernumerary 
metacarpal tubercles present; toes extensively webbed; fourth toe with 2 1/2 
-- 3 (usually 2 3/4 - 3) phalanges free on outer edge; fifth toe with 1 
1 1/3 phalanges free; inner metatarsal tubercle oval, not compressed; a round 
outer metatarsal tubercle; rows of small supernumerary tubercles on third 
and fourth metatarsals; tibia 0,55-0,69 of snout-vent (Table 31). 

Color in life clay brown above with rectangular black spots; vertebral 
band golden brown; canthi clay brown; upper haU of lores black; lower 
haU of lores pale brown; upper haU of iris golden brown; sides and dorsal 
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surfaces of limbs pale brown; crossbars of limbs not interrupted; rear of 
thigh black with irregular yellowish green stripes; lower lip barred with 
dark brown; venter whitish with bright lemon-yellow or yellowish green 
wash; dark brown or black spots usually present on chest and ventral 
surfaces of hind limbs. 

Sec 0 n d a l' y S e x cha l' a ete l' s. - Adult females are larger than 
adult males (Table 31). 

Males have grayish nuptial pads similar to those of R. maccarthyensis 
(SCHMIDT and INGER, 1959 : fig. 37) except that the pad is not as weIl developed 
on the third finger. Of 38 males having the pad developed on the wrist, the 
pad of the third finger is absent in 9, it occupies between one-fifth and 
one-third of the dorsal surface of the basal segment in 27, and it covers 
more than one-third of that segment in 2. The males lacking nuptial pads 
on the third finger are not simply younger; they do not differ significantly 
in size from males having pads on that finger (Table, 33). 

The gular pouch openings mn at an angle to the lower jaw and end neal' 
the ventral border of the axilla. The pouches are uniformly black (10 spe
cimens), black and gray (12), or uniformly gray (4). 

Ventral asperities are absent. 

LaI' v a e and d ev e l 0 pme nt. - The dorsal fin of these tadpoles 
rises sharply anterior to or at the perpendicular through the spiracle. It is 
more or less horizontal thereafter except near the tip. The ventral fin is 
one-half the depth of the dorsal. The labial teeth have the formula 1 : 1-1/II, 
though in a few individuals the inner lower row is divided. Eye diameter 
is equal to or longer than the eye-nostril distance. Body and tail are heavily 
pigmented, the dorsal fin with large black spots throughout its length and 
the ventral fin only in its distal halL 

These larvae agree in the above characters with the description of larval 
R. perreti (LAMOTTE and PERRET, 196iB). They differ from tadpoles of masca
reniensis in the origin and shape of the dorsal fin and relative eye size and 
from those of maccarthyensis in the origin of the dorsal fin and in labial 
tooth counts. 

Females 1'each sexual maturity, Le., the oviducts become highly convo
luted, between 45 and 50 mm (Table 32). Males acqui1'e their secondary 
sex charaeters when they reach a size of 35-40 mm (Table 33). 

Eco log i cal n 0 tes. - Rana perreti was originally colleeted in 
forest in the Cameroons (GUIBÉ and LAMOTTE, 1958B). In the largely savanna 
Parc National de la Ga1'amba, R. perreti is usually found at or in bodies of 
water and those often under coyer of t1'ees. Only 15 of the 258 for which 
habitat notes are available were collected away from wate1'. Eleven of the 
15 were in grass savanna, 2 in tree savanna, and 2 in gallery forest. 
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Table 32,. - Monthy frequency of female Rana perreti with respect to 'developmental 
stages. Snout·vent lengths in parenthese. 

January .. 

February 

March 

May. 

June 

July. 

August 

October 

Novem

December 

Range 

Mean 

ber 

Oviduct mature 
Oviduct 

immature Ova Ova Ova 
immature intermediate mature 

1 11 

... ... 1 (45,4) - -1 (50,6) 
1 

2 (36,4-47,3) 3 (45,7-55,6) - 2 (50,5-54,6) 

... ... ... 
... ... 

- 1 (51,6) 2 (49.2-50,0) 3 (51,9-56,0) 

... ... .. . 2 (56,3-57,5) 12 (45,7-56,8) 

... .. , ... 

3 (34,8-45,2) 2 (45,9-53,0) 

5 (39,1-47,6) 3 (46,9-52,4) 3 (49,5-53,5) 4 (50,8-55,5) 

1 (53,7) - 4 (51,1-47,0) 

... ... 

... ... ... 11 (34,2-49,4) 

- 1 (53,8) 

September ... ... 
3 (38,4-41,4) -." 

- -2 (34,0-47,6) -

.. ... ... -

... ... 

2 (37,6-45,8) 1 (53,5) -

- -1(47,3) 2 (50,6-53,4) 

- -... ...  1 (59,6) 
1 1 

45,7-57,0 

Total number. ... 
'" ... ... 34,0--49,4 45,7-59,6 49,2-57,5 

1 2630 14 8 

... ... ... - 53,35 ± 0,5751,29 ± 1,08 52,33 ± 1,12 

Almost haU of the frogs collected at aquatic sites were found along 
streams of various sizes (Table 34). In the Garamba rivers commonly have 
wooded banks (see DE SAEGER, 1954 : pl. 36, fig. 2; pl. 47, fig. 1). Small 
streams are often entrenched in ravines supporting gallery forest (ibid.; 
pl. 50, fig. 1). Thus the importance of streams as habitats of perreti 
tends to associate it with tree cover. 

Marshes and ponds, on the other hand, are commonly in open savanna 
in the Garamba. But even sorne marshes are close to and even a part of 
gallery forest systems. The Nabakoyo, an insignificant tributary of the 
Dungu River, arises as a spring in a deep, forested ravine (crown of gallery 
forest shown in fig. 7), then after 500 m spreads out into an open marsh of 
Cyperaceae that has a fringe of trees and shrubs (Fig. 13), before wandering 
across the grass savanna. Rana perreti was caught in this marsh. 

6 



00 Table 33. - Monthly frequency of male Rana perreti with respect to development of secondary sex characters. 
Snout-vent lengths in parentheses. o 

Gular pouch ... ... ... ... Absent Incomplete Complete Complete Complete Complete 

Vocal sac openings ... ... ... Absent Absent Present Present Present Present 

Nuptial pad, wrist ... ... ... Absent Absent Absent Present Present Present 

Nuptial pad, third linger. ... Absent Absent Absent Absent < 1/3 (1) > 1/3 (1) 

January ... ... ... ... ... 
1 

- - - 1 (42,1) 1 (40,2) -

February ... ... ... ... ... - - 1 (41,8) 1 (41,8) 1 (37,6) -

March .. ... ... ... ... ... - - - 1 (41,0) 3 (34,9-44,1) -

April ... ... ... ... ... ... - - - - 1 (45,9) -

May ... ... ... ... ... ... - 1 (40,6) 2 (42,0-43,5) 4 (37,1-43,1) 8 (38,0-48,9) 1 (40,8) 

June ... ... ... ... ... ... - - - 1 (45,0) 2 (40,2-47,4) -

July ... ... ... ... ... ... - - - 1 (43,6) 7 (40,2-46,1) 1 (46,7) 

August ... ... ... .. . ... 1 (35,9) - - - 3 (39,8-41,3) -

September .. ... ... ... ... 1 (41,8) - - - 1 (45,4) -

October ... ... ... ... ... 1 (33,2) - - - - --
1 

Range. ... ... .. . ... ... 33,2-41,8 40,6 41,8-43,5 37,1-45,0 34,9-48,9 40,8-46,7 

Total number ... ... ... ... 3 1 3 9 27 2 

Mean .. ... ... ... ... ... - - 42,43 41,77 ± 0,74 /<2,54 ± 0,60 43,75 

(1) These categories are explained in the text (p. 78). 
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Further description of the aquatic sites from which R. perreti was 
obtained also suggest the importance of tree coyer to this species (Table 34). 

Table 340 - Frequency distribution of Rana perreti in aquatic environments (1) 
in the Parc National de la Garamba. 

Wet season Dry season Total 
1 1 

1 

Aquatic habitats : 

Marsh .. ... ... ... 0" ... 00' ... 57 12 69 

Spring . ... ... ... ... ... .. . .. . 52 6 58 

Stream ... ... .. . ... ... .. , ... 104 12 116 

Subtotal .. , ... ... 213 30 243 

Location of aquatic site : 

Grass savanna .. ... ... ... ... .. . - 1 1 

Degraded gallery forest (2) .. , ... ... 11 9 20 

Dense gallery forest (2) .. ... ... ... 24 12 36 

Opening in gallery forest ... ... .. . -28 28 

Wooded river bank (2) ... ." ... ... 22 4 26 

Uncertain ... ... ... .. . ... ... .. . 128 4 132 
----~ 

243213 30Subtotal ... ." ... 

(1) Only 15 were collected away from bodies of \Vater (see p. 78). 

(2) Descriptions of these environments are given by DE SAEGER (1954). 

The localities at which the three series of larvae were collected do not 
support the preceding suggestion. Two of the larval series were caught in 
temporary ponds in open savanna and only one in a temporary pond shaded 
by trees. 

Only a tentative idea of the breeding cycle can be obtained from these 
specimens. The fi l'st calling males were heard on March 23, 1959, and a pair 
was caught in amplexus on the following night. Adult females lacking 
enlarged ova are relatively most frequent during the period October-February 
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(Table 32). Though these numbers are by themselves too smaIl to be reliable, 
they receive sorne support from the monthly frequency of juveniles (i.e., 
snout-vent less than 30 mm). 

Month Total % Juvenile Month Total % juvenile 

January 3 July 88 45 
February 11 9 August 22 14 
March 15 7 September 10 
April 1 October 3 
May 52 31 November 3 
June 51 35 December 1 

The most active period of breeding seems to be from the second half of 
March to the first half of August. 

Ra n g e . - From Cameroons to northeastern Congo. 

Garamba localities and specimens: Cellule Biologique 1 (9), Cellule Bio
logique II (i32), Aka (2), Bamangwa (3), Buluku River (3), Dedegwa (3), 
Dungu River (i), Inimvua (4), Km. i7 south of Bagbele (i), Makpe (i4), 
Mobaba (i9), Morubia (45), Nabakoyo (7), Nagero (i), Ndelele (i), PFS Km 
2i (2), Pp Km iO (5), Pp Km 56 (3), Pp Km 62 (i), Tayele (i), Wilibadi (2). 

Rana straeleni sp. nov. (1). 

Ho lot Y p e . - Field number RFI 4351. An adult male collected one 
km north of Nagero, Parc National de la Garamba, Congo, on May H, i959 
by MARY LEE and ROBERT F. INGER. 

Pal' a t y P es. - Nine specimens from the Parc National de la Garamba 
(6 Institut Royal des Sciences Naturelles; 3 CNHM). 

Dia g nos i s . - A moderately small member of the Ptychadena group 
having the median skin folds continuous from the end of the body forward 
on to the snout; dark crossbars of the tibia interrupted; adult males with 
nuptial pad on the arm at the wrist as weIl as on the fingers. 

Des cri p t ion. - Body and limbs slender; head width 0,30-0,34 
(median 0,320) of snout-vent; snout pointed, projecting beyond mandibile a 
distance equal to three-fourths of tympanum diameter; nostril equidistant 
between eye and tip of snout or closer to latter; internarial distance subequal 
to eye-nostril but greater than interorbital width; interol'bital subequal to 

(1) Named in honor of t.he latc Dr. V. VAN STRAELEN in recognition of his great 
services to the cause of conservation in Africa. 
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width of upper eyelid; canthus rostralis rounded; lores sloping, concave; 
tympanum distinct, two-thirds to three-fourths diameter of eye; vomerine 
teeth in short, transverse groups touching anteromedian corners of choanae, 
distance between groups greater than length of one group. 

Fingers and toes bluntly rounded; first finger equal to second; second and 
fourth subequal; metacarpals with distinct supernumerary tubercles. Toes 
not fully webbed; first and second toes with 1 1/2 phalanges free, third toe 
with 1 to 1 1/2 phalanges free, four th with 3 free, and fifth with 1 free; 
inner metatarsal tubercle oval, weakly compressed; outer metatarsal round; 
a row of small tubercles on fourth metatarsal and another usually on third 
metatarsal; no tarsal tubercle; tibia 0,57-0,62 (median 0,595; N=8). 

Back with 8 long ridges of skin, the median pair continuous from end of 
body forward on to snout; a moderate glandular ridge at rictus; ventrally 
skin smooth except for narrow rugose area at end of abdomen. 

Color (in alcohol) dark brown ahove with large, squarish black spots 
that tend to l'un together in transverse rows; a black stripe on side of snout 
3nding at eye; a narrow light vertebral stripe; rear of thigh blackish with 
light stripes; dark crossbars of tibia interrupted; ventral surfaces cream
colored, immaculate; underside of feet dark brown. 

In life posterior third of belly and ventral surfaces of legs lemon yellow. 
Measurements (mm) of holotype : snout-vent 36,0; head width 11,8; tibia 

22,~. 

The eight aduIt males (including the holotype) measure 35,0-37,6 mm 
(mean 36,28 ±0,40). An additional male having gular pouches but no nuptial 
pads measures 35,0 mm, and an unsexed juvenile 20,8 mm. 

Sec 0 n da r y se x cha l' a c ter s. - The males composing this 
series have black and white gular pouches. The openings of these pouches 
end at the ventral border of the arm insertion. Yellowish nuptial pads 
cover the dorsal surfaces of the first two fingers except for the terminal 
phalanx. On the third finger the pad occupies an oval area on the dorsal 
surface of the metacarpal. A large, irregular patch of the lower arm is also 
covered by nuptial pad material. In several males very weak, colorless 
asperities appear on the ventral surfaces of head and body. There are no 
dorsal asperities. 

Co m par i son s. - Only three species of the subgenus Ptychadena 
have median skin folds extending forward on to the snout : straeleni, uzung
wensis, and taenioscelis (at least southern populations). Rana straeleni 
differs from uzungwensis in coloration of the rear of the thigh (spotted in 
uzungwensis), coloration of the tibia (dark bars uninterrupted in uzung
wensis), webbing (third toe with two phalanges fl'ee in uzungwensis), and 
male secondary sex characters (uzungwensis with dorsal and ventral asperi
ties, but no nuptial pad on wrist). 
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Rana taenioscelis differs from straeleni in the position of the gular pouch 
(ending near center of arm insertion in taenioscelis); in lacking nuptial pad 
on the wrist; in having the dark bars on the tibia uninterrupted; and in 
lacking an outer metatarsal tubercle, a row of small tubercles on the fourth 
metatarsal, and supernumerary metacarpal tubercles. 

Nuptial pad appears on the wrist only in males of maccarthyensis 
ANDERSSON, perreti GUIBÉ and LAMOTTE, and straeleni. Rana straeleni differs 
from maccarthyensis and perreti in lacking a pair of short, median skin folds 
over the sacrum, in having skin folds on the snout, and in having interrup
ted crossbars on the tibia. 

Rana straeleni differs from aIl other species of Rana (Ptychadena) at least 
in the extension of the skin folds forward on ta the snout and in the deve
lopment of nuptial pad on the arm. 

Eco log i cal no tes. - With two exceptions, the entire series was 
caught May H, 1959 at a shallow temporary pond (Fig. 14) formed by heavy 
rains in April. A large mixed aggregation of species was in full chorus at 
the time. The exceptional specimens were caught in tree savanna, one in 
March and the other in September. 

Ra n g e. - Known only from the Parc National de la Garamba. 

Garamba localities and specimens: Cellule Biologique 1 (1), Nagera (1), 
1 Km north of Nagera (8). 

Rana taenioscelis (LAURENT). 
(Fig. 31.) 

Ptychadena taenioscelis LAURENT, 1954, Ann. Mus. Roy. Congo Belge, 34, 
p. 25, pl. 4, fig. 6, pl. 5, fig. 1 - Lukula, Katanga, Congo. 

T a x a nom i c no tes. - This large series agrees with the description 
of specimens from Cameroon (GUIBÉ and LAMOTTE, 1958B). These frogs have 
the opening of the gular pouch ending near the middle of the arm insertion, 
no supernumerary metacarpal tubercles, a distincly bicolored foot, the rear 
of the thigh regularly striped, and the nuptial pad of the third finger restric
ted ta an aval dorsomedian area of the metacarpal. In these characters they 
agree with taenioscelis from southeastern Congo (LAURENT, 1954; SCHMIDT 
and INGER, 1959), which we may caU typical taenioscelis. 

ln several respects they differ from the latter population. The median 
skin folds do not run forward of the eyes except in a very few individuals. 
The webbing is more extensive, leaving 2 1/3 - 2 2/3 phalanges of the 
fourth toe free, instaed of 3 as in Katanga specimens. The males usually 
have fine asperities on the dorsal surfaces; these are absent in Katanga frogs. 
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Finnaly, the ratio of tibia to snout-vent is larger; the ratios are 0,58-0,65 
(median 0,603; N =9) in Garamba males and 0,49-0,56 (median 0,520; N = 7) 
in males from Katanga. 

Des cri p t ion. - Body moderately stout; limbs long, slender; snout 
pointed; vomerine teeth in short, transverse groups touching anterior rims 
of choanae; back with 8 longitudinal ridges, median pair continuous from 
end of body to occiput or, more rarely, interorbital and prefrontal region; 

Photo: R. F. INGER. 

FIG. 31. - Rana taenioscelis. 

no supernumerary metacarpal tubercles; webbing moderate, fourth toe with 
2 i/3 - 2 2/3 phalanges free of webbing, fifth toe with one phalanx free; a 
small oval, inner metatarsal tubercle; no outer metatarsal tubercle; no row 
of tubercles on any metatarsal; tibia 0,58-0,65 of snout-vent. 

Coler in life very similar to that of R. mascareniensis (see p. 68) except : 
crossbars of tibia not interrupted; light longitudinal line on tibia in only 
60 % of individuals; males often with black gular spots; membrane between 
first and second toes and between second and third toes yellow to margin. 

Sec 0 n d a l'ys e x cha l' a c ter s. - Females are slightly larger 
than males, the former reaching sexual maturity at about 33-35 mm and 
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the latter at 30-32 mm (Table 35). Male secondary sex characters of Garamba 
frogs are identical to those of Katanga frogs (SCHMIDT and INGER, i959 : Hi), 
except for the presence of dorsal asperities (see above). 

Table 35. - Frequency distribution with respect to breed!ng condition of
 
Rana taenioscelis from Parc National de la Garamba.
 

Males (1) Females (3) 
1
 

Nuptial pads Ova 

immature intermeniate matureincomplete (2) 1 complete 
l, 

1
 

---January. ... ... 1
 2
 

-February ... ... 1
 5
3
 

2
 9
March ... ... ... 3
 14
 6
 

1
 13
 6
 2
 7
April ... ... .. . 
May ... ... ... 1
 2
 22
1
 24
 

- 1
- 15
 8
June ... ... ... 
- - 12
- 10
July ... ... ... 
- 5
14
 1
August ... ... ... 1
 

- - 2
 1
September ... ... 4
 

- ---October .. ... 1
'" 

-- --December ... ... 1
 

Snout-vent (mm) 

34,6-41,2 35,2-43,130,4-39,4 33,3-43,132,2-36,0Range ... ... ... 
39,41 ± 0,2438,46 ± 0,72Mean ... ... ... 34,40 ± 0,16 38,74±0,5434,43 ± 0,41 

(1) With full y developed gular pouch. 
(2) Nuptial pads not present on third finger. 
(3) With mature oviducts. 

Four males of this sampIe measuring 29,4-32,5 mm have very shallow 
gular folds but no vocal sac openings. Fourteen males (30,2-34,2 mm) with 
deep gular folds but no pouches have vocal sacs. 

Males have « fast» and « slow» calls (Fig. 32). 

1 



PARC NATIONAL DE LA GARAMBA 87 

Table 36. - Habitat-frequency distribution of Rana taenioscelis 
in Parc National de la Garamba. 

Dry BeaBon Total"Vet BeaBon 
1 1 

Aquatic : 

Marsh .. ... ... ... ... ... ... ... 14/, 74 218 

Stream ... ... ... ... ... .. . ... 38 31 69 

Spring ... ... ... ... ... ... ... 10 3 13 

Pond ... ... ... ... ... ... ... ... 16 22 38 

Subtotal ... ... ... 208 130 338 

Non·aquatic : 

Savanna ... ... ... ... ... ... .. . 37 1 38 

Gallery foreBt ... ... ... ... ... .. . 6 9 15 

Subtotal ... ... .. . 43 10 53 

Eco log i cal no tes. - Only about one-seventh of these were caugM 
a~ non-aquatic sites (Table 36). About two-thirds of those collected at aqua
tic sites were found in and at the edges of marshes. Most of the aquatic 
habitats v.:ue in savanna forrrations; only 39 of the 338 were caught at 
wooded springs, gallery forest streams, or marshy openings in gallery forest 
(Fig. i3). 

Juveniles are relatively more abundant in the collections from September, 
which is near the end of the rainy season, until February near the end of 
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the dry season (Table 37). Adults in breeding condition are relatively and 
absolutely more abundant from the end of the dry season (March) until 
about two months before the end of the wet season (Table 35). The fi l'st 
calling males were heard the night of March 25, 1959, though we had col
lected at that site (Nabakoyo) beginning March 19. These facts suggest 
breeding activity from the end of the dry season until just past the middle 
of the wet season. 

Table 37. - Monthly frequency distribution with res!pect to stage
 
of development of Rana taenioscelis
 
from Parc National de la Garamba.
 

1 

Juveniles (1) 
1 

Adults 

January .. ... ... ... ... 7 3 

February ... ... .. , ... 29 12 

March ... ... ... ... ... 24 49 

April ... ... ., . ... .. . 16 32 

May. ... ... ... ... .. . 4 105 

June ... ... ... ... ... 7 25 

July .. , ... ... ... .. . 15 22 

August ... ... ... ... ... S 21 

September ... ... ... .. . 14 7 

October ... ... ... .. , 10 1 

December ... ... ... ... 15 1 

(1) Males with no sign of developing or mature gular pouches. Females with 
straight oviducts. 

The virtual disappearance of adults from the collections after August 
may reflect either an annuallife cycle, which does not seem likely because 
of the size of these frogs, or secretive behavior in response to the approach 
of the dry season. 

Ra n g e . - Known from Nigeria (GUIBÉ and LAMOTTE, 1958B; SCHIOTZ, 

1963), and northeastern and southeastern Congo. Probably the species occurs 
throughout the savanna bordering the rain forest on the east and the north 
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Garamba localities and specimens: Cellule Biologique 1 (65); Cellule 
Biologique II (Hi); Bagunda (i); Bamangwa (i); Beredwa (i); Garamba 
River (i6); Kalikimvua (i); Km i7 south of Bagbele (23); Mabanga (4); Moru
bia (i4); Nabakoyo (6); Nagero (89); Nambia near Nagero (7); Napokomweli 
(24); Nawaroko (3); Ndelele (5i); otro River (i); Pali (2); Tori (i); Mount 
Tungu (i). 

Rana tournieri GUIBÉ and LAMOTTE. 
(Fig. 33.) 

Rana (Ptychadena) tournieri GUIBÉ and LAMOTTE, i955, Bull. Mus. Nat. Rist. 
Nat. Paris, (2), 27, p. 442, i fig. - Guinéa, Sierra Leone, Liberia, and 
Gambia. 

T a x 0 nom i c n 0 tes. - The present sampIe represents a range 
extension of almost 4.000 kilometers. Despite this wide distribution, the 
Garamba frogs differ from descriptions of West African ones (GUIBÉ and 
LAMOTTE, i955, 1957) in only two minor details. According to the descrip
tions of GUIBÉ and LAMOTTE, the West African frogs have i to i i/2 phalanges 
of the fifth toe and i i/2 to 2 phalanges of the third toe free of webbing. 
The Garamba frogs invariably have 2 phalanges of both toes free. The rows 
of metatarsal tubercles are apparently weaker than those of West African 
specimens. 

Des cri p t ive no tes. - Body slender; snout long, about twice dia
meter of eye, pointed; vomerine teeth in transverse groups touching antero
median borders of choanae; back with 8 longitudinal ridges, median pair 
beginning over sacrum and extending to end of body, next pair laterad 
beginning between eyes and extending to end of body; longitudinal ridges 
of skin on tibia; supernumerary metacarpal tubercles usually present; third 
and fifth toes with two phalanges free of web, fourth with 3 - 3 i/3 free; 
outer metatarsal tubercle present; rows of small tubercles on fourth and 
(less often) third metatarsals, usually present but not conspicuous; tibia 
0,57-0,68 of snout-vent (median 0,6i5; N =20). 

Color in life of back light brown with jet black spots; mid-dorsal band 
golden brown; dorsolateral ridge gold; supracanthal stripes dark brown; 
lores black, bordered below by gold; upper edge of iris gold; upper lip 
dark gray; ground color of legs olive brown, tibia with two rows of black 
spots widely separated in mid-line; rear of thigh with two narrow, light 
olive brown stripes; lower lip dark gray, without light bars or spots; throat 
white or gray; anterior two-thirds of abdomen irridescent golden white, 
posterior third bright yellow. 

Sec 0 n d a l' y se x cha ra c ter s . - Females having mature ovi
ducts measure 35,9-43,4 mm. Six having enlarged, pigmented ova are 38,i
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43,4 mm (mean 39,85 ± 0,76 mm). Adult males having nuptial pads measure 
31,2-35,9 mm (mean 33,58 ±0,10 mm N= 13). 

The gular pouch openings l'un at an angle to the lower jaw and end 
near the ventral bordel' of the axilla. The pouches themselves are black 
01' black anteriorly and gray posteriorly. The small, round vocal sac opening 
lie near the commisure of the j aws. 

Photo: R. F. INGER. 

FIG. ~3. - n'ana toul'nieri. 

The yellowish gray nuptial pads are confined to the first three fingers. 
The pad covers the entire dorsal and median surfaces of the first finger to 
the beginning of the terminal phalanx, the entire dorsal surface of the 
second finger to the beginning of the terminal phalanx, and an oval area 
on the dorsal surface of the third metacarpal. 

Inconspicuous, small, colorless asperities appear on the ventral surface 
of the snout and on the throat and abdomen in males. 

De v e l 0 pme nt. - None of the nine juveniles shorter than 20 mm 
(13,5-118,6 mm) has even a vestige of a tail. Metamorphosis probably occurs 
when the frogs are about 10 mm snout to vent. 
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Females become sexually mature at about 35 mm. Five measuring 34,0
40,9 mm have immature, feebly kinked oviduets. Six measuring 36,0-41,8 
mm have enlarged, convoluted oviducts though the ova are small. 

Three males (26,829,633,3 mm) lack vocal sac openings. The two small
est have no sign of developing gular pouches, but the largest has a weak 
indentation in the gular skin near each mandible. This male does not fit 
the developmental pattern described for Rana (Ptychadena) porosissima 
(INGER, 1956). A fourth male (30,4 mm) has vocal sac openings and incomple
tely developed gular pouches. None of these four males has nuptial pads 
01' ventral asperities. 

Eco log i cal no tes. - Most specimens were colleded neal' or in 
aquatic situations. Sixty-six were caught in marshes, 8 along stream banks, 
and 1 at a small temporary pond. Six were caught away from water, 5 in 
grass savanna and 1 in tree savanna. The marshes, some of which were 
permanent (( ndiwilis ,,) were all located in grass and shrub savanna. The 
first caJling males we encountered in 1959 were in a small marsh on 
April 27. 

Ra n g e. - Known from West Africa and northeastern Congo. Pre
sumably the species has a more or less continuous distl'ibution in the 
Sudanese and Guinean savannas. 

Garamba localities and specimens: Cellule Biologique 1 (6), Cellule Bio
logique II (63), Biadimbi (1), Km 17 south of Bagbele (1), Morubia (1), 
Nagero (7), Nambia River (1), Napokomweli (1), Ndelele (2), Tikadje (1). 

Rana trinodis BOETTGER. 

Rana trinodis BOETTGER, 1881, Abh. Senck. Naturf. Ges., 12, p. 414, pl. 1, 
fig. 2 - Senegal. 

T a x 0 nom i c n 0 tes. - Three frogs are identical to a specimen 
(CNHM 19333) from Bambako, Mali and agree with published descriptions 
of trinodis (BOETTGER, 1881; GUIBÉ and LAMOTTE, 1957). They differ from 
\Vest African trinodis in only one minor respect : the tarsal tubercle is about 
half the size found in western examples. 

Des cri p t i ve no tes. - Body stocky; limbs heavy, rather short; 
snout long, obtusely pointed; vomerine teeth in transverse groups touching 
anterior rims of choanae; back with 8 longitudinal ridges, the median pair 
beginning behind eyes and either continuous to end of body or interrupted 
in sacral region; supernumerary metacarpal tubercles present; toes exten
sively webbed; fourth toe with 2 to 2 1/2 phalanges free on lateral border; 
fifth toe webbed to tip or with about 2/3 of terminal phalanx projeeting; a 
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distinct yellow tubercle at proximal end of tarsus; a compressed inner meta
tarsal tubercle, 0,6-0,7 length of first toe; an oval outer metatarsal tubercle, 
not raised as high as inner one; no row of small tubercles on any metatarsal; 
tibia 0,53 of snout-vent (one specimen). 

Color in alcohol blackish brown above; a yellow vertebral line; dorso
lateral skin ridge yellow; top and side of head dark; back with rows of 
squarish black spots; dorsal surface of limbs brown with black crossbars; 
lower lip barred yellow and black; l'est of venter yellow; throat with or 
without black spots. 

Sec 0 n d a l' y S e x cha l' a c ter s. - AlI three specimens are adult 
males (snout-vent 58,6-60,4 mm) having black gular pouches. The openings 
of the pouches end near the ventral border of the axilla. The largest male 
lacks nuptial pads. The other two have yelIowish nuptial pads covering 
the entire dorsal and median surfaces of the first finger, the entire dorsal 
surface of the second finger, and the median haH of the dorsal surface of 
the third finger; the terminal phalanx of each finger is free of these sexual 
excrescences. The surface of the head and torso bears distinct yellowish 
asperities except in the male lacking nuptial pads. 

Ecolo g i cal no tes. - These three frogs were caught at a granite 
outcrop (Fig. 44) near water in mixed grass and bush savanna. The species 
has been reported from non-forest regions of West Africa (GUIBÉ and LMAOTTE, 
1957). 

Ra n g e . - Previously known from West Africa (ibid.) and the Tchad 
(WAKE and KLUGE, 1961). These specimens thus extend the range almost 
1.000 km southeastward. 

Garamba locality and specimens: Km 17 south of Bagbele (3). 

Phrynobatrachus natalensis (SMITH). 
(Fig. 34.) 

Stenorhynchus natalensis SMITH, 1849, Ill. S. Afr. Rept., App., p. 23 
Natal. 

Phrynobatrachus natalensis GÜNTHER, 1862, Proc. Zool. Soc. London, 1862, 
p. 190. 

T ax 0 nom i c no tes. - The specimen (AMNH 9047) on which 
NOBLE (1924) based a Garamba locality for Arthroleptis botteqi BOULENGER is 
a typical P. natalensis. 

Des cri p t ive no tes. - A medium-sized species, adults 25-40 mm; 
tympanum present, hidden under skin; tips of digits not dilated, without 
horizontal grooves; third and fifth toes webbed to distal subariicular tuber
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cles; short, round warts on back between fore limbs; gular pigmentation of 
males confined to skin; males without femoral glands. 

Colm in life grayish brown above, with small black spots usually 
centered on dorsal warts; belly white; throat of males black, of females 
spotted with brown; rear of thigh without stripes. 

Photo: R. F. INGER. 

FIG. 34. - Phrynobatrachus natalensis. 

Sec 0 n d a r y se x cha r a c ter s. - These structures have been 
described by SCI-IMIDT and INGER (1959). 

Garamba females are about 4 mm larger than males (Table 38). The calI 
is analysed in Figure 35. 

Eco log i cal no tes. - In the Parc de la Garamba adults of P. nata
lensis are fairly even distributed among a wide variety of habitats (Table 39). 
Juveniles show approximately the same relative concentration in aquatic 
versus non-aquatic environments as the adults in both seasons. 
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Table 38. - Monthly frequency with respect to breeding condition of adult
 
Phrynobatrachus natalensis from Parc National de la Garamba.
 

Snout·vent lengths in parentheses.
 

Females (1) Males (2) 

Ova Nuptial pads 

immature 
1 

intermediate 
1 

mature absent 
1 

present 

January .. ... ... 
February. ... ... 
March ... ... , .. 
April ... ... ... 
May. ... ... ... 
June. ... ... ... 

July. ... .. , ... 

August ... ... '" 

September ... ... 

October .. ... .., 

December ... ... 

2 (23,4-28,1) 

8 (21,4-25,1) 

7 (21,3-28,7) 

5 (21,0-29,1) 

1 (27,0) 

-

-

3 (22,3-27,4) 

1 (27,0) 

-

-

-

5 (23,8-27,4) 

3 (24,2-27,9) 

2 (23,8-23,9) 

3 (28,0-30,7) 

-

-

-

-

-

-

1 (26,2) 

10 (25,8-28,0) 

7 (25,7-29,7) 

18 (23,7-31,0) 

17 (26,7-31,4) 

7 (24,9-32,6) 

5 (24,2-32,5) 

4 (27,8-32,1l) 

5 (26,7-31,3) 

1 (28,8) 

-

3 (23,0-24,8) 

3 (22,3-23,6) 

1 (21,3) 

-

-

-

1 (23,3) 

-

-

-

1 (22,7) 

-

14 (22,1-25,5) 

23 (20,6-25,5) 

25 (19,0-28,4) 

20 (22,5-28,3) 

7 (25,3-28,8) 

11 (22,1-28,2) 

10 (22,8-27,7) 

16 (21,6-27,0) 

-

-

Total number . ... 

Range (mm) .. ... 
Mean (mm) ... ... 

1 

27 

21,0-29,1 

24,61 ± 0,58 

13 

23,8-30,0 

26,50 ± 0,64 

75 

23,7-32,6 

28,20 ± 0,34 

9 

21,3-2/1,8 

23,08 ± 0,34 

126 

19,0-28,8 

24,88 ± 0,25 

1 

(1) AH with mature oviducts. 

(2) AU with vocal sacs. 

The relative abundance of adults in the several aquatic and terrestrial 
habitats varies significantly from wet to dry season (chi-square = 70,8; 
df=8; P<0,001); they are more numerous in the savanna and ponds in the 
wet season, when the savannas are more humid and ponds more widespread. 
Juveniles show comparable seasonal changes in distribution (chi-square= 
84,8; P<O,001). 

The frequency of gravid females is moderately high (Table 38), though 
the percentage is higher in the wet season (79 %) than in the dry (42 %). 
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Adult males without nuptial pads and, hence, not in breeding condition 
are most common in the dry season; aIl of these males are rather small and 
may be newly maturing, young adults rather than old males in a quiet state. 
The monLhly distribution of adults in reproductive condition (Table 38) 
suggests the possibility of breeding activity from February to September. 
We observed calling males for the first Lime on March 20, 1959, though 
similar environments had been investigated as early as March 2. Juveniles 
are abundant (i.e. 25 % of the sample) in aIl months except March, April, 
and June (Fig. 36); this pattern supports the suggestion of breeding except 
from Odober through January. 

Table 39. - Habitat frequency distribution of juvenile and adult
 
Pllrynobatracllus natalensis in Parc National de la Garamba.
 

Adults Juveniles 
1 ._---

Wet season Dry season Wet season Dry season 

- 1 1 1 

Marshes. ... .. , ... ... '" 13 26 24 8 

Springs .. .. , ... ... ... ... 40 29 4 15 

Temporary ponds ... ... ... 31 - - 1 

Permanent ponds ... ... ... 13 1 0 -
Streams. ... .. , ... ... ... 50 33 18 40 

--'-~ -- --- - -

Subtotal aquatic '" ... 15:3 89 52 04 

Grass savanna ... ... ... ... 22 2 12 -

Shrub savanna ... ... .. . ... 28 - 2 --

Tree savanna ... ... ... '" 17 2 10 -

Gallery forest ... ... ... ... 21 18 - :32 
----

Subtotal non·aquatic ... 88 22 24 32 

Ra n g e . - Most of sub-Saharan Africa outside of the rain forest. 

Garamba localities and specimens: Cellule Biologique 1 (189), Cellule 
Biologique Il (171), Aka (17), Akam (2), Akawa (6), Baganola (35), Bamangula 
(24), Beredwa (3), Biadimibi (2), Dedegwa (i), Garamba (7), Kalikimvua (3), 
Kassi (1), Km 17 S. of Bagbele (18), Mabanga (1), Makpe (5), Mobaba (4), 
Morubia (16), Nabakoyo (16), Nagero (5), Namolobia (15), Nawaroko (5), 
Ndelele (52), Pidigala (10), Pp Km 10 (4), Sudan River (4), Tori (2), Wili
badi (2). 

7 
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Phrynobatrachus parkeri WITTE. 

(Fig. 37.) 

Phrynobatrachus parkeri WITTE, 1933, Rev. Zool. Bot. Afr., 24, p. 97 
Kunungu, Congo. 

T a x 0 nom i c n 0 tes. - The original description was based on two 
sets of specimens, one from Kunungu, west-central Congo, and the other 
from Mauda, Upper Uele, northeastern Congo. Both series were examined 
and compared with another from Monga, Lower Uele (CNHM 109283-6). 
The three series agree in webbing, form of the digits, coloration, dermal 
ornamentation of the back, and male secondary sex characters. In this 
combination of characters, these frogs agree with a large series from the 
Garamba and 1 have no hesitation in assigning the last to this species. 

Phrynobatrachus acridoides (CÛPE), three cotypes (MCZ 15026, 15027, 
15030) of which were examined, is similar to this species; it has small disks 
at the tips of the toes, males lack femoral glands, and it has a pair of concave 
ridges on the anterior part of the back. But acridoides has more extensive 
webbing than parkeri. In the former, the web extends as a broad sheet 
beyond the distal subarticular tubercle of the fifth toe, which has a ridge 
of skin on its outer edge. In parkeri the web usually reaches the distal 
tubercle of the fifth toe, but never extends beyond it except as a very narrow 
strip; the outer edge of the fifth toe does not have a ridge of skin. 

Des cri p t ive no tes. - A medium-sized species, adults 19-25 mm; 
tympanum present, visible or obscured by skin; tips of toes only dilated into 
small but distinct, round disks having circummarginal grooves; third and 
fifth webbed beyond basal tubercles, usually to distal subarticular tubercles; 
back with a pair of long narrow ridges beginning behind eyes (see below 
for variation); gular pigmentation of males confined to skin; males without 
femoral glands. 

Coloration in life takes three patterns. In one the back and sides are 
dark grayish brown usually with black areas overlying the dermal ridges. 
Sorne individuals have a narrow yellow or orange vertebral stripe super
imposed on the previous pattern. The third type of coloration consists of a 
reddish brown dorsum edged with a black line and grayish brown sides. 
Individuals of aIl three types usually have a narrow oblique stripe on the 
rear of the thigh. AlI frogs have whitish bellies. Males may or may or 
may not have gray or black throats. 

The dermal ridges may be parallei and confined to the dorso-Iateral line; 
01' they may converge above the shoulders and then diverge forming concave 
curves. ParaIlel, dorsolateral ridges are always associated with a reddish 
brown back. The curved ridges are always associated with the other two 
patterns. 
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Thus this species is locally polymorphie. Each form appears in both 
sexes. As no other characters show segregation of states in the same way, 
only one species is involved. 

Sec 0 n d a r y se x cha r a ete r s . - Females reach maturity when 
about 19 mm, snout to vent; those with mature ova average 22,75 mm 
(Table 40). Males acquire vocal sacs at about 18 mm; the average size of 
those with fully developed vocal sacs is 21,26 mm (Table 41). 

Table 40. - Monthly frequency with respect to sexual development of female
 
Phrynobatrachus parkeri "Vitte from Parc National de la Garamba.
 

Snout·vent lengths in parentheses,.
 

January .. ... ... 
February ... ... 
March '" ... ... 
April ... ... .. .
 
May. ... ...
'" 

June ... ... ... 
July. ... ... ... 
August ... ... ... 

September ... ... 
October .. ... ... 
November ... ... 
December ... ... 

Total number . ... 
Range ... ... ... 
Mean ... ... ... 

Oviduct mature 
Oviduct
 

immature
 OvaOva Ova 
immature intermediate mature 

1 

- -


19 (17,5-25,8)
 

15 (17,4-25,3) 3 (21,2-22,5) 

17 (20,4-25,2) 1 (19,8) 2 (20,3-21,6) 

2 (17,6-18,4) 13 (19,6-22,5) 5 (20,7-21,9) 5 (20,3-23,0) 

4 (18,6-20,7) 3 (21,4-23,6) 18 (19,5-23,5)-

- 4 (18,9-23,4) 1 (20,5) 20 (20,1-24,6) 

- - 25 (20,3-24,8) 

2 (18,2-18,6) 

-

3 (20,4-22,6) 15 (19,2-23,7)5 (19,6-23,3) 

- 2 (21,1-22,6) 9 (21,5-24,5)-

- 1 (24,6) 4 (22,4-24,5)1 (23,3) 

- 1 (23,5) - -

-


9 (18,0-20,4)
 

1 (23,8)8 (19,5-22,5) -

- --

981655 49 
1 

19,2-24,819,8-24,617,4-25,8 18,6-25,2 

21,59 ± 0,31 22,75 ± 0,1719,99 ± 0,40 21,39 ± 0,27 

Adult males have subgular vocal sacs, gray nuptial pads on the first 
finger, numerous minute spinules on the throat and chest, and lineae mascu
linae at dorsal and ventral borders of the obliquus muscle. They do not have 
dorsal asperities or femoral glands. The musculature investing the vocal 
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sac lacks pigment, but the gular skin, which in sorne males has longitudinal 
folds, usually has varying amounts of dark pigment. 

The sequence of development of the secondary sex characters suggested 
by the data in Table 41 is vocal sacs, nuptial pads, and lastly the ventral 
spines. There is no evidence of seasonal regression of nuptial pad or ventral 
spines. The males without these structures (second and third data columns 
of Table 41) are smaller and, therefore, probably younger than those having 
them. 

A sonogram of the call is presented in Figure 35. 

Table 41. - Monthly frequency with respect to 'secondary chara()ters
 
of male Phrynobatrachus parlœri from Pare National de la Garamba.
 

Snout·vent lengths in parentheses.
 

Vocal sac Vocal sac presentabsent 
1 

1 

Nuptial pads absent Nuptial pads present 
1 

Ventral spinesVentral spines absent present 
1 

1 (21,5) -January .. .. , ... 4 (18,2-25,2) 2 (18,7-21,2) 
1 

10 (18,0-20,5) 7 (18,6-22,6) 1 (20,3) 4 (19,2~21,4)February ... ... 
2 (19,9) 3 (19,4-20,1)2 (18,5-18,8) 18 (17,8-21,7)March ... ... .. , 

- -1 (18,2) 23 (19,1~21,6)April ... ... ... 
- - - 25 (19,4-22,4)May. ... ... ... 
- - - 25 (20, 2~23, 4)June ... ... ... 
- - - 25 (19,4-23,1)July. ... ... ... 
- - 12 (20,8-23,5)August ... ... ... -

- -- 25 (19,7-23,4)September ... ... 

-- - 3 (21,2-22,4)October .. ... ... 
- -4 (17,3-20,2) 1 (21,2)November ... ... 

-- 1 (20,7)December ... ... 4 (18,4-23,0) 

24 12Total number . ... 5 162 

17,3-25,2 18,2-22,6 19,4-21,5 17,8-23,5Range ... ... ... 
19,31 ± 0,36 20,03 ± 0,36 20,16 21,26 ± 0,11Mean ... '" ... 
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FIG. 35. - Comparison of calls of (left) Phrynobatrachus parkeri (RFI-3889) 
and (right) P. na talensis (RFI-3162). 
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FIG. 36. _. Monthly frequency of Juveniles of four species of Phrynobatrachus 
collected in the Parc National de la Garamba, 
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Eco log i cal n 0 tes. - This species lives in a variety of environ
ments in the Parc de la Garamba (Table 42), though only 29 % of the adults 
were caught away from aquatic sites. The distribution of adults among 
these habitats varies from wet to dry season (test of homogeneity of aquatic 
sites: chi square = 16,5, P<O,01); seasonal differences in the non-aquatic 
environments are obvious (Table 42). Juveniles also show seasonal diffe
rences in occupancy of the various environments. 

Table 42. - Habitat frequency distribution of juvenile and adult
 
Phrynobatrachus parker1 in Parc National de la Garamba.
 

Adults Juveniles 
1 

Wet season Dry season Wet season Dry season1 1 

1 

12057 113Marshes. ... ... ... ... ... 85 

102Springs .. .. , ... ... ... ... 39 63 31 

-Temporary ponds ... ... ... 991 73 

Permanent ponds ... ... 49 66 82 43'" 

89 161Streams. ... ... ... ... ... 201 208 

315465 467 435 

Grass savanna ... ... ... .., 

Subtotal aquatic '" ... 

2099 4 86 

-- 12Shrub savanna ... ... ... ... 80 

-Tree savanna ... ... ... ... - 21 

61Gallery forest ... ... ... ... 48 167 7 

Subtotal non-aquatic ... 171 147228 41 

Juveniles and adults have differing distributions, the former being more 
abundant in marshes and the latter proportionately more numerous in 
temporary ponds. 

The proportion of adult females containing enlarged eggs is very low 
(0,15) during the dry season. The increase in gravid females from March, 
at the end of the dry season, to April is striking (Tale 40). The proportion 
remains high until September. Thus the breeding season probably extends 
over most of the rainy season. In 1959 we first noticed this species calling 
in numbers on March 19. Males call during the day as well as at night, 
often from very small pools (Fig. 38) in marshy savanna. Juveniles become 
abundant in July (Fig. 36) as expected if breeding commences in April. 
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Photo: R. F. INGER. 

FIG. 37. - Phrynobatrachus parkeri. 

Ra n g e . - Reported only from the type locality in west-central Congo 
and northeastern Congo. 

Garamba localities and specimens: Cellule Biologique 1 (1291), Cellule 
Biologique II (2141), Akam (1), Anzeli ,(H), Bagbele moke (8), Bagunda (42), 
Bamangwa (96), Biadimbi (8), Dedegwa (1), Garamba (25), Kalikimvua (4), 
Kassi (65), Km 17 S. of Bagbele (19), Kpayika River (17), Makpe (32), Mobaba 
(2), Morubia (9), Mount Moyo (19), Nabokoyo (14), Nagero (136), Nambia 
River (14), Namologbia (14), Naworoko (22), Ndelele (HO), Ngorobongo (496), 
Otro River (2), Pali (3), Pp Km 10 (1), Pp Km 55 (7), Pp Km 56 (28), Pp 
Km 62 (1) Wilibadi (24). 
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Phrynobatrachus scapularis (WITTE). 

Arthroleptis scapularis WITTE, 1933, Rev. Zool. Bot. Afr., 24, p. 100 - Buta, 
Vele, Congo. 

T a x 0 nom i c no Les. - A very large series of a small Phrynobatra
chus is tentatively assigned this name. De Witte's descriptions (1933, 1934) 
refer to one tarsal and two metatarsal tubercles; we may therefore safely 
assign scapularis to the genus Phrynobatrachus. 

The following characters of scapularis are found in the present series : 
extremely reduced webbing, a pair of oval, interscapular glands, a median 
papilla on the tongue, a light longitudinal stripe on the rear of the thigh, 
and a black throat in the male. De Witte's descriptions state that the tips 
of the digits are very slightly dilated. The Garamba specimens agree with 
de Witte's illustrations (1934, pl. H, figs. 1-2) in having non-dilated digits. 
The male holotype measured 18 mm, which is several millimeters longer 
than the largest male (15,9 mm) in the Garamba series. 

Other small species of Phrynobatrachus, such as minutus, anotis, ken
icnsis, and parvulus, have oval, interscapular glands and rudimentary 
webbing But none of these have black pigment on the subhyoideus muscle 
in males. In addition the males of these species have small whitish spinules 
on the throat or back or on both; spinules are absent in Garamba males. 
Phrynobatrachus minutus apparently lacks a light stripe on the thigh and 
anotis lacks a tympanum. 

Other differences separate the Garamba series from other small species. 
Males of Phrynobatrachus cryptotis, which also occurs in the Garamba, 
have lineae masculinae and spinules dorsally on the head or back; these 
structures are absent in the Garamba scapularis. Phrynobatrachus guttu
rosus and P. fcac have distinct grooves around expanded tips of toes, dorsal 
asperities, and linae masculinae. 

Assigning the Garamba series to scapularis on the basis of comparison 
with literature descriptions leaves the issue uncertain. The two points 
on which 1 have the most doubt are the nature of the tips of the toes (illus
trations and text at odds in original description) and the pigmentaton of 
the throat (on the gular skin or muscle). One of the attractions of this 
tentative identification is that the type locality of scapularis is only 450 km 
from the Parc de la Garamba. Another is that it obviates describing still 
another species in this poorly known genus. 

The specimens from Faradje (AMNH 9037-46) listed by NOBLE (1924 : 201) 
U3 Arthrolcptis fcae are conspecific with the present series. The Stanley
ville specimens (AMNH 8979-80) were correctly assigned to fcac by NOBLE. 

Des cri p t ive no tes. - A small species, adults 13-20 mm; tym
panum present, usually obscured by skin; tips of digits not dilated, without 
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horizontal grooves; third and fifth toes webbed to distal edges of basal 
subarticular tubercles; a pair of converging, large, oval warts on back 

~, between forelimbs; smaller round and oval warts scattered on dorsum; gular 
pigmentation of adult males always on subhyoideus muscle and sometimes 
on gular skin; males with femoral glands. 

Colm in alcohol dark brown above; black spots dorsally, usually coinci
dent with warts; a small proportion of individuaIs with a light vertebral 
line; chin and, less commonly, throat with small brown spots; abdomen 
usually immaculate white; dorsal surface of limbs with dark crossbars; rear 
of thigh with a distinct light stripe. 

Table 43. - Monthly frequencies with respect to sexual development 
of female Phrynobatrachus scapularis (Witte) from Parc National de la Garamba. 

Snout-vent lengths in parentheses. 

January .. ... 

February 

Marcll '" ... 
April ... ... 
May. ... ... 
June ... 

July. ...'" 

August '" 

September ... 

October .. ... 
November '" 

December 

-

Total number . 

Range ... ... 

Mean ... ... 

-

... 

... ... 
... 

'" 

... 
... .. . 

... 

... ... 
... 
... 

... 
... ... 

... 

.. . 

... 

Oviduct 

immature 

1 

5 (12,5-15,9) 

2 (12,6-14,1) 

3 (12,8-13,1) 

11 (12,8-14,0) 

-

-

1 (12,9) 

2 (14,0-14,6) 

-

-

1 (13,2) 

3 (12,1-14,2) 

28
 

12,1-15,9
 

13,36 ± 0,14
 

Ova 
immature 

2 (15,5-15,6) 

7 (H, 1-16, 1) 

4 (12,5-15,5) 

11 (12,8-15,2) 

5 (13,7-15,9) 

1 (15,5) 

-

2 (15,5-15,8\ 

-

-

1 (15,0) 

-

33
 

12,6-16,1
 

15,17 ± 0,24
 

Oviduct mature 

Ova Ova 
intermeàiate mature 

1 1 

- 2 (16,4-17,7) 

- -

1 (15,4) 1 (12,8) 

2 (14,3-15,5) 1 (14,4) 

4 (14,2-17,2) 15 (13,5-17,4) 

2 (16,2-16,5) 21 (13,1-19,6) 

1(17,4) 23 (111,7-16,6) 

5 (14,6-19,0) 17 (15,1-17,4) 

- 4 (16,2-18,4) 

- 6(11<,8-17,0) 

- -

1 (16,2) -

1 

16 90 

14,2-19,0 12,8-19,6 

15,82 ± 0,31 16,12±0,17 
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Sec 0 n d a l'ys e x cha r a ct ers. - Females containing ripe ova 
vary from 12,8 to 19,6 snout to vent (mean 16,12 ±O,17 mm; N =90). The 
smallest having convoluted oviducts measures 12,6 mm, the largest having 
immature oviducts 15,9 mm (Table 43). Males having fully developed 
secondary sex characters are slightly smaller, 12,3-15,9 mm (Table 44). 

Adult males have vocal sacs and densely pigmented subhyoideus muscles. 
The gular skin is usually not pigmented, except near the chin. A large oval 
gland is present on the rear of the thigh in aIl but two males having vocal 
sacs. Presumably the femoral glands develop very shortly after the vocal 
sacs. A gray nuptial pad covers the dorsal and medial surfaces of the fi l'st 
finger from the wrist to the base of the terminal phalanx. 

Table 440 - Monthly frequency with res,pect to secondary sex characters
 
of male Phrynobatrachus scapularis from Parc National de la Garamba.
 

January .. ... 
February '00 

March ... ... 

April .. ,.. 0 

May. ... ... 

.Tune ... O" 

July. ... • 0 • 

August ... 

September ... 

October .. 0 .. 

November 

December ... 

Total number . 

Range ... ... 
Mean ...•• 0 

.. 0 

.0' 

00 • 

... 

..0 

...
 

...
 
... ...
 

...
 

...
 

... ... 
.. 0 

... 

... 

.. 0 

Snout-vent lengths in parentheses. 

Vocal sac Vocal sac presentabsent 
1 

Femoral glands absent Femoral glands present 
1 

Nuptial padsNuptial pads absent 

1 (13,8)
 

1 (13,1)
 

2 (12,7)-12,8
 

2 (11,8-12,2)
 

-

-

-
-

-

-

-

2 (11,6-12,6)
 

8
 

11,6-13,8
 

12,58 ± 0,25
 

-

-

-

2 (12,8-12,9) 

-

-

-

-

-

-

-

-

2 

12,8-12,9 

12,85 

present 
1 

1 

6 (12,6-14,9) 

1 (14,2) 

5 (12,8-14,8) 

4 (12,4-13,9) 

-

2 (12,5) 

-

1 (13,2) 

-

-

-

1 (13,1) 

2 (14,5-14,7) 

1 (14,9) 

2 (13,1-14,1) 

8 (13,5-14,5) 

25 (12,5-14,4) 

25 (12,3-15,8) 

25 (12,8-14,7) 

24 (13,2-15,9) 

25 (12,5-15,3) 

18 (12,6-15,2) 

3 (13,7-14,5) 

9 (13,9-15,2) 

1 

20 

12,4-14,9 

13,47 ± 0,17 

167 

12,3-15,9 

14,00 ± 0,10 
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Males do not have asperities on the ventral or dorsal surfaces of the head 
or body. 

The rather large number of adult males lacking nuptial pads in the 
months January to April (third data column in Table 44) suggests that 
these 
March). 

structures may be sloughed during the dry season (November to 

TabeI 45. - Ecological distribution of Phrynobatrachus 
in Parc National de la Garamba. 

scapularis 

Adults Juveniles 
1 

Wet season Dry season , Wet season Dry season1 1 

345Marshes. ... ... ... ... ... 14 73 188 

83 26Springs .. ... ... ... .. , ... 4 8 

Temporary ponds ... ... ... 20 13 1 450 

Permanent ponds ... ... ... 39 45 19 

Streams. ... ... ... ... 234 2 30 63'" 

Subtotal aquatic ... ... 721 135 72838 

- -Grass savanna ... ... ... ... 24 11 

-Shrub savanna ... ... ... 4 344'" 

-Tree savanna ... ... .. . ... -9 1 

Gallery forest ... ... ... ... 11 1 343 

SubtotaI non-aquatic ... 18 3788 2 

Ecolo g i cal n 0 tes. - Although this species was caught in a wide 
variety of habitats, it was much more abundant in aquatic environments 
(Table 45). Many of the adults listed oppositie « streams Il were collected 
in the marshy borders of a small stream, the Nambirima (Fig. 10), so that 
the proportion from marsh-like environments is even greater than indicated 
in the table. The distributions of juveniles and adults in aquatic environ
ments during the wet season do not differ (chi-square test of homogeneity 
=6,48; df=4,P>0,iO). However, during the dry season their distributions 
differ significantly (chi-square=34,18; df=4; P<O,OOl). 

Adults were more abundant away from aquatic sites in the wet season. 
Roughly three-fourths (73 %) of the adult females collected during the 

rainy season (April-October) contained mature ova, the proportion being 



106 PARC NATIONAL DE LA GARAMBA 

highest in June and July (Table 43) (1). The proportion of gravid females 
in the five months of the dry season is 0,16. Slightly more than half (57 %) 
of the adult males caught in the dry season had nuptial pads; virtually aIl 
males had nuptial pads in the wet season (Table 44) and hence were in 
breeding condition. In 1959 we first encountered calling aggregations on 
May 2, though we had colleeted the species as early as March 27. 

From these data it appears that breeding begins in May and continues 
until the end of the rainy season. If larval development requires about 
two months, juveniles should appear in numbers in August or September. 
The proportion of juveniles aetually increases in Oetober (Fig. 36). 

Ra n g e. - Recorded only from northeastern Congo. 

Garamba localities and specimens: Cellule Biologique 1 (444), Cellule 
Biologique II (2050), Aka (2), Akam (6), Bagunda (3), Biadimbi (3), Garamba 
(3), Iso River (5), Kalikimvua (1), Kassi (34), Km 17 S. of Bagbele (3), 
Mabanga (4), Makpe (4), Mobaba (7), Moko (2), Mount Tungu (3), Nabokoyo 
(1), Nagero (49), Nambia River (1), Napokomweli (2), Ndelele (54), Ngoro
bongo (14), Otro River (28), Pali (37), Pp Km 55 (2), Pp Km 62 (1), Sudan 
River (6), Tori (1), utukuru (8), Wilibadi (3). 

Phrynobatrachus perpalmatus BOULENGER. 

Phrynobatrachus perpalmatus BOULENGER, 1898, Proc. Zool. Soc. London, 
1898, p. 479, pl. 38, fig. 1 - Lake Mweru. 

Des cri pt ive no tes. - A medium-sized species, adults 19-26 mm; 
tympanum present, usually visible through skin; tips of fingers not dilated; 
toes with small disks having weak circummarginal grooves; toes except 
fourth broadly webbed to disks; usually with small, round warts scattered 
over back; gular skin of males whitish; males without femoral glands. 

Color in alcohol brown above and on sides; a broad, oblique light band 
from eye to groin; ventrum yellowish, throat of females and juveniles usually 
with brown spots; rear of thigh with horizontal stripes of brown and yellow. 

Sec 0 n d a r y se x cha r a c ter s . - Females are slightly but signi
ficantly larger than males (Table 46). 

Secondary sex characters of males have been described (SCHMIDT and 
INGER, 1959). 

Eco log i cal no tes. - Phrynobatrachus perpalmatus is more res
trieted to aquatic sites than the other species of Phrynobatrachus occurring 

(1) The samples in September and October are too small to give reliable population 
estimates. 
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Table 46. - Monthly frequency distribution with respect to breeding condition 
in adult Phrynobatrachus perpalmatus from Parc National de la Garamba. 

Snout·vent length in parentheses. 

Females (l) Males (2) 
1 

Ova Nuptial pads 
1 

, 

immature 
1 

intermediate 
l, 

mature 
1 

absent 
1 

present 

January .. ... ...
 

February. ... ...
 
March ... , .. ...
 
April ... ... ...
 
May. ... ... .. .
 
June. ... ... .. .
 
July. ... ... ...
 
August ... ... ...
 
September ... ...
 

October .. ... ...
 
November ... ...
 

Total number . ... 

-

5 (20,5-22,2) 

14 (19 ;4-25,3) 

3 (18,6-23,2) 

4(18,4-22,1) 

2 (19,9-21,6) 

1 (22,0) 

-

-

-

1 (24,2) 

30 

Range ... .... ... 1 
18,4-25,3 

Mean ... ... ... 21,23 ± 0,41 

1 (21,9) 

1 (22,9) 

-

-

9 (19,1-23,0) 

3 (20,5-23,1) 

3 (20,9-25,3) 

1 (24,3) 

-

-

3 (22,1-24,5) 

21
 

19,1-25,3
 

2'2,25 ± 0,14
 

-- -

-1 (20,5) 3 (19,2-20,4) 

-1 (20,5) 8 (19,2-22,0) 

-6 (18,8-20,7)1 (23,4) 

10 (18,8-24,3) 6 (18,4-20,2) 9 (19,3-23,5) 

1 (21,6) 24 (20,2-24,4)20 (20,5-25,8) 

-11! (22,1-25,4) 10 (20,3-22,8) 

-6 (21,8-25,5) 4 (21 ,6-23,0) 

5 (21,3-2.2,9) 1 (20,6) -

3(20,4-21,7)1 (23,3) 

- --

25 
1

4859 

18,8-2fi,8 18,4-22,0 
1 

19,3-24,4 

20,08 ± 0,30 21,51 ± 0,2122,73±0,25 

(1) AlI with mature oviducts. 

(2) AlI with vocal sacs. 

in the Garamba (cf. Table 47 with Tables 39, 42, and 45). It also tends to 
avoid temporary bodies of water in contrast to its congeners; only 2 % of 
the specimens came from temporary ponds (Table 47). 

Adults in full breeding condition (i.e., females with pigmented ova, males 
with nuptial pads) were abundant only from May to August (Table 46), 
suggesting that this is the period of maximum breeding activity. In 1959 
we did not encounter any breeding choruses; we left the Garamba late in 
May. 
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Table 47. - Habitat frequency distribution of Phrynobatrachus perpalmatus 
in Parc National de la Garamba. 

Adults Juveniles 

Wet season Dry season Wet season Dry season 
1 1 1
 

16
 36
Marsh ... ... ... ... ... ... 100
 12
 

34
 6
 20
Spring .. ... ... ... ... .. . 10
 

-- -Temporary pond . ... ... ... 13
 " 

19
Permanent pond . ... ... ... 5
 1
 3
 

61
 146
Stream .. ... ... ... ... ... 147
 23
 

Subtotal aquatic ... ... 46
 86
 234
286
 

- 8
Grassy savanna .. .. , ... .. . 3
2
 

-- 2
Gallery forest ... ... ... ... -

8
Subtotal non·aquatic ... 2
2
 3
 

Juveniles form large proportions of the monthly sample from September 
to April (Fig. 36). Metamorphosing young were collected in September and 
October. If breeding began in June and if two months were required for 
larval development, one would expect large numbers of young to appear in 
September. 

R a n g e. - From Liberia (BARBOUR and LOVERIDGE, 1930) and the 
Cameroons (PERRET, 1957) to central Sudan (ANDERSON, 1904), southwards to 
Mozambique (LOVERIDGE, 1953). 

Garamba localities and specimens: Cellule Biologique 1 (4), Cellule Bio
logique II (688), Bamangwa (1), Biadimbi (9), Garamba (2), Kassi (4), Kpayika 
River (20), Mount Moyo (1), Namologbia (38), Pp Km 55 (4), Pp Km 56 (16), 
Pp Km 62 (5). 

Phrynobatrachus cryptotis SCHMIDT and INGER. 

Phrynobatrachus cryptotis SCHMIDT and INGER, 1959, Explor. Parc. Nat. 
Upemba, fasc. 55, p. 143, figs. 58, 60 - Bwalo River, Parc Nat. Upemba,
 
Prov. Katanga, Congo. 

T a x 0 nom i c no tes. - The present series has been compared with 
paratypes. 
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Des cri p t ive no tes. - A small species, adults 16-22 mm; tym
panum hidden under skin; tips of digits not dilated, without grooves; broad 
webbing midway between subarticular tubercles of third and fifth toes; a 
pair of converging oval warts on back between forelimbs; smaller round 
warts scattered over back; guIal' pigmentation in males on subhyoideus 
muscle and on gular skin; males with femoral glands. 

Color in alcohol dark brown above with scattered black spots; ventrally 
whitish with brown spots on throat and chest, denser on chin and throat of 
males; rear of thigh brown, usually with a narrow, light, horizontal stripe. 

Sec 0 n d a l' y se x cha l' a ete l' s . - The smallest male with vocal 
sacs measured 15,8 mm; this specimen did not have nuptial pads. Males 
with nuptial pads varied from 16,3 ta 19,5 mm (mean 17,35 ±0,23; N = 15). 
Females with mature oviducts ranged from 18,3 to 21,1 mm (mean 19,42 
±0,26; N = H); the smallest contained enlarged ova. 

Other secondary sex characters are as given by SCHMIDT and INGER (1959). 

Ecolo g i cal no tes. - The few specimens were obtained mainly at 
aquatic sites: 6 at marshes, 3 at springs, 4 at temporary ponds, and 26 in 
streams. Two juveniles were caught in grass savanna. Five of those 
listed abave were found in streams in gallery forest. 

Ra n g e. - Reported from southeastern Congo (the type locality) and 
Souti18rn Rhodesia (INGER, 1959). The present record, therefore, constitutes 
a significant northward extension of the known range. 

Garamba localities and specimens: Cellule Biologique 1 (8), Cellule 
Biologique 11(21), Buluku (1), Km 17 S. of Bagbele (2), Morubia (7), PFS Km 
21 (2). 

Phrynobatrachus sp. 

Four small ranid tadpoles resemble the larvae of Phrynobatrachus jran
cisci (LAMOTTE and DZIEDUSZYCKA, 1958). The anus is dextral and tubular, 
opening at the margin of the ventral fin; the spiracle sinistral; and the 
papillae are continuous across the lower lip. These characteristics deter
mine the family identification. 

The tadpoles have two rows of papillae, an outer row of very long ones 
(ca. 1/10 of the body length) and an inner row of short ones. The dental 
formula is 1 : 1-1/11 or 1 : 1-1/111. The outer-most lower row is short and 
irregular when three rows are present. The beaks are weak and narrowly 
edged with black. As larval P. jrancisci have similar character states, these 
larvae are assigned to Phrynobatrachus but not to P. jrancisci which is not 
known from the Garamba. 

Other feature of these larvae are: head and body oval; eyes dorsal, eye 
diameter equal ta eye-nostril distance; oral disk ventral, subterminal; tail 
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lanceolate, dorsal fin beginning near end of body; fins deeper than caudal 
muscle; head and body mottled with dark brown; caudal muscle dark brown .with light area distally and usually a mid-Iateral light streak proximally; t 

fins usually mottled. 
Head plus body 5,5-7,0 mm; total lengths 13,0-15,0 mm. 
This series was collected in a marsh in grass savanna. 

Photo: R. F. INGER. 

FIG. 38. - Small pool in marshy grass savanna at Ndelele.
 
Typical of calling sites of Phrynobatrachus parkeri.
 

Arthroleptis poecilonotus PETERS. 

Arthroleptis poecilonotus PETERS, 1863, Monatsber. Akad. Wiss. Berlin, 
1863, p. 446 - Bout1'y, Ghana. 

T a x 0 nom i c no tes. - According to sorne authors (e.g., DE WITTE, 
1921; LOVERIDGE, 1955) this species has slightly dilated digit tips. The ori
ginal description, however, clearly states that the tips of the fingers and toes 
are « cylindrisch » and hence not dilated. The Garamba specimens agree 
with the original description. 

Des cri p t ive no tes. - Habitus stocky; head broad; tympanum 
visible, about half diameter of eye; maxillary teeth present; tongue with 
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a papilla; tips of fingers and toes not dilated; first finger equal to or 
slightly longer than second; toes without webbing, 4 1/2 phalanges of fourth 
toe free; small supernumerary tubercles on second, third, and fourth meta
tarsals; inner metatarsal tubercle compressed, blade-like, subequal to length 
of first toe; no outer metatarsal tubercle. 

Skin above with scattered, small round tubercles; throat and chest 
smooth; posterior half of abdomen coarsely granulaI'. 

Colar (in alcohol) dark grayish brown above, uniform, spoUed, or with 
diamond pattern mid-dorsally; throat brown spotted with white, chest 
whitish, densely spotted with brown; posterior part of abdomen whitish. 

Sec 0 n da l' y se x cha l' a ct ers. - The two males (23,5, 24,7 mm) 
have small round vocal sac openings. The skin of theil' throats is not modi
lied in any way. Theil' third fingers are 0,20-0,21 of snout-vent. In the 
one female (28,7 mm) containing enlarged, non-pigmented ova the third 
linger is 0,18 of snout-vent. Head width in the female (0,40 of snout-vent) 
is greater than in the two males (0,36-0,37). Relative tibia length is greater 
in the males (0,48-0,49) than in the female (0,38). 

Eco log i cal n 0 tes. - Five of the seven specimens were caught in 
wooded savanna. Another was colleeted in a village, and the seventh at 
the edge of a stream issuing from a gallery forest. 

Ra n g e. - From Ghana to northeastern Congo. 

Garamba localities and specimens: Cellule Biologique 1 (2), Aka (1), 
Bdgunda (1), Nagero (2), Tikadje (1). 

Arthroleptis sp. 

T a x 0 nom i c n 0 tes. - A single specimen from the Garamba differs 
from original descriptions of species of Arthroleptis (sensu lato). It is a 
medium-sized adult male (IPN no. 1617), having a conspicuously elongated 
third finger, maxillary teeth, a shovel-like inner metatarsal tubercle, short 
legs (heels not overlapping), and cylindrical, non-dilated digit tips. It differs 
from the Garamba frogs identified here as A. poecilonotus in having a nar
rower head, smooth dorsal skin, and shorter legs (heels overlapping in 
poecilonotus), and in lacking a papilla on the tongue. 

Given the extensive intraspecific variation already known in this genus 
and the many names already avalaible in the literature, it does not seem 
wise to describe a new species based on a single specimen. 

Des cri p t ion. - A medium-sized Arthroleptis, adult male 24,0 mm 
snout to vent; body stocky; head narrower than body, width 0,33 of snout
vent; snout pointed, longer than diameter of eye; nostril closer to tip of 

8 
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snout than to eye; canthus distinct, lores almost vertical; interorbital wider 
than upper eyelid; tympanum visible, half diameter of eye; maxillary teeth 
present; tongue without papilla. 

Tips of fingers and toes not dilated; first finger shortel' than second; 
metacarpals with conspicuous tubercles. Toes without web; small super
numerary tubercles on second, third, and fourth metatarsals; iODer meta
tarsal tubercle compressed, blade-like, as long as first toe; no outer metatarsal 
tubercle; tibia 0,37 of snout-vent, foot measured from proximal edge of 
metatarsal tubercle 0,38 of snout-vent; heels not meeting when legs are 
flexed, tibio-tarsal articulation reaching tympanum. 

Skin of back and center of abdomen smooth; sides and edges of abdomen 
granulaI'. 

Color (in alcohol) brown above with a double hour-glass, dark marking 
middorsally; a dark rhomboidal spot from eye over upper part of tympanum 
to axilla; lips with whitish spots; limbs with narrow dark crossbars; throat 
with dark suffusion (probably a male secondary sex character); remainder 
of ventral surfaces cream-colored, immaculate. 

Sec 0 n d a l'ys e x cha r a c ter s. - The gular skin is finely 
shagreened and stretched. Round vocal sac openings are located far back in 
the mouth. The third finger is elongated ta more than twice the length of 
the second finger. Both second and third fingers have spinules on their 
dorsomedial edges, the third finger on three phalanges and the second on 
two. 

Eco log i cal no tes. - This fl'og was caught under a termite nest 
ifl grass savanna. 

Garamba locality : Moyenne Aka (1). 

Hemisus marmoratus (PETERS). 

Engystoma marmoratum PETERS, 1854, Monatsber. Akad. \Viss. Berlin, 1854, 
p.	 628 - Cabaceira, Mozambique. 

Hemisus	 marmoratus PETERS, 1882, Reise Mozam., Zool., 3, p. 173, pl. 25, 
fig. 1, pl. 26, fig. 10. 

T a x 0 nom i c no tes. - LAURENT (1963) has suggested that H. marmo
ratus (PETERS) and H. guineensis COPE are not subspecies, as they have often 
been considered (e.g., LOVERIDGE, 1957). The evidence from the Garamba 
collections confirms Laurent's opinion. Two sharply distinct forms were 
collected at each of four localities within the Parc de la Garamba. 

These forms differ in size, in coloration, and in sorne body proportions. 
The smaller one, which is clearly H. marmoratus, is olive or olive brown 
above with durk markings. The two females with ripe ova measure 32,5 
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and 33,4 mm and the three adult males range from 25,2 to 26,4 mm. The 
inner metatarsal tubercle is shorter than the eye nostril distance. The large 
form, which agrees with descriptions of H. guineensis, is black above with 
small yellow or orange dots. Females with mature ova range from 37,6 to 
52,9 mm and adult males from 30,5 to 36,9 mm. The inner metatarsal 
tubercle is longer than the eye-nostril distance in 85 % of the individuals. 

Des cri p t ive no tes. - Body stout, legs short; snout acutely pointed 
and hard; nostrils directed obliquely upward and outward; tips of digits not 
dilated; toes without webbing; inner metatarsal tubercle larger than first 
toe, compressed, shorter than eye-nostril distance. 

Colol' in alcohol olive or olive-brown above with black marbling. 

Sec 0 n d a l' y se x cha l' a c ter s . Adult females are about 
7 mm larger than males (see above). Males have vocal sacs, black throats, 
and glandular areas on the dorsal surface of the hand. 

Ecolo g i cal no tes. - This fossorial species is almost completely 
confined to savannas in the Parc de la Garamba. Only one specimen out 
of 20 was collected in gallery forest. Nine were caught in tree savanna, 
and 3 in shurb savanna. Of these 7 were taken along small streams, 1 at a 
marsh, 1 at a permanent pond, and 3 at a temporary pond; only the last 
3 were adults. 

Ra n g e. - Transvaal and Mozambique north to Kenya (LAURENT, 1963) 
and northeastern Congo. The Garamba localities apparently represent the 
northestern corner of the range. 

Garamba localities and specimens: Cellule Biologique 1 (14), Cellule 
Biologique Il (4), Nagero (1), Ndelele (2), Pali (1). 

Hemisus guineensis COPE. 
(Fig. 39.) 

Hemisus guineensis COPE, 1865, Nat. Rist. Rev., 5, p. 100 footnote - Guinea. 

T a x 0 nom i c no tes. - See under Hemisus marmoratus above. 

Des cri p t ive no tes. - Body stout, legs short, snout acutely 
pointed and hard; nostrils direeted outward; tips of digits not dilated; toes 
withoùt webbing; inner metatarsal tubercle larger than first toe, compressed, 
usually longer than eye-nostril distance. 

Color in life black above with small yellow or orange dots. 

Sec 0 n d a l' y se x cha l' a c ter s . Females with ripe ova 
measure 37,6-52,9 mm (mean 44,12 ± 1,04; N = 15). Males with nuptial 
glands range from 30,5 to 36,9 mm (mean 34,12 ± 0,51; N = 15). 
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Photo: R. F. INGER. 
FIG. 39. - Hemisus guineensis. 

In addition to the glandular area on the dorsal surface of the hand (NOBLE, 

1924 : 282), the adult males have black throats. 

The calI is illustrated in Figure 40. 

Eco log i cal n 0 tes. - This fossorial species was obtained in grass 
(27 specimens), shrub (19), and tree savanna (8). Two were found in rodent 
burrows in grass savanna. Four were dug out of the earth at depths of 6 to 
10 cm. During the rainy season, this species emerges from the ground at 
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FIG. 40. - Sonogram of caU of Hemil,us guineensis (RFI-3308) 
recorded at Ndelele, April 3, 1959. 
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night and calls in the vicinity of water. In 1959 we heard calling males 
beginning April 2; on April 7 we first observed clasping pairs. Nine were 
collected along the edge of streams, two at marshes, and eight at temporary 
ponds. 

R a n g e. - This species occurs from Senegal and Sierra Leone to 
western Tanganyika and Angola (LOVERIDGE, 1957). 

Garamba localities and specimens: Cellule Biologique 1 (14), Cellule 
Biologique II (29), Nagero (1), Ndelele (14). 

Hemisus larvae. 

Numerous samples of tadpoles having the two types of papillae charac
teristic of Hernzsus larvae (WAGER, 1929) were col1ected at various points in 
the park. Only one species seems to be represented. The tadpoles show 
little variation in labial tooth counts : 1: 4-4/1-1 : III (17), 1: 4-5/1-1: III (1), 
1: 3-3/1-1: III (1). 

These dental formulae agree with those of Hernisus tadpoles from Guinea 
(GUIBÉ and LAMOTTE, 1958A), where only the species H. guzneensis is known. 
According to WAGER (1929) mature tadpoles of Hernisus from northern 
Transvaal, where only the species marmoralus occurs, have counts of 
Il : ::1-3/1-1 : Ill. Agreement with the West African larvae suggests that 
the Garamba larvae belong to H. guineensis. However, none of the aIder 
tadpoles (Stages XV-XX, TAYLOR and KOLLROS, 1946) have the light dorsal 
spots typical of transformed guineensis. Instead a number of them have 
large, obscure, dark markings of the sort found on the backs of adult rnarmo
ralus. It does not seem reasonable they should all be larvae of marrnoralus, 
for adults of that species were only haH as numerous as adults of guineensis 
in the Garamba collection. 

The Garamba larvae agree in habitus and coloration with the descrip
tions of WAGER (1929), GUIBÉ and LAMOTTE (1958A), and SCHMIDT and INGER 
(1959). The ventral flap mentioned by the last authors covers the developing 
hind limbs until all toes are distinct (Stage X). 

Head-pIus-body lengths of larvae show the following variation: pre-limb 
bud 7,8-.i4,5 mm, Stage II ii,0-i4,9, Stage VI 10,0-15, Stage X 15,5-17,0, 
Stage XVII 19,7, Stage XX 19,0. Head-pIus-body is 0,46-0,50 of tail length 
(4 specimens). Tail depth is 0,31-0,33 of tail length. 

One clutch of eggs was reared in an aquarium. After 65 days the only 
larva left had a total length of 26 mm, head-pIus-body 10 mm. The larvae 
that WAGER (1926) reared reached total lengths of 35 mm in three months. 
These rates of development may differ widely from those of free tadpoles. 
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Eco log i cal no tes. - Most of the 35 lots were collected in marshes 
or in marshy expansions of smaIl streams. One lot was obtained in a 
temporary pond. Eight of the lots were from temporary marshes formed in 
the flood plains of rivers. 

Tadpoles were collected from May through October. Thus breeding of 
IIemisus in the Garamba begins a short time after the onset of rains and 
continues to the end of the rainy season. 

Garamba localities: Cellule Biologique 1 (18 lots), Cellule Biolo
gique II (4), Nagero (2), Napokomweli (7), Ndelele (3), Ngorobongo (1). 

Leptopelis flavomaculatus (GÜNTHER).
 
(Fig. 41.)
 

lIyperolius flavomaculatus GÜNTHER. 1864. Proc. Zool. Soc. London, 1864,
 
p. 3iü, pl. 27, fig. 1 - Rovuma Bay, Tanganyika. 

LeptoJ)Plis flavomacu!atus LAURENT, 1947, Ann. Mag. Nat. Hist., (H), 14, 
p.293. 

Hylambates johnstoni BOULENGER, 1897, Proc. Zool. Soc. London, 1897, 
p. 803, pl. 46, fig. 4 - Kandowe-Karonga and Nyika Plateau, Nyasaland. 

T a x 0 nom i c no tes. - This smaIl series agrees with the original 
description of lIylambates johnstoni BOULENGER (1897) in aIl details. Two 
of them have the light dorsal dots BOULENGER noted in sorne, but not aIl, of 
the syntypes. 1 am following LAURENT (1947) and LOVERIDGE (1953) in consi
dering johnstoni BOULENGER a synonym of flavomaculatus. 

Des cri p t ive no tes. - Head broad, body slender; snout rounded, 
as long as diameter of eye; interorbital as wide as upper eyelid; tympanum 
distinct, more than haH diameter of eye, equal to eye nostril distance, 0,08
0,09 of snout-vent; tips of fingers and toes dilated into distinct disks, those 
of outer fingers slightly wider than those of toes; disks of third and fourth 
fingers about half diametel' of tympanum; outer fingers webbed to level of 
basal subarticular tubercles; fifth toe webbed to distal subarticular tubercle 
(Le., two phalanges free), fourth toe to central subarticular tubercle (Le., 
three phalanges free); inner metatarsal tubercle weakly compressed, between 
one-haH and three-fifths length of first toe, 0,057-0,059 of snout-vent; tibia 
0,43-0,47 of snout-vent. 

Skin above smooth or weakly shagreened; entire ventral surface coarsely 
granulaI'. 

Color in life rich clay brown above and laterally; in two frogs a darker 
brown line just below canthus, continued as a supratympanic curve; a dark 
brown triangulaI' blotch occupying most of back, apex pointed forwards; 
limbs with dark brown crossbars; blackish brown mottling low on side; 
ventrally cream-colored, usually with a brown wash on throat; cream-colored 
lines on outer edge of lower arm, tarsus, and fifth toe. 
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Photo: R. F. INGER. 

FIG. 41. - Leptopelis flavornaculatus. 
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FIG. 42. - Sonograms of caUs:
 
Left: Leptopelis oryi (RFI-2477) recorded at :Kabokoyo on March 20, 1959;
 
Center : Leptopelis flavornaculatus (RFI-3364) recorded at Pidigala on
 
April 8, 1959; Right: Kassina senegalensis (RFI-3676) recorded at Nagero
 

on April 23, 1959.
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Sec 0 n d a l'ys e x cha l' a c ter s. - All five specimens are adult 
males having vocal sac openings, pink lineae masculinae, and distinct pecto
ral glands. Snout-vent lengths vary from 36,3 to 44,2 mm (mean 41,56 mm). 

The call is analysed in F'igure 42. 

Ecolo g i cal no tes. - AU five were caught at night, April 8, 1959, 
while calling from vegetation 1-2 m above groud in a well-developed gallery 
forest. Most records of this species, under the name johnstoni, are from 
forested areas of East Africa (LOVERIDGE, 1936, 1942). DE WITTE (1934) listed 
the locality Dika, in the Upper Uele, where gallery forests project into the 
S3,vanna as in the Garamba. FITZSIMONS (1939) reported eight specimens 
from. the Chirinda Forest, Southern Rhodesia. An unrecorded specimen 
(:\MNH 68547) was caught in the Makondara Forest, Kenya. 

R a n g e. - This species is known from northeastern Congo to Kenya, 
Tanganyika, Nyasaland, Southern Rhodesia, and, possibly, Transvaal 
(HEWI'IT, 19H). It undoubtedly occurs also in southern Sudan just across 
the border from the Parc National de la Garamba. 

Garamba locality and specimens: Pidigala (5). 

Leptopelis oryi sp. nov. (1). 
(Fig. 43.) 

H 0 lot y p e . - Field number RFI 3198. An adult male colleeted at the 
source of the Nabakoyo River, Parc National de la Garamba, Congo, at 
approximately 750 m., March 25, 1959 by ROBERT F. and MARY LEE INGER. 

Par a t y p es. - One hundred seventy three specimens from the 
Parc National de la Garamba (148 Institut Royal des Sciences Naturelles, 
25 CNHM). 

Five specimens identified as Leptopelis anchietae by NOBLE (1924): 
AMNH 8668 from Yakuluku, AMNH 8670 from Garamba, AMNH 8675-6 
from Faradje, AMNH 8677 from Niangara. 

Dia g nos i s. - A moderately smaU species of Leptopelis having 
slightly dilated finger tips, no webbing between the fingers, a large, 
compressed inner metatarsal tubercle, three narrow dark stripes on the 
back, a dark lateral band, and no pectoral glands in adult males. 

Des cri p t ion. - Habitus stout, body as wide as or wider than head; 
snout rounded, as long as or slightly longer than diameter of eye; inter

\1) It is an honor to dedicate this new species to M. ALBERT ORY, Conservateur 
of Parc National de la Garamba, in recognition of his great services to that park. 
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orbital as wide as upper eyelid; tympanum distinct, about half diameter of 
eye, equal to or slightly less than eye-nostril distance, 0,06-0,08 of snout-vent; 
vomerine teeth in two small patches between the choanae. 

Tips of fingers and toes dilated into distinct disks, those of outer fingers 
wider than those of toes; disk of third finger about diameter of tympanum; 

Photo; R. F. INGER. 

FIG. 43. - Leptopelis oryi, new species. 

fingers without webbing; toes with reduced webbing; web reaching distal 
subarticular tubercle on outer side of third toe, not reaching distal tubercle 
of fifth toe, reaching between basal and middle tubercle of fourth toe (i.e., 
3 1/2 phalanges free); inner metatarsal tubercle compressed, elevated, be
tween 2/3 to 1 times length of fi l'st toe, 0,071-0,081 of snout-vent; length of 
tibia usually less than width of head, 0,36-0,44 of snout-vent. 

Skin above shagreened, without coarse granules; below coarsely granular. 

Color in life clay bl'own above; back with three narrow, dark brown 
stripes, one middorsally and one dorsolaterally on each sise; side of head 
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same color as back; side of body with broad dark brown band beginning 
immediately behind eye; lateral band usually bordered dorsally by a thin 
light line; band merges gradually with ventral coloration; ventrally whitish, 
immaculate except on throat which usually is suffused with brown. 

Sec 0 n d a l' y S ex cha l' a c tel' s. ~ Females having enlarged ova 
measure 42,4-57,5 mm, snout to vent (mean = 48,39 ± 1,98; n = 8). Adult 
males measure 29,0-40,3 mm (mean = 36,14 ± 0,30; n = 53). 

Adult males have round openings to vocal sacs and pink linae mascu
linae. They do not have pectoral glands. A sonogram of the calI is shown 
in Figure 42. 

L a l' v a e . These tadpoles resemble those of other I.,eptopelis 
(LAMOTTE and PERRET, 1961) in shape of body and tail and in the general 
aspect of the oral disk. Advanced larvae have distinct disks on the toes 
and a large inner metatarsal tubercle. They are assigned to I.,. oryi for the 
following reasons. (1) They were collected at widely scattered parts of the 
savanna where adult I.,. oryi were numerous. The other species of I.,epto
pelis found in the Garamba were either confined to gallery forest 
(L. flavomaculatus) or to a restrieted edaphic situation (I.,. viridis). (2) They 
differ from the larvae of I.,. viridis described by LAMOTTE and PERRET (1961) 
in the usual labial formula (1: 2-2/111 in viridis) and in thfl heavily 
pigmented underside of the head. (3) Metamorphic stages have the dark 
lateral band of adult I.,. oryi. The descriptive notes that follow are 
composite. 

Body oval, tapered towards the snout; eyes dorsolateral, not visible from 
below; spiracle sinistral, mid-way between eye and root of hind limb; oral 
disk ventral, subterminal; papillae in a continuous double row at mm'gin 
of lower lip; beaks finely serrated, lower beak V-shaped, both beaks black 
along margins; labial teeth 1: 2-2/1-1: Il (24 specimens), 1: 2-2/111 (4) or 
1: 3-3/1-1: Il (3), rows of lower lip subequal in length; tail long, tapering 
gradually; fins beginning at end of body, margins not rising; depth of tail 
0,20-0,25 of tail length; head plus body 0,40-0,48 of tail length; head and 
body dark brown above and on sides; head with numerous melanophores 
below, remaindel' of body without chromatophores ventrally; tail muscle 
and dorsal fin brown, spotted with black; ventral fin without pigment in 
proximal haH. 

Total length of 6 larvae in stages IX-XI 35-47 mm, of 3 larvae in stages 
XVI-XVIII 39-49 mm. 

Co m par i son s. - The slightly dilated finger tips, the lack of 
webbing between the fingers, and the large, compressed inner metatarsal 
tubercle ally oryi with Leptopelis gramineus (BOULENGER), L. anchietae 
(BOCAGE), L. bocagei (GÜNTHER), and I.,. argenteus (PFEFFER). 
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Leptopelis anchietae has a distinct narrow, dark stripe that curves 
upward from the tip of the snout, l'uns backward below the edge of the 
canthus, and resumes behind the eye, passing above the tympanum and 
curving down into the dark side. A short spur from the dark lateral 
coloration extends upward and forward from the groin. L. anchietae lacks 
clear dorsal markings. The pattern of anchietae thus differs sharply from 
that of L. oryi (see above). The fingers of anchietae are longer than those 
of oryi. In the latter the third fingerequals the distance from the nostril 
ta the rear of the eye; in anchietae the finger equals the distance from the 
tip of the snout ta the rear of the eye. The inner metatarsal tubercle does 
not exceed haH the length of the fi l'st toe in anchietae, w'hereas in oryi it 
exceeds two-thirds the length of the toe. 

Leptopelis argenteus also differs from oryi in pattern, having two dark 
stripes, one dorsolaterally and one on the side (PFEFFER, i893; LOVE RIDGE , 

Table 48. - Comparison of body proportions in Leptopelis oryi, L. gramineus, and 
L. bocagei (1). Proportions are given in terms of thousandths of snout·vent. 

oryi 

gramineus .. 

bocagei. 

oryi 

gramineus .. 

bocagei. 

oryi 

gramineus .. 

bocagei. 

1 

Males Fema1es 
1 

Numberl Range Median Range Median
1 Number! 

1 1 

Tibia 

396il 374-4il 358-441 384... ... ... 9 

-330-348 334 1 3663... 
343... ." 9 320-392 10 343-385 362 

1 

Head width 

10 377-415 408 385-422 412... ... ... 9 

3 363-405 380 4021... -

417... ." 10 362-435 416 392-43012 

Metatarsal tubercle 

77... ... ... 10 71-81 79 6 73-81 

-... 3 73-77 6875 1 
1 

66-85 73 11 66-84 73... ... 8 

11 1 1 

(1) Specimens of bocagei from Ethiopia (8), Tanganyika (4), Katanga (4), Angola (4). 
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1951). According to PFEFFR, the tibiotarsal joint of argenteus reaches the 
front of the eye; in oryi it reaches the tympanum. 

Leptopelis gramineus, which may be a synonym of anchietae, differs 
from oryi in coloration. Ethiopian specimens of gramineus from the British 
Museum collections (BM 1947.2.10.20 - syntype, 76.1.17.4, 1902.12.13.1964, 
1927.7.5.36-38) have a stripe or row of dark spots on the side, the stripe or 
spots widely separated from the ventrum by an area having the same hue 
as the back. The dorsum lacks a distinct pattern. The three males of 
gramineus (1927.7.5.36-38) have pectoral glands and thus differ from males 
of L. oryi. 

These two species also differ in body proportions. Leptopelis gramineus 
has a shorter leg and a narrower head than L. oryi (Table 48). 

Leptopelis bocagei, though its dorsal pattern varies (PARKER, 1936 B), 
never has three dark lines on the back or dark sides as does oryi. These 
two species also differ in size and relative length of the tibia (Table 48). 
Adult males of bocagei range from 37 to 56 mm (N = 31), those of oryi from 
29 to 40 mm (N = 53). Adult females of bocagei measure 47-68 mm (N = 23), 
those of oryi 42-58 (N = 8). In contrast ta oryi, males of bocagei have 
distinct pectoral glands. 

Eco log i cal no tes. - This species is found in aIl types of savanna 
in the Parc National de la Garamba. The De Saeger Mission collected adults 
in grass savanna (H), tree savanna (7), shrub savanna (1), in marshes (2), 
and along marshy banks of streams (5). Juveniles (14-29 mm) were caught 
by the, de Saeger Mission in the same types of habitats as the adults. Our 
field party got adults at a savanna-forest ecotone (5), along the bank of a 
small stream, but mostly in grass savanna around the edges of marshes (43). 
Most of those we caught were males calling from tall grass stems, usually 

Table 49. - Sea90nal distribution of adult females of Leptopelis oryi 
collected in the Parc National de la Garamba. 

Months 

February ... ... ... 
March ... ... ... '" 

April ... .. , ... ... 

May. '" .. , ... .. , 
June ... ... ... ...
 
August ... ... ...
'" 

Ova Ova 
immature intermediate 

1 

-

-

1 

2 

2 

3 

3 

2 

2 

-

-

-

Ova 
mature 

-

1 

6 

1 

-

-
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1 to 2 meters above ground. Larvae were found in smaU ponds and in 
marshes either isolated in savanna or in the flood plains of small streams. 

Ten specimens were caught by the De Saeger Mission in rodent burrows 
or under rocks; aU iO were taken during the dry season (December-March). 

Males were first heard calling March 20. Thereafter we heard males 
calling nightly until our deparature May 20. Females with mature ova 
were found between March 19 and May (Table 49). Larvae were coUected 
from May through early September. Breeding thus seems to begin near 
the end of the dry season and to extend at least to the middle of the rainy 
season. The seasonal abundance of juveniles (Table 50) supports that hypo
thesis. 

Ra n g e . - The upper Vele region of nortbeastern Congo. 

Garamba localities and specimens: Cellule Biologique 1 (26j, Cellule 
Biologique II (93), Mabanga (3), Mobaba (5), Moko River (5), Morubia (1), 
Mabakoyo (24), Napokomweli (1), Ndelele (iO), PFS km 22 (1), Pidigala (5). 

Table 50. - Seasonal di&tribution of juveniles and adulte of Leptopelis oryi 
collected in the Parc National de la Garamba. 

DE SAEGER Mission INGER 
Mission (1) 

Juvenile Adult Adult 

January ... 4 

February .. 2 

March 1 

April .. 

May .. 3 

June .. 10 

July " 47 

August 26 

September 2 

October ... 4 

November. 4 

December. 5 

Total ... 108 

4 

4 

7 

5 

2 

24 

21 

7 

4 

1 

27 52 

(1 ) Party in the field only three months. 
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Leptopelis viridis (GÜNTHER). 

Hylambates viridis GÜNTHER, 1868, Proc. Zool. Soc. London, 1868, p. 487 
West Africa. 

Leptopelis viridis PARKER, 1936, Zool. Meded., 19, p. 95. 

T a x 0 nom i c n 0 tes. These frogs from Garamba agree in 
habitus, size (Table 51), webbing, coloration (as in LAMOTTE and PERRET, 
1961 : fig. 6), and secondary sex characters with nine L. viridis From Ghana 
and Liberia (CNHM 57666-8, 57765, 57904-5, 74853-4). 

The Garamba frogs are also similar to descriptions of L. concolor (AHL, 
1929), but differ from that form in severaI diagnostic characters. In concolor 
the finger disks are two-thirds the width of the tympanum, the skin is 
smooth (AHL, 1929), and the side of the snout is as light as its dorsal surface 
except for a dark stripe along the canthus (AHL, 1929; LOVERIDGE, 1942: 
pl. 2, fig. 5). In viridis from West Africa (the type « locality,,) and in 
the Garamba specimens, the tympanum is twice the width of the finger tips, 
which are swollen into distinct disks, the dorsal skin is coarsely granulaI" 
and the entire side of the snout is dark except for a small area. 

Although the Garamba frogs differ slightly from West African viridis 
in several body proportions (Table 51), they are clearly conspecific with 
viridis. The relationship of concolor to the West African and Garamba frogs 
cannot be determined on the basis of material at hand. 

Des cri p t ive no tes. - Habitus stout, body as wide as head; snout 
rounded, as long as or slightly longer than diametel' of eye; interol'bital 
narrower than upper eyelid; tympanum distinct, one-half diameter of eye, 
equal to eye-nostril distance, 0,07-0,iO of snout-vent; tips of fingers and toes 
dilated into distinct disks, those of outer fingers wider than those of toes; 
disks of outer fingers about half diameter of tympanum; fingers without 
webbing; fifth toe webbed to base of distal subarticular tubercle; fourth toe 
ta between basal and central subarticular tubercles (i.e., 3 1/2 phalanges 
free); inner metatarsal tubercle compressed, shovel-like, between 3/4 to 
1 times length of first toe, 0,070-0,085 of snout-vent; length of tibia less than 
width of head, 0,37-0,41 of snout-vent. 

Skin coarsely granulaI' dOl'sally, laterally, and ventrally. 

Color in alcohol reddish-brown above, a large, black blotch middorsally 
beginning as an interorbital triangle; dorsal blotch fenestrated with irregular 
islands of ground color; a dark stripe below canthus and several dark spots 
on side of snout and cheek; a black arc from eye above tympanum 
ta insertion of arm; in sorne specimens a row of black spots laterally; limbs 
with dark crossbars; ventral surface cream colored; usually a suffusion of 
brown on throat and chest. 
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Sec 0 n d a r y se x cha l' a c ter s. - Adult females are distinctly 
larger than males (Table 5i). The sexes also differ in the ratio of tibia 
length, head width, and tympanum diameter (Table 5i). Though the 
absolute differences are smalI, they are statistically significant (P<O,05; 
Mann-Whitney U test). 

AlI the males seen have vocal sac openings, pink lineae masculinae, 
and distinct pectoral glands. 

Photo: H. DE SAEGER. 

FIG. 44. - Xerophytic association at Km. 17 south of Bagbele, 
habitat of Leptopelis viridis and Rana trlnodis. 

Eco log i cal no tes. - These frogs were colleeted in April, May, 
and July. Three of eight females (April and May) have enlarged, nearly 
mature ova; the other five have moderately enlarged, but distinctly immature 
ova. 

AU specimens except one were caught at an outcrop of rocks supporting 
a xerophytic association of savanna plants (Fig. 44). No ecological data 



Table 51. - Comparison of Leptopelis viridis from West Africa (WA) (1) and the Parc National de la Garamba (G). 
Snout·vent in mm. Other dimensions in thousandths of snout-vent. 

Snout-vent Tibia Head width Tympanum 1 Metatarsal tubercle 
1 

-[G WA G WA G WA G WA 
1 G 1 WA 

1 1 11 

Male s (2) 

Range ... ... ., . 28,8-34,2 31,8-35,4 386-410 383-442 411-443 386-429 81-105 62-74 73-83 67-73 

Mean. ... ... ... 31,13 ± 0,64 33,03 ± 0,51 - - - - - - - -

Median ... ... ... - - 403 418 430 403 87 69 78 70 

Females (3) 

Range ... ... ... 39,9-49,6 44,8 369-406 392 401-429 406 71-85 66 70-85 80 

Mean. ... ... ... 46,02 ± 1,16 - - - - - - - - -

Median ... ... ... - - 382 - 413 - 74 - 80 -

(1) Two from Ghana, six from Liberia. One juvenile from Liberia not included. 

(2) Ten males from the Garamba, seven from West Africa. 

(3) Eight females from the Garamba, one from West Africa. 

...... 
~ 
0> 

'll 
;l>
::Il a 
z 
;l>.., 
o z 
;l>
t" 

Cl 
trl 

t" 
;l>

o 
5; 
;l>
E!: 
te 
;l>



127 PARC NATIONAL DE LA GARAMBA 

accompanied the exceptional specimen. LAMOTTE and PERRET (1961) state 
that L. viridis is widespread in savanna in West Africa. 

R a n g e. - Sierra Leone to northeastern Congo. 

Garamba localities and specimens: Bagbele (1), Km 17 (17). 

Kassina maculosa (STERNFELD). 

Megixalus rnaculosus STERNFELD, 1917, Erg. Zweiten Deutschen Zentral 
Afrika Expedition, 1, p. 501, pl. 24, fig. 11 - Duma, Ubangi. 

Kassina rnaculosa LAURENT, 1952, Rev. Zool. Bot. Afr., 46, p. 274. 

T a x 0 nom i c n 0 tes. - A single female specimen having a dorsal 
pattern of narrowly separated, dark spots agrees with Sternfeld's description 
(1917); it has the coarsely granular skin and the dark mottling on the belly 
noted by STERNFELD. The dorsal spots are arranged in pairs mid-dol'sally 
and the foot is distinctly longer than the tibia, both characteristics of 
rnasculosa according to LAURENT (1952B). 

The ratio of tibia to foot (measured from the inner metatarsal tubercle 
to the tip of the foudh toe) varies from 0,88 to 1,03 (median 0,96) in 21 
K. senegalensis from the Garamba. In the female of rnaculosa it is 0,87; in 
two males of K. maculosa decorata from Cameroons (CNHM 120154-5) the 
ratio is 0,81 and 0,84. Relative to snout-vent the foot is 0,38-0,40 in the 
three rnaculosa and 0,30-0,38 (median 0,33) in the 21 senegalensis. The 
snout is longer than the diameter of the eye in the 21 Garamba senegalensis 
(snout: eye 0,95-1,34, median 1,17), whereas in the three rnaculosa 
specimens the snout and eye are about the same length (snout : eye 0,89
1,03). 

Des cri p t ive no tes. - Habitus stocky; snout obtusely pointed, 
same length as eye; interorbital slightly wider than upper eyelid, tympanum 
faintly visible through skin, about one-third diameter of eye; tips of fingers 
only slightly wider than basal phalanges; subadicular and supernumerary 
metacarpal tubercles prominent; tips of t08S about as wide as those of fingers; 
toes webbed at bases only; two phalanges of fifth toe and three of foudh 
toe free; outer metatarsals united; a low, oval inner and a smaller indistinct 
outer metatarsal tubercle; weak supernumerary metatarsal tubercles; vent 
of female at ventral edge of thighs, surrounded by fl'inged pads; ventral 
surface coarsely granular except on throat. 

Color (in alcohol) grayish brown dol'sally and laterally; dorsally with 
black spots, each smaller than upper eyelid; spots in 7 to 9 slightly diverging 
rows; vertebral area with two rows of spots; ventrally cream color with 
faint dark network. The dorsal pattern is similar to that figured by PERRET 
(1958, figs. 2-4) for K. m. decorata. 

9 
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The single Garamba female has enlarged, convoluted oviduets but 
immature ova. It is 29,2 mm, snout to vent. 

Eco log i cal no tes. - The Garamba specimen was found under 
a heap of dead grass in grass savanna. 

R an g e. - The species range extends from the Cameroons (K. m. 
decorata ANGEL) to northeastern Congo. 

Garamba locality : Cellule Biologique II (1). 

Kassina senegalensis uelensis LAURENT.
 
(Fig. 45.)
 

Kassina argyreivittis uelensis LAURENT, 1956, Folia Sci. Afr. Cent., 2, No. 2,
 
p. 17 [not seenJ - Vele; LAURENT, 1957, Rev. Zool. Bot. Afr., 56, p. 279. 

T a x 0 nom i c no tes. - The calI of K. senegalensis in the Garamba 
consists of a single distinct whistle (Fig. 42). CURRy-LINDAHL (1956) referred 
to the call in Kivu and Ruanda as a « whistling sound ll. The calI of 
senegalensis in southern Africa, if these populations are conspecific with 
the northern ones, is like the the sound of a cork being pulled out of a 
bottle or like a bubble bursting according to POWER (1926). 

Des cri p t ive no tes. - Habitus stocky, limbs short; snout-vent 
25-40 mm; snout obtusely pointed, slightly longer than diameter of eye 
(snout: eye 0,95-1,34); tympanum faintly visible, about one third diameter of 
eye; tips of fingers not expanded; subarticular and supernumerary meta
carpal tubercles prominent; tips of toes not expanded; toes webbed at bases 
only; about two phalanges of fifth and 3-3 1/3 of fourth toe free of web; 
outer metatarsals united; a low oval inner and a smaller, round outer 
metatarsal tubercle; no supernumerary metatarsal tubercles. 

Color (in alcohol) grayish brown or gray above; a black mid-dorsal stripe, 
usually continuous from interorbital to sacrum; one or two rows of large 
black spots on each side; no dark spots on upper eyelid, though in a few 
specimens a dark stripe on the side of the head includes the corners of the 
eyelid; ventral surfaces cream color, immaculate, except for throat in adult 
male (see below). 

Sec 0 n d a l' y S e x cha l' a c ter s. - Females are slightly larger 
than males. The snout-vent lengths of 56 adult males are 25,8-39,5 mm, those 
for 16 females containing ova 34,8-38,6. Corresponding means are 
35,18 ± 0,40 and 36,95 ± 0,41; the difference between the means is statis
tically significant (P<0,01). 

Adult males have median vocal sacs with a short oval opening on each 
side of the mouth. Other sex charaeters of the males are as described 
elsewhere (SCHMIDT and INGER, 1959). 
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LaI' v a e and d e v e l 0 pme nt. - Thirty-one lots were obtained. 
AlI tadpoles have the high dorsal fin originating far fOl'ward on the body, 
the large, black lower beak, and the small horny plates parallel to the 
lower beak aIl of which are diagnostic of Kassina larvae. The smallest 
tatpoles (total length 10 mm) are pale with a dense black vertebral stripe 
and on each side a lighter stripe from the snout through the eye. 

Photo: R. F. INGER. 

FIG. ·if>. - Kassina senegatensis. 

The anal fringes typical of adult females appear only after the oviduct 
has become enlarged and convoluted. In two smaIl females (26,2 and 
29,2 mm), the oviduct is coiled but not enlarged. The vent in these females 
has the same high position and form as the vent in males. Two other 
females (27,8 and 29,3 mm) have enlarged oviducts and the anus as in 
adult females, that is, low on the rear of the thighs and surrounded by 
fringed pads. 

The vocal sac probably develops before the other male secondary sex 
characters. No males lacking vocal sacs have any of the other structures. 
On the other hand, ten males (22,0-26,9 mm) having fully developed vocal 
sacs have weakly developed glands on the forearms (see SCHMIDT and INGER, 

1959, for a description), incompletely formed gular pouches, and lightly 
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pigmented throats. Adult males have black gular pouches. Eight of the 
ten subadult males have no sign of linae masculinae; the other two have 
faint, clear strips of tissue that lack the deep pink hue characteristic of the 
structure in adult males. 

Eco log i cal n 0 tes. - Kassina senegalensis is an inhabitant of 
the savanna country from Senegal (DUMÉRIL and BIBRûN, 1841), and 
Cameroons (MERTENS, 1940) to northern Kenya (BATTERSBY, 1954), thence 
southward through eastern Congo (SCHMIDT and INGER, 1959) to at least 
Mozambique, the type locality of argyreivittis PETERS. 

In the Garamba senegalensis is most abundant in grass or shrub savanna 
(Table 52). The temporary ponds listed in the table were formed in the 
midst of grass savanna. 

Table 52. - Habitat frequency distribution of adult Kassina senegalensis uelensis 
in Parc National de la Garamba. 

'Vet season Dry season Total 
1 11 

Aquatic : 
1 

Marsh .. ... ... ... ... ... .. . .. , -4 4 

Temporary pond ... ... ... .. . .. . 4/,42 2 

-Stream side ... .. , ... ... ... .. . 2 2 

Grassy seepage .. ... ... ... .. . .. . -1 1 

Subtotal ... ... .. . 49 2 51 

Non-aquatic : 

Grass savanna .. ... ... ... ... .. . 41 4 45 

Shrub savanna .. ... ... ... ... .. . -59 59 

Tree savanna ... ... ... ." ... .. . -2 2 

GaHery forest ... ... ... ... ... ... 1 

Subtotal ... ... ... 
1 -

103 4 107 

After heavy rains filled grassy depressions in the savanna of the Garamba 
in April, 1959, K, senegalensis males began to call from the bases of clumped 
grass stems and debris (Fig. 45) at the edge of shallow temporary ponds and 
marshes (Fig. 14). Kassina senegalensis has been reported to breed in small 
temporary ponds in Gambia (ANDERSSûN, 1937) and in the Parc National 
Albert in eastern Congo (CURRY-LIl'\DAHL, 1961). 
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The Garamba larvae were colleeted in temporary pools and marshes 
(12 lots), marshy borders of streams (8 lots), and permanent marshes (2). 

The de Saeger Mission collected only 6 of these frogs during the dry 
season. Our party caught none until April 22, about four weeks after the 
rains began. A day later we heard the fi l'st calls. The only small pre-limb 
bud larvae (ca. :\0 mm) were collected in May. No other larvae were less 
than 30 mm total length. Tadpoles in various stages of development from 
early limb bud to metamorphosis were found from May to Odober. The 
scarcity of adults in the dry season and the distribution of larvae indicate 
that breeding is confined to the wet season. 

Ra n g e. - Senegal to Kenya, south to Cape Province. 

Garamba localities and specimens: Cellule Biologique 1 (54); Cellule 
Biologique II (86), Km 17 south of Bagbele (34), Mabanga (,1), Nagero (:Ii), 
Ndelele (2), Pp Km iO (1). 

Afrixalus fUllvovittatus leptosomus (PETERS). 

Hyperolius leptosomus PETERS, 1877, Monatsber. Akad. Wiss. Berlin, 1877, 
p.	 6:19, fil!. 5 - Chinchoxo, Cabinda, Angola. 

Afrixalus	 fulvovittatus leptosomus LAURENT, 1950, Explor. Parc Nat. Albert, 
fasc. 64, p. 18. 

Des cri p t ive no tes. - A small frog, adults to 27 mm; habitus 
slender, limbs short; snout obtusely pointed; tympanum present but obscured 
by skin; outer fingers distinctly webbed at bases; fourth toe with 2 phalanges 
free of web; skin smooth above except in mature males; skin coarsely 
granulaI' below. 

Color in alcohol grayish brown with four dark brown or blackish stripes, 
two on back and one on each side; immaculate cream-colored below. In 
life gular pouch of males bright yellow. 

Sec 0 Il d a l' y S e x cha l' a ete l' s . - Males have pink lineae mascu
linae at the dorsal and ventral edges of the obliquus muscles, slit-like vocal 
sac opening, a thick-walled gular pouch, fine black spinules dorsally and 
ventrally, and a gland on the wrist. The spinules are especially numerous 
on the back and chin, and less dense or even absent on the abdomen. The 
arm gland consists of an oval patch of glandules in the colorless postero
median aspect of the wrist. 

Females having enlarged oviducts measured 23,5-26,2 mm (mean 
24,73 ± 0,25; N = 13) and males having vocal sacs 20,4-24,5 mm (mean 
22,38 ± O,ii; N = 68). The difference between the means is statistically 
significan t. 
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Table 53. - Size-frequency distribution of metamorphosing
 
and juvenile Afrixalus fulvovittatus leptosomus
 

from the Parc National de la Garamba.
 

Snout-vent Vestige 
of tail (1) Without tail 

1 

10,0-10,4 1 1 -

10,5-10,9 4 1 

11,0-11,4 3 -

Il,5-11,9 5 -

12,0-12,4 6 -

12,5-12,9 5 2 

13,0-13,4 4 9 

13,5-13,9 2 10 

14,0-14,4 2 23 

14,5-14,9 - 12 

15,0-15,4 -  16 

15,5-15,9 - 15 

16,0-16,4 - 8 

16,5-16,9 - 5 

17,0-17,4 - 9 

17,5-17,9 - 11 

18,0-18,4 - -

18,5-18,9 - -

19,0-19,4 - -

19,5-19,9 - -

20,0-20,4 - -

20,5-20,9 - -

21,0-21,4 - -

21,5-21,9 - -

Bize range 10,0-14,2 10,9-17,9 

Male (2) 

1 
1 

1 

Female (3) 

- -

- -

- -

- -

- -

- -

- -

- -

-  -

- -

- -

- -

- -

- -

- -

- -

l, 

5 

4 

2 

-

-

1 

-

18,3-21,4 

1 

7 

2 

4 

1 

2 

3 

1 

18,3-21,8 

(1) Ali have erupted fore limbs. 
(2) None with vocal sacs. 
(3) None with mature oviducts. 
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LaI' va e a Il d de v e l 0 pme nt. - Sixteen lots of tadpoles agree in 
body form, coloration, and general structure of the oral disk with descrip
tions of larval A. lulvovittatus (GUlBÉ and LAMOTTE, 1958; SCHI0TZ, 1963). 
Tadpoles in pre-metamorphic and metamorphic stages have the dorsal 
pattern of adult _-1. lulvovittatus. 

Two larvae in stages XVII and XVIII have no labial teeth. F'ourteen 
others in Stages II to XVII have a short, continuous row of teeth on the 
lower lip. This population thus agrees with the Nigerian larvae reported 
by SCHI0TZ (1963) and differs from the Mount Nimba series described by 
GUIBÉ and LAMOTTE (1958). 

Metamorphosis begins when the larvae have attained a snout-vent length 
of about 10-12 mm. (Table 53). Metamorphosis is completed usually by the 
time the young are 13 mm long. Females do not reach sexual maturity, 
as judged by enlargement and convolution of oviducts, until they are more 
than 22 mm long (Table 53). Males achieve sexual maturity at about 
20 mm; the smallest having vocal sacs measured 20,4 mm. 

Male secondary sex charaeters follow the usual sequence of development, 
that is vocal sacs develop before any of the other structures. No male 
lacking vocal sac openings has any sign of gular pouch or asperities. One 
male (21,9 mm) having vocal sac openings has an incomplete guIal' pouch 
but no arm gland or asperities. 

Eco log i cal no tes. - Adults of A. f. leptosomus were found at 
all types of aquatic habitats but were most numerous where the current was 
slow or non-existent (Table 54). Most of those listed in the table from 
« stream side » were caught in marshy vegetation beside small, slowly 
flowing streams. Larvae were collected at similar locations: 5 lots from 
marshes, and 3 from ponds. PERRET (1960A) reports that this frog appears 
in almost every wet place in Cameroon savanna. 

Evidently this species rarely leaves the Immediate vicinity of water. 
Like other riparian species in the Garamba (e.g., Hyperolius schoutedeni, 
H. cinnamomeoventris), A. 1. leptosomus moves away from water mainly 
during the wet season (April-October). It is primarily a savanna inhabitant. 
Most of the aquatic habitats at which it was caught are in savanna. Only 
8 individuals were collected in gallery forests. 

The loud call (Fig. 46) of this species was one of the charaeteristic night 
sounds of the savanna once the rains began. Males vocalize while perched 
on vegetation 30-60 cm above the groud or water. We fi l'st heard calling 
males in 1959 on March 20. Adult females were caught only in the interval 
April-July; in each of those months the majority of adult females contained 
mature ova. Two pairs were found in amplexus the night of April 22, 
1959. Both females laid white eggs lacking dark hemispheres. 

Metamorphosing larvae were found in March, June through October, 
and December indicating an extensive breeding season. 
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Table 54. - Habitat·frequency distribution of Afrixalus fulvovittatus leptosomus 
caught in the Parc National de la Garamba. 

1 

1 

Dry season 
1 

Wet season 
1 

Total 

17 

6 

44 

6 

11 

84 

93 

5 

18 

65 

46 

227 

110 

11 

52 

71 

57 

311 

-

-

3 

-

3 

25 

4 

2 

6 

37 

25 

4 

5 

6 

40 

Aquatic :
 

Marsh .. ... ... ... ... ... .. , .. .
 
Permanent pond ... ... ... ... ...
 

Temporary pond ... ... ... ... ...
 
Grassy seepage .. ... ... ... ... ...
 
Stream side ... ... ... ... ... .. .
 

Subtotal ... ... ... 

Non-aquatic : 

Grass savanna .. ... ... ... ... ... 

Shrub savanna .. ... ... ... .. . ... 

Tree savanna ... ... ... ... ... .. . 
Gallery forest ... ... ... .., ... ... 

Subtotal ... ... ... 
1 

R a n g e . This subspecies has been reported from Cameroons 
(LAURENT, 1951; PERRET, 1960A) to western Kenya and Tanganyika 
(LOVERIDGE , 1957). In southern Congo this subspecies is replaced by Afrixalus 
fulvovittatus upembae (LAURENT). The boundary between these two froms 
has not been determined. 
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Garamba localities and specimens: Cellule Biologique 1 (75), Cellule 
Biologique II (173), Beredwa (8), tributary of Dungu River (5), Iso River (5), 
Km 17 S. of Bagbele (1), Makpe (3), Mobaba (3), Nabakoyo (13), Nagero (8), 
3 Km W. of Nagero (21), Naluguambala (2), Ndelele (18), PFS (1), Pp Km 
10 (6). 

Afrixalus weidholzi (MERTENS). 
(Fig. 47.) 

Megixalus weidholzi MERTENS, 1938, Zool. Anz., 123, p. 244, fig. 2 
Dienoundialla, Senegal. 

Ajrixalus weidholzi LAURENT, 1951, Ann. Soc. Roy. Zool. Belg., 82, p. 28. 

Des cri p t ive no tes. - A small frog, adults to about 22 mm; 
habitus slender, limbs short; snout obtusely pointed or truncate; tympanum 
present, hidden under skin; outer fingers with narrow web at base; fourth 
toe with about 2 1/2 phalanges free of web; skin smooth above in both sexes; 
skin coarsely granulaI' below; outer metatarsal tubercle present. 

Color in life lemon yellow to yellowish brown above; a narrow brown 
vertebral stripe; a brown lateral stripe from snout to groin; below white; 
males with lemon yellow throat; no red flash colors on legs. 

Sec 0 n d a l' y se x cha l' a c ter s. - Males have the same assem
blage of secondary sex characters as appear in Ajrixalus julvovittatus 
leptosomus (p. 13'1), except that no spinose asperities occur on the skin of 
A. weidholzi. 

Females having enlarged oviducts measured 17,2-21,1 mm (mean 
19,66 ± 0,47; N = 9) and males having vocal sacs 17,2-19,3 mm (mean 
18,24 ± 0,10; N = 25). The difference between the means is statistically 
significant (t>3,0; P<0,01). 

The calI is analysed in Figure 46. 

LaI' v a e and d e v e l 0 pme nt. - A single tadpole (Stage XVII) 
is tentatively assigned to this species. The terminal position of the oral disk, 
the non-angular beaks, and the absence of anterior labial teeth recall larvae 
of other species of Ajrixalus (GUIBÉ and LAMOTTE, 1938). Only A. julvo
vittatus and A. weidholzi are known from the Garamba. 

This tadpole differs from those assigned to A. julvovittatus (see above) 
in the following ways : 

- no teeth on lower lip 

- no spots or stripes under the head 

_. papillae in a single staggered row, instead of in two weIl separated rows 

- sides of body and tail with large spots instead of stripes or short lines 
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Photo: R. F. INGER. 

FIG. 47. - Afrixalu. weidholzi. 

Head and body are aval, slightly depressed; eyes lateral; beaks finely 
serrate, without cusps or notches, non-angular, about three-fourths black; 
spiracle sinistral, much closer ta root of hind limb than to eye; fins 
beginning at end of body, weakly convex; tail tapering gradually; head 
plus body 9,4 mm, total length 27,0 mm. 

Young retaining vestiges of the tail measured iO,3-14,9 mm snout to 
vent (N = 5). Nine juveniles that had completely resorbed tails measured 
9,5-13,0 mm. 

Eco log i cal n 0 tes. - Forty-eight adults were collected in shallow 
temporary ponds in grass savanna. The remaining adults were caught in 
marshes (6), permanent ponds (2), grass savanna (1), and tree savanna (1). 
Males were observed calling at night from grass and low shrubs mainly from 
30 to 45 cm above the surface, though as low as iO and as high as 60 cm. 

One pair was caught in amplexus May 3, 1959 at 20: 30 hours. The 
female (19,2 mm) laid non-pigmented ova. Thirty-one mature ova 
(1,2-1,5 mm) were removed from the left ovary of one female (20,6 mm). 

Although we had worked suitable habitats as early as April 23, 1959, we 
did Ilot hear males calling until May 3. 
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Ra n g e. - Known from Senegal (Mertens, 1938) and Sierra Leone 
(LOVERIDGE, 1956) to northeastern Congo. 

Garamba localities and specimens: Cellule Biologique 1 (27), Cellule 
Biologique II (20), Mobaba (1), Moko (1), Nagero (3), Naluguambala (1), 
Ndelele (20), Pp Km 10 (1). 

Hyperolius nasutus GÜNTHER. 

(Fig. 48.) 

Hyperolius nasutus GÜNTHER, 1864, Proc. Zool. Soc. London, 1864, p. 483, 
pl. 33, fig. 3 - Duque de Bragança, Angola. 

llyperolius saqitta L,AURENT, 1943, Ann. Mus. Congo Belge, Zool., Sel'. 1, 
4, p. 72, figs. 5 and 6 - Kambo, Katanga Province, Congo. 

LAURENT (1957) notes variability of nasutus and refers adspersus PETERS 
and sagitta LAURENT to this species with the recommendation that they be 
considered subspecies. However, the reasons for maintaining these as 
subspecies - more slender body, pigmentation - are not substantiated by 
comparison of specimens allocated by LAURENT to the forms sagitta 
(MCB 23567-8) and nasutus (CNHM 119563-648). 

Males from Katanga Province (CNHM 1C9389, 1C9391-2, 109600) have 
the same secondary sex charaeters as those described below for the Garamba 
population. 

Des cri p t ive no tes. - Adults less than 25 mm; habit'us slender; 
snout acute, projeeting; upper eyelid much narrower than interorbital space; 
tympanum present, obscured by skin; fingers webbed at base, web reaching 
basal subarticular tubercles of two outer fingers; fourth toe with two 
phalanges free of web, fifth with about 1-1/2; outer metatarsal tubercle 
present; skin almost transparent, lineae masculinae visible through it; skin 
of temporal region coarsely granulaI'. 

Color in life translucent green; in alcohol, pale straw color with numerous 
small melanophores on dorsal surface. 

Sec 0 n d a l'ys e x cha r a c ter s . - The dorsal surfaces of body 
and legs are covered with minute whitish asperities in males. Pink lineae 
masculinae are present along dorsal and ventral borders of the M. obliquus 
externus and are visible through the skin. Anteriorly the ventral linea is 
obscured by fibers of the pars abdominis of the M. pectoralis. In its 
posterior third the ventral linea is not superficially visible, being overlain 
by the M. rectus abdominis, which is very narrow transversely but thick 
dorso-ventrally. 



Table 55. - Monthly frequenoy of male Hyperolius nasutus with respect to development of secondary sax characters. 
Snout·vent lengths in parentheses. 

c.v 
00 

Vocal sac absent 1 Vocal sac present 

Gular pouch absent Gular pouch intermediate Gular pouch complete 1 

11 

1 

Lineae masculinae absent 
1 

Lineae masculinae present 

Dorsal a,sperities absent 1 Dorsal asperities 
present 

January ... ... 3 (14,1,-17,2) - 2 (18,5) _. -- -

February ... ... 1 {16,2) - 1 (18,0) - - -

April ... .. . ... 1 {17,2) 2 (16,3-16,9) 4 (18,0-18,9) 1 {19,8) - 1, (18,2-21,5) 

May ... ... ... 1 (15,9) 6 (15,6-19,2) 2 {17,5-18,1) 5 {18,9-20,9) 4 (19,9-21,0) 15 {19,5-22,8) 

June ... ... .. . - - - - - 25 (18,8-21,9) 

July ... ... ... - - - - 3 (20,0-21,1) 
, 

19 {19,1-23,5)1 

August .. ... ... - - - - 5 (20,9-22, 3) 

-
1 

20 (20,2-22,3) 

September ... ... - - - - 25 (18,5-22,7) 

October. ... .. , 1 (16,2) - -
1 

- 2 (19,6) 6 {19,9-20,8) 

November ... ... - - -

1 

- - 2 {17,5-19,0) 

December ... ... 3 (14,5-15,2) - - - - -

1 

1 

Range ... ... ... 
1 

15,69 ± 0,33 1.7,41. ± 0,51. 18,29 ± 0,1.4 19,72 ± 0,33 
1 

20,68 ± 0,23 

14,4-17,2 15,6-19,2 17,5-18,9 18,9-20,9 1.9,6-22,3 1.7,5-23,5 

Mean ... ... ... 

1 

20,85 ± 0,96 
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The gular pouch is thick and usually extends entirely across the inter
mandibular space. The slit-like vocal sac openings parallel the mandible 
and begin just behind the attachment of the tongue. The vocal sac develops 
before any of the secondary sex characters and is followed by the gular 
pouch, lineae masculinae, and dorsal asperities in that order (Table 55). The 
differences between mean snout-vent lengths of successive columns in 
Table 55 are statistically significant except for the differences between 
columns two and three and between five and six. The graduaI increase in 
size from col umn to column suggests progression through successive 
ontogenetic stages and thus corresponds to the increasing development of 
the secondary sex characters. The difference between the snout-vent means 
of the last two columns is so slight that probably no difference in age is 
represented. 

Table 56. - Monthly frequency of female Hyperolius nasutus 
in various s,tages of development. Snout-vent 

January .. ... ... 
February. ... ... 

April ... ... ... 
May. .. , .. , ... 
June ... ... ... 
July. ... ... ... 
August ... ... ... 
September ... ... 
October .. ." ... 
December ... ... 

Range ... ... .. . 
Mean ... ... ... 

Oviduct, 

immature 

4 (16,0-20,2) 

3 (15,3-19,3) 

3 (15,9-17,7) 

8 (15,3-18,6) 

1(18,1) 

-

-

-

-

-

15,3-20,2 

16,98 ± 0,32 

Ova 
immature 

3 (20,4-21,4) 

-

6 (18,6-20,1) 

11 (18,9-22,2) 

3 (20,4-20,9) 

5 (20,4-23,2) 

6 (20,0-22,0) 

1 (18,8) 

-

-

18,6-23,2 

20,33 ± 0,17 

lengths in parentheses. 

Ovidllct mature 

Ova 
intermectiate 

1 

Ova 
mature 

- -

- -

5 (20,0-22,4) 

10 (19,6-22,7) 

-

2 (21,2-22,4) 

-

1 (21,6) 

2 (21,4-22,3) 

-

2 (19,7-22,0) 

9 (20,4-22,3) 

9 (20,8-22,4) 

3 (21,2-22,3) 

19 (20,2-23,2) 

4 (20,1-22,0) 

1(22,1) 

2 (18,0-21,4) 

19,6-22,7 

21,15 ± 0,21 

18,0-23,2 

21,65 ± 0,13 

T'he oviduct acquires the enlarged, convoluted form in females about 
18,0 mm long, the size of the smallest female having enlarged, pigmented 
ova (Table 56). As there is slight but statistically significant increase in 
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size in each successive column of Table 56, the second column probably 
includes a larger proportion of newly matured females than the last two 
columns. Eleven of the females in the second column, one of those in the 
third column, and two of those in the last column are less than 20 mm long. 
If the individuaIs of the last columns in Tables 55 and 56 represent mature 
frogs, females are slightly but significantly larger than males (differences 
between means = 0,80 mm; t = 4,938; P < 0,001). 

Photo: R. F. INGER. 

FIG. 48. - Hyperolius nasutus in characteristic diurnal resting position. 

De V e l 0 pme nt. - Metamorphosis begins when the larvae have 
reached snout-vent lengths of about 9 mm. Eighteen metamorphosing 
juveniles (i.e., fore limbs erupted, larval oral appendages absent, at least 
a vestige of tail present) had snout-vent lengths of 8,8-11,0 mm. By the 
time a length oJ 9 to 11 is reached, metamorphosis is complete (Table 57). 
Males bE)come sexually mature around 15.5 mm (Table 55) and females 
around 18,0 mm (Table 56). 

Eco log i cal n 0 tes. - IIyperolius nasutus lives in a variety of 
situations in the Parc de la Garamba but is most often found along smaIl 
streams (Fig. 10) and grassy seepage areas in grass or shrub savanna 
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Table 57. - Monthly size·frequency distrlbution of juveniles (1) of Hyperolius nasutus 
in the Parc National de la Garamba. 

1 Numberl Mm Il 1 Numberl Mm 

January. ... ." 

February ... ... 
March ... ." ... 
April ... ... ... 

May .,. ... ... 
June ... ... ... 

202 

17 

7 

14 

19 

1 

12,1-111,9 

11,2-14,9 

13,1-14,5 

12,6-14,9 

11,6-14,7 

9,9 

July ... .. . ... 4 9,2-10,9 

8eptember ... .. . l, 9,2-10,2 

October . ... ... 9 9,4-14,1 

November ... .. , 1 14,5 

December ... .. . 65 9,6-14,9 

(1) Males without vocal sacs; females without enlarged, convoluted oviducts; no 
vestige of tail. 

Table 58. - Habitat frequency distribution of Hyperolius nasutus 
in Parc National de la Garamba. 

Dry season Wet season Total 
1 1 1 

Aquatic : 1 

Marsh .. ... ... ... ... ... ... ... 29 96 

34 

12 

218 

360 

182 

123 

19 

9 

333 

125 

Pond ... ... ... ... ... ... ... .. . 37 71 

189Grassy seepage .. ... ... ... ... .. . 177 

93 311Stream side ... ... ... ... ... .. . 
336Subtotal ... ... ... 696 

Non·aquatic : 

Grass savanna .. ... ... ... ... .. . 22 204 

- 123Shrub savanna .. ... ... ... ... .. . 
-Tree savanna ... ... ... ... ... .. . 19 

-Gallery forest ... .. , ... ... ... .. . 9 

Subtotal ... ... ... 22 355 
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Photo: R. F. INGER. 

FIG. 49. - Hyperolius viridiflavus pachyderlHUS. 

(Table 58). It seems to be much more rigidly confined to aquatic habitats 
during the dry season than during the wet season (April-October). It 
apparently does not utilize burrows for refuges during the dry season. 

This frog by day usually perches on a blade of grass or the stalk of a 
Cyperacaea about 30 cm above ground (Fig. 48). Its translucent green color 
makes it difficult to find. 

Judging by the condition of secondary sex charaeters in males and the 
development of ova in females (Table 51l), the breeding period at this locality 
extends at least from May to September. Metamorphosing young were 
found in January (1), July (2), and September (15). The presence of one 
in January suggests breeding continues beyond September. The same 
impression is conveyed by the presence of juveniles smaller than 13 mm in 
almost every month of the year (Table 57). 

Ra n g e. - The name nasutus has been applied to frogs from 
Cameroons (MERTENS, 1940) to Ethopia (PARKER, 1930) and south to Southern 
Rhodesia (FITZSIMüNS, 1958). However, in view of the uncertainties of 
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Table 59. - Monthly frequency distribution with respect to breeding competence 
of adult Hyperolius nasutus from the Parc National de la Garamba. 

.January ... ... 
April ... ... ... 

May ... ... .. . 
June ... ... ... 
July ... ... ... 
August " ... ... 
September ... ... 
October. ... ... 
November ... '" 

December ... ... 

Males (1) Females (2) 
1 

1Dorsal asperities Ova 
1 

present absent mature immature'intermediate 1 

1 1 1 

-

!Je
 

15
 

25
 

19
 

20
 

25
 

6
 

2
 

-

(1) Males having completely developed gular pouches and lineae masculinae. 

(2) Females having mature oviducts. 

identifying species of Hyperolius from cryptic literature description, it is 
probably wiser ta give a range based on specimens repOl'ted by LAURENT 

(1943b, 1950a, 1950b, 1957). The present specimens were compared with 
sorne identified by LAURENT as nasutus. 

Northern Angola, Northern Rhodesia, and southern and eastern Congo. 

Garamba localities and specimens: Cellule Biologique 1 (337); Cellule 
Biologique Il (580); Bagbele-moke (31); Iso River (10); Moko (10); Morubia (5); 
Nambia near Nagera (11); Napokomweli (38); Ndelele (5); Otro River (6); 
Pp Km 62 (1). 

10 
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Hyperolius concolor balfouri (WERNER). 

Rappia ballouri WEHNER, 1908, Sitzber. Akad. Wiss. Wien, 116 : p. 1904, 
pl. 4, fig. 15 - Gondokoro, Sudan. 

Hyperolius concolor ballouri LAURENT, 1950, Explor. Parc Nal. Albert, 
Fasc. 64, p. 57, figs. 65-66. 

T a x 0 nom i c no tes. - The Garamba sample is identical to a series 
of 4 (CNHM 109262-5) from the Parc National Albert and identified by 
LAURENT (1950A). The species has been reported from Gangala na Bodio 
(LAURENT, 1946) on the southwestern edge of the Parc National de la Garamba 
and on its southcentral border at Faradje (NOBLE, 1924, as H. nasutus nec 
GÜNTHER) and on the Garamba River (NOBLE, ibid.). 

The distinctive features of the pattern are narrow, dark dorsolateral 
stripes and the absence of light dorsolateral stripes in adults. 

Des cri p t ive n 0 tes. - Adults 23-37 mm; habitus moderate to 
stocky for the genus; snout obtusely pointed, projecting; upper eyelid about 
haH of interorbital width; tympanum present, obscured by skin; fingers 
webbed at base, web reaching subarticular tubel'cles of outer fingers; fourth 
toe usually with two phalanges free of web, rarely more, fifth toe with one 
phalanx free; outer metatarsal tubercle present; ventral skin translucent, 
dorsal skin opaque; skin of temporal region scarcely, if at aIl, more granulaI' 
than elsewhere dorsally; dorsum feebly granulaI'. 

Color in life sandy brown or olive above, usually with a dark dorsolateral 
stripe beginning behind eye, occasionally indicated on canthus by black 
spots; dorsum sometimes with a few smaIl dark spots, never with red spots; 
venter usually white or pale yeIlow; anterior face of thigh, distal haH of 
posterior face of thigh, inner face of lower leg, feet, and hands orange-red; 
vocal pouch pale eream. In alcohol brownish above, white below; dorso
lateral dark stripe visible. 

Sec 0 n d a l' y se x cha l' a ete l' S. - The dorsal surfaces of head, 
trunk, and limbs are covered with minute asperities in males. Pink lineae 
masculinae are present at dorsal and ventral borders of the obliquus muscle; 
the ventral band is overlain by the p. abdominis of the M. pectoralis. 

The gular poueh is thick and does not occupy the entire intermandibular 
space. The slit-like vocal sac openings, beginning just behind the root of 
the tongue, l'un parallel to the mandible and are about orre-haH the length 
of the gape. The vocal sac begins its development before the other secondary 
sex characters and is followed by the gular pouch and lineae masculinae, 
and, finaIly, by the dorsal asperities (Table 60). The difference in snout-vent 
lengths of the frogs listed in the first and fourth columns is strong evidence 
of age difference between these two groups. The absence of vocal sacs in 
the smaller group is probably explained by age rather than by regression. 
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Table 600 - Monthly frequency with respect to development
 
of secondary sex characters of male Hyperolius concolor balfouri
 

from the Parc National de la Caramba. Snout·vent lengths in parenthese8.
 

Vocal sac Vocal sac presentabsent 
1 

Gular pouch absent Gular pouch present 
1 

Lineae masculinae absent Lineae masculinae present 
1 

Dorsal asperities Dorsal asperities absent present 

1 
1 

- - -January .. 5 (18,9-21,2)00' .0' 

-- 1 (28,9) 1 (24,4)February ... ... 
- -March ... ... ... 6 (18,9-23,0) -

- 25 (26,0-29,6)2 (20,9-22,5) 2 (22,1-24,3)April ... ... '0' 

- -- 25 (24,8-29,4)May. ... ... ... 
- -- 11 (26,4-29,4)June ... • 0. ... 
- -- 1 (24,3)July. ... ... ... 

-- - 2 (28,5-29,6)August ... ... 00' 

-- 1 (23,7) 2 (23,5-24,2)September ... ... 
- --November ... ... 5 (20,3-23,3) 

- --December ... ... 3 (21,7-23,1) 
1 1 

1 

22,1-24,3 23,7-28,9 23,5-29,6Range ... ... .. . 18,9-23,3 

23,2 26,3 26,29 ± 0,16Mean ... ... ... 21,15 ± 0,29 

Oviduets achieve the enlarged, convoluted, adult form in females of 
about 26-29 mm (column two of Table 61). The difference in snout-vent 
lengths of the females in the second and fourth columns of Table 61 probably 
results from a greater proportion of newly mature females in the second 
column. 

Adult females (i.e., those of last three columns ot Table 61) are distinetly 
larger than adult males (last three columns of Table 60). 

Eco log i cal no tes. - Though Hyperolius concolor baltouri occurs 
in a variety of situations in the Parc National de la Garamba (Table 62), it 
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Table 61. - Monthly frequency with respect to stage of development
 
of female Hyperolius concolor balfouri from the Parc National de la Garamba.
 

January .. ... ... 
February ... ... 
March ... ... • 0 • 

April ... ... .. . 
May. ... ...00' 

June ... ... ... 

July. ... ... .. . 
August ... ... ... 
September ... '" 

October .. ... ... 

November ... ... 
December ... ... 

Range ... ... ... 
Mean ... ... ... 

Oviduct 

immature 

5 (21,1-24,8)
 

1 (26,7)
 

3 (22,2-29,3)
 

1 (27,2)
 

-

-

3 (29,8-31,4) 

-

-

2 (23,6-28,4) 

3 (23,3-24,8) 

3 (21,7-24,7) 

21,1-il1,4 
1 

25,37 ± 0,68 

1 

Oviduct mature 

Ova Ova Ova 
immature intermediate mature 

1 

- - -

2 (31,2-36,1) 1 (37,7) 2 (34,3-37,4) 

- -9 (28,6-34,2) 

- 6 (31,6-36,2)12 (26,1-36,1) 

- 4 (29,6-35,7)3 (29,5-34,7) 

- 1 (34,0) 1 (33,8) 

1 (31,6) 4 (31,2-33,8)1 (30,4) 

- - 1 (33,2) 

- -1 (36,9) 

---

---

-- -

29,6-37,426,1-36,9 31,6-il7,7 

34,4 34,08 ± 0,3832,il8 ± 0,49 

clearly avoids shallow trickles of water (grassy seepages), in contrast to 
II. nasutus, and rarely enters gallery forests. One specimen was caug'ht 
while hopping across a large camp clearing in midday; several were caught 
in houses and one was found under the hood of an automobile. 

In the Parc National de la Garamba, baltouri is distinctly a savanna 
form. LAURENT (i950A) notes that it penetrates the rain forest belt but is 
more characteristics of the savanna; sorne of the localities LAURENT (i943A) 
cites are deep in the forest zone. Considering the association of baltouri 
with human habitation (see above), its occurrence in the forest zone may 
indicate that it, like Buto regularis, follows man as he destroys the forest. 

Males calI from the water's surface or while perching on grass or small 
shrubs at the water's edge and as high as 45 cm above the ground. Six 
were observed between iD and 45 cm above ground and 23 between the 
water's surface and iD cm above ground. 
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Table fiL - Habitat.frequency distribution of Hyperolius concolor balfouri 
in Parc National de la Garamba. 

TotalDry season Wet season 
1 

Aquatic : 

66Marsh .. ... ... ... ... ... ... .. . 642 

19Pond ... ... ... ... ... ... ... .. . 181 

-Grassy seepage .. ... ... ... ... ... 11 

29 53Stream side ... ... ... ... ... ... 24 

111 139Subtotal ... ... .. . 28 

Non-aquatic : 

10Grass savanna .. ... ... ... ... ... 82 

- 3 3Shrub savanna .. ... ... ... ... .. . 
6 11Tree savanna ... ... ... ... ... ... 5 

-- -Gallery forest ... ... ... ... ... ... 
17 24Subtotal ... ... ... 7 

ln 1959 males were first seen calling on April 15. Virtually aIl adult 
males colleded April through September have completely developed 
secondal'y sex charaders (Table 60). The proportion of adult females with 
ripe ova appears somewhat higher in the period May-July than in April 
(Table 61), but the numbers available are too smaIl for reliance. A female 
caught April 15 and kept with two males in a plastic bag deposited ova 
having a darkly pigmented hemisphere. 

Ra n g e. - The Sudan, Ubangi-Shari, Kasai, and northeastern Congo. 

Garamba localities and specimens: Cellule Biologique 1 (80); Cellule 
Biologique II (29); Akam (1); Beredwà (22); Buluku (7); Inimvua (1); Iso 
River (1); Km 17 S. of Bagbele (iO); Mabanga (1); Makpe (5); Morubia (1); 
Nagero (9); Ndelele (3); Pp. Km 10 (1); Pp Km 55 (3). 
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Hyperolius viridiflavus pachydermus (WERNER).
 
(Fig. 49.)
 

Rappia pachyderJrUl WERNER, 1908, Sitzber. Akad. Wiss. Wien, 116:
 
p. 1903 -- Gondokoro, Sudan. 

Hyperolius viridiflavus pachyderrnus LAURENT, 1951, Ann. Soc. Roy. Zool. 
Belg., 82 : p. 392. 

Rappia	 burgeoni WITTE, 1921, Rev. Zool. Afr., 9 : p. 19, pl. 5, fig. 2 
Medj e, Congo. 

T a x 0 nom i c no tes. - Juveniles (e.g., IPN 1932A) identical to the 
types of Pachyderrnus and burgeoni in color patterns are included in the 
Garamba collections. Sorne of the juveniles have the mid-dorsal dark stripe 
figured by DE WITTE (1921) and others lack it, as in the type of pachyderrnus 
(WERNER, 1908). A few males retain the latter type of juvenile pattern, a 
characteristic noted by LAURENT (1946). Despite the extensive variation in 
pigmentation (see below), the Garamba specimens aIl have thick skin 
(mentioned by "VERNER, op. cit.); small, but conspicuous, scattered, dorsal 
tubercles; outer fingers webbed to the subarticular tubercles; no outer meta
tarsal tubercle; and usually red spots on the back and on the venter when 
alive. The thigh, referred to as colorless by WERNER, is purplish red in life. 

The ventral skin is almost opaque, presumably because of a layer of 
guanophores, and as a result the deep red lineae masculinae are not visible 
through the skin as they ~re in males of other Garamba species (e.g., 
balfouri, schoutedeni, etc.). 

The green dorsal coloration, noted by LAURENT (op. ciL) as a characteristic 
of adults of this form, was not observed in any of the numerous specimens 
1 saw in the field. 

Des cri p t ive no tes. - Adults 22-31 mm; habitus stocky; snout 
obtusely pointed to truncate, projecting in profile; upper eyelid about two
thirds of interorbital width; tympanum present, obscured by skin; inner 
fingers webbed at base, web between two outer fingers reaching subarticular 
tubercles (i.e., about half webbed); fourth toe with two phalanges free of 
web; fifth toe with one phalanx free; usually no outer metatarsal tubercle; 
skin usually opaque; skin of temporal region not conspicuously granulate; 
small but distinct tubercles scattered over back, aIl ages and sexes have a 
transverse gular fold, which in adult males is incorporated into the gular 
pouch. 

Color in life brownish gray or dark brown above with red dots on the 
dorsal tubercles; a broad blackish band on side from eye to groin, present 
or absent; ventral surfaces white or lemon yellow, usually with red dots; 
gular pouch of males often with black dusting; hidden surfaces of legs, 
hands, and feet purplish red. 
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Table 630 - Monthly frequency of male Hyperolius viridiflavus pachydermus 
with respect to development of secondary sex characters. 

Snout-vent lengths in parentheses. 

Vocal sac Vocal sac presentabsent 

Gular pouchGular pouch absent Gular pouch complete incomplete 
1 1 

January .. 00' ... 
March ... ... ... 
April ... ... .. . 
May. ... .. . ... 

June. ... ... '0' 

July. ... ... .. . 
August ... ... '0' 

September ... ... 
October .. .. , .., 
November ... ... 

December ... .. , 

Total number . ... 
Range ... ... .. . 
Mean ... ... ... 

4 (16,5-17,6) 

-

1 (19,2) 

-

-

-

-

-

-

-

5 (15,7-.20,4) 1 

10 
1 

15,7-20,4 

18,01 

Lineae masculinae absent 

-

-

-

3 (20,0-22,6) 

-

2 (19,5-23,1) 

-

-

-

1 (21,6) 

6
 

19,5-23,1
 

21,53 ± 0,60
 

1 -

1 (23,2)
 

3 (20,0-23,9)
 

3 (21,7-25,2)
 

1 (23,9)
 

1 (26,4)
 

-

-

-

-

1 (21,8)
 

10
 

20,0-26,4
 

23,11 ± 0,64
 

Lineae 
masculinae 

present 

- 1 (24,0) 

- 22 (23,7-27,5) 

- 25 (23,6-27,5) 

- 25 (22,2-28,8) 

25 (22,9-29,2)-

25 (24,8-29,2)-

24 (23,1-29,6)1 (23,6) 

- 19 (22,3-29,9) 

11 (20,8-25,9)1 (23,3) 

- 25 (22,3-28,0) 

il (23,0-25,0)1 (23,3) 

2053 

20,8-29,923,3-23,6 

23,40 25,92 ± 0,33 

1 1 

In alcohol color faded but red dots on dorsum and venler usually visible; 
hidden surfaces of legs pale pinkish brbwn; often a dark network enclosing 
large pale brown spots on back; juveniles often with a broad, dark, mid
dorsal band. 

In both adults and juveniles the dorsal pigmentation covers the exposed 
surfaces of the legs and extends on the fourth and fifth toes. The three inner 
toes are completely free of melanophores. 

Sec 0 n d a r y s e x cha r a c ter s . - Deep red lineae masculinae are 
present along dorsal and ventral edges of the M. obliquus externus. Anter
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Table 64. - Monthly frequency of female Hyperolius viridiflavus pachydermus 
with respect to developmental stages. Snout·vent lengthl> in parentheses. 

January .. "0 '0' 

February ...'0' 

March ... ... .. . 
April .. , ... ... 

May. ... ... 00' 

June ... ...0" 

July. ... ... ... 
August ... ... ... 

September 0.. '0' 

October .. '00 '0' 

November ...• 00 

December '"'0' 

Total number . "0 

Range ... ... ... 
Mean ... .. , '0' 

Oviduct 

immature 

1 (18,1) 

1 (22,3) 

6 (19,2-24,7) 

7 (16,2-25,6) 

4 (19,9-25,4) 

1 (23,2) 

4 (20,6-22,5) 

1 (17,5) 

-

2 (19,6-21,8) 

1 (18,5) 

8 (16,0-21,5) 

36 

16,0-25,6 

20,72 ± 0,43 

Ova 
immature 

3 (26,1-27,1) 

-

-

4 (26,5-30,8) 

8 (25,1-28,4) 

1 (23,0)
 

1 (26,1)
 

2 (27,6-29,0)
 

2 (24,2-29,0)
 

-

1 (25,6) 

-

22 

1 23,0-30,8 

26,69 ± 0,36 

Oviduct mature 

Ova 
intermediate 

1 1 

1 (27,2)
 

-


2 (27,4-28,6)
 

1 (24,2) 

6 (22,8-29,3) 

3 (25,3-28,9) 

3 (26,2-26,8) 

2 (25,8-26,9) 

1 (28,2) 

-

-

-

19
 

22,8-29,3
 

26,50 ± 0,38
 

Ova 
mature 

-

-

2 (26,2-29,8) 

14 (25,3-28,8) 

12 (22,0-31,2) 

2 (27,0-28,4) 

7 (27,4-29,6) 

4 (28,2-31,4) 

3 (27,9-29,4) 

2 (27,3-29,9) 

1 (25,9) 

1 (24,0) 

48
 

22,0-31,4
 

27,77 ± 0,24
 

iorly the ventral lineae is overlain by fibers of the pars abdominis of 
M. pectoralis	 as in H. concolor balfouri. 

The gular pouch is broad, filling the space between the mandibles. The 
transverse, posterior fold is very deep, and the refleeted inner margin reaches 
forward to the level of the center of the pupil. In none of the other Garamba 
Hyperolius does the reflected posteriol' margin of the pouch extend forward 
beyond the level of the posterior margin of the eye. 

The slit-like vocal sac openings parallel the mandibles and begin just 
behind the attachment of the tongue. As Table 63 shows, the vocal sacs 
develop first, then the gular pouch, and finally, the lineae masculinae. The 
mean snout-vent length of males in the last column of Table 63 is signifi



Table 65. - 8ize·frequency distribution with res,pect to development of metamorphosing Hyperolius viridiflavus pachydermus 
from the Parc National de la Garamba. 

Extent of gape 

Between nostril and 
eye 000 000 000 

To front border of 
eye 000 000 000 

To below pupil 000 

To rear border of 
eye 000 000 000 

Numberooo 000 0'0 

Snout-vent range 000 

Mean 000 000 000 

10,1 and + 

2 (12, 7-13,0) 

1 

1 

5,1-10,0 

1 (13,2) 

Tail length (mm) 

1 1 

2,1-5,0 

1 

-

0,5-2,0 

-

1 

Absent 

-

Num
ber 

1 

3 

Snout-vent 

1 MeanRange 
1 

12,7-13,2 12,96 

1 (12,S) 

1 (15,2) 

-

2 (13,6-16,2.) 

1 (12,2) 

11 (11, 9-15,3) 

-

1 (13,0) 

-

-

2 

15 

12,2-12,S 

11,9-16,2 

12,50 

13,69 

-

4 

12,7-15,2 

13,56 

1 

-

3 

13,2-16,2 

14,33 

1 

3 (13,3-14,3) 

15 

11,9-15,3 

13,30 

3 (11,6-14,4) 

4 

11,6-H,I, 

12,77 

1 

9 (11,9-15,6) 

9 

11,9-15,6 

14,45 

15 

-

-

-

1 

11,6-15,6 

-

-

-

13,96 

-

-

-

1 1 1 
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cantly lal'gel' (t>3,0; P<0,01) than the means of the other columns suggesting 
that the difference in condition of the secondary sex characters between 
the last column and the others is a product of ontogenetic change rather 
than the result of seasonal regression of these structures. 

The oviduct assumes the enlarged, convoluted shape of maturity when 
females are about 23-25 mm long (Table 64). The proportion of newly 
matured females is probably larger in the second and third columns than 
in the fourth as the mean snout-vent length of females in the last column 
is significantly larger (t>2,5; P<0,02) than those of the other columns. 
Letting the frogs of the last columns of Tables 63 and 64 represent fully 
mature individuals, females are slightly but statistically significantly larger 
than males (t=4,5; P<0,001). 

LaI' v a e and de v el 0 pme nt. - Numerous series agreeing with 
the description of larval viridiflavus (LAMOTTE and PERRET, 1963) were 
collected at various places in the park. These tadpoles have one row of 
teeth on the upper lip and three rows on the lower. The outermostlower 
row is very short; all rows of teeth are continuous except for the inner-most 
lower row in sorne individuals. The beaks have a narrow black margin. 
Both body and tail are spotted. 

Characters of the oral disk are shared by other species of Hyperolius (for 
examples, see LAMOTTE and PERRET, 1963). Identification of these tadpoles as 
viridiflavus is based mainly on coloration and size. Tadpoles of two 
smaller species of Hyperolius, H. nasutus and H. schoutedeni, are smaller 
having head plus body lengths of less than 12 mm as compared to 11,5-16 mm 
in viridiflavus (Table 65). According to SCHI0TZ (1963), tadpoles of 
H. concolor have a dark stripe on the tail, a character absent in the present 
series. 

Metamorphosis begins when the frogs are about 11-15 mm long (Table 65). 
Correlation between the degree of tail resorption and growth of the mouth 
is close though correlation of either charader with snout-vent length is not. 
Males become sexually mature at about 22 mm (Table 63), females at about 
24 mm (Table 64). 

Eco log i cal no tes. Hyperolius viridiflavus pachydermus 
occupies many types of habitats (Table 66) but is most often found on 
vegetation in marshes (Fig. 14) and along small, slowly-moving streams 
(Fig. 10). The proportion found away from the vicinity of water did not 
change from wet season to dry season. Calling males perch on grass or 
shrubs emerging from water or at the water's edge 30 to 150 cm above the 
surface. Most larval series were collected in marshes (6 lots) or marshy 
borders of small streams (6). Two lots were obtained in small permanent 
ponds. 
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Table 66. - Habitat-frequency dis,tribution of Hyperolius viridiflavus pachydermus 
in the Parc National de la Garamba. 

Dry season Wet season Total 
1 1 

1 

Aquatic (1) : 

Marsh .. ... ... ... ... ... ... ... 113 148 

Pond ... ... ... ... ... ... ... .. . 
35 

36 59 

Grassy seepage .. ... .. , .. . ... 

23 

5 45 50 

Stream side ... ... ... ... .. . ... 42 

'" 

174 216 

Subtotal ... ... ... 368105 473 

Non-aquatic : 

Grass savanna .. ... ... ... ... .. . 19 82 

Shrub savanna .. ... .., ... ... .. . 
63 

1 19 20 

Tree savanna ... ... ... ... ... .. . 3 8 

Gallery forest ... ... ... .. . 2 

5 

- 2 

Subtotal ... ... .. . 
'" '" 

85 11227 

(1) Kone were recorded as actually having been found in water. Rather they 
were found on emergent or riparian vegetation. 

The proportion of adult females containing mature or nearly mature 
ova remains high from April through September (Table 64), suggesting a 
breeding season roughly coincident with the wet season (April through 
October). Choruses of males were heard in March, April, and May, 1959. 
Larvae were collected in aIl months except January, April, and June. 

If breeding starts in Mareh just before the heavy rains begin and 
continues weIl into the wet season, one should expeet many metamorphosing 
and juvenile individuals in the monthly samples at least in June and sub
sequent months. However, this expectation is not satisfied (Table 67). 
Perhaps collecting bias, introduced because the small size of juveniles 
makes them difficult to find, is responsible for the low proportions of 
juveniles in April-November. This explanation does not seem reasonable 
as both the absolute and relative numbers of juveniles in January and 
December are higher than in any of the rainy months. On the other hand, 
sixty peI' cent (14) of the larval series were obtained July-September, which 
is to be expected if breeding starts in April or May. 
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Table 670 - Monthly age.frequency distribution 
of Hyperolius viridiflavus pachydermus in the Parc National de la Garamba. 

Month Metamorphants (1) Juveniles (2) Adults Total 

1 

January .. 000 000 0,38 0,34 0,28 32 

February o •• ... 0,92 0,08 - 11 

March ... ... ... 0,03 0,18 0,79 39 

April ... ... ... 0,03 0,08 0,89 112 

May. ... ... ... - 0,03 0,97 122 

June ... ... ... 0,02 0,02 0,96 42 

July. ... '0' ... 0,12 0,05 0,83 102 

August ... ... ... - 0,03 0,97 40 

September ... ... 0,07 - 0,93 28 

October .. ... ... - 0,06 0,94 31 

November ... ... - 0,03 0,97 31 

December ... ... 0,04 0,65 0,31 23 

(1) Forelimbs erupted, at least a vestige of tail remaining. 

(2) Individuals without vestige of tails; males without vocal sacs, females without 
mature oviducts. 

Ra n g e. - The distribution of H. viridiflavus pachydermus as given 
by LAURENT (1961) is southeastern Sudan, northern Congo, northern Uganda, 
and western Kenya. 

Garamba localities and specimens: Cellule Biologique 1 (108); Cellule 
Biologique II (337); Bamangwa (1); Beredwa (13); Gangala na Bodio (1); 
Iso River (1); Km 17 S. of Bagbele (5); Mabanga (1); Makpe (2); Mobaba (24); 
Moko River (13); Morubia (6); Nabakoyo (13); 3 km west of Nagero (18); 
Napukumwali (12); Ndelele (40); Pp Km 10 (1); Pp Km 55 (1); Tori (1); 
utukuru (15). 
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Hyperolius cinnamomeoventris cinnamomeoventris BOCAGE. 
(Fig. 50.) 

Hyperolius cinnamomeoventris BOCAGE, 1866 Jour. Acad. Sci. Lisbonne, 1 : 
pp. 55, 75 - Duque de Bragança, Angola. 

Hyperolius cinnamomeoventris cinnamomeoventris LAURENT, 1943 Ann. Mus. 
Congo Belge, Zool., 4 : p. 78. 

T a x 0 nom i c n 0 tes. - The coloration of the Garamba sample 
agrees with that of the typical form (LAURENT, 1943A), but differs from 
those of c. olivaceus BUCHHOLZ and PETERS (LAURENT, 1943A) and c. wittei 
LAURENT (1967). 

Des cri p t ive no tes. - Adult males less than 25 mm, females 
19-27 mm; habitus moderately slender; snout obtusely pointed, projecting 
slightly in profile; upper eyelid about two-thirds of interorbital width; 
tympanum present, obscured by skin; fingers without webbing; fourth toe 
with two phalanges free of web, fifth toe with one phalanx free; outer 
metatarsal tubercle feebly developed or not visible; skin translucent; skin 
of temporal region smooth dorsally, granulate ventraIly; skin of back smooth 
or with low rounded tubercles; females and juveniles without transverse 
gular fold. 

Color in life of males green, yeIlow-green, olive, or reddish brown above; 
il golden dorsolateral stripe from nostrils to groin, obscured on snout of 
sorne individuals; dorsolateral stripe bordered with narrow dark brown 
streak; no ventrolateral stripe; venter whitish; gular pouch usually lemon 
yeIlow; anterior face of thigh orange-red, rear of thigh with orange-red 
spot; no red on hands or feet. 

Females bright green above and lateraIly; no dorsolateral stripe; a black 
line on snout below canthus; a wavy black ventrolateral stripe beginning at 
rictus and extending to groin; venter whitish; red on thigh as in male; no 
red on hands or feet. 

Juveniles colored as males except for throats, which are white. 
In alcohol both sexes brown or gray above; males often with obscure 

dark spots dorsally; dorsolateral stripes of males and juveniles remain 
visible; ventrolateral stripes of females visible; dorsal surfaces of aIl toes 
with a dusting of chromatophores. 

Sec 0 n d a l' y S e x cha l' a c ter s. - Pink lineae masculinae are 
present along dorsal and ventral borders of the M. obliquus externus. 
Anteriorly the line is overlaid by fibers of the M. pectoralis as in Hyperolius 
concolor and H. viridiflavus. 

The thickened portion of the male's gular pouch is narrower than the 
space between the mandibles. The transverse posterior fold of the pouch 
is relatively shallow. The vocal sac openings are slit-like as in other species 
of Hyperolius. 
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Photo: R. F. INGER. 

FIG. 50. - Sex dimorphism in Hyperolius c. cinnanwmeoventris. 
Top: Male; Bottom: Female. 
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Table 68. - Monthly trequency with respect to snout·vent lengths (mm.)
 
of adult Hyperolius cinnamomeoventris trom the Pare National de la Garamba.
 

January 

March. 

April .. 

May ... 

June ... 

•Tuly ... 

August 

September 

October 

November .. 

December .. 

... ... ... 

... ... ... 

... ... ... 

... ... ... 

... ... ... 

.. , ... ... 

... ... ... 

. ... ... 

... ... ... 
... ... 
... ... 

Total ... 

Within months . ... 
Between months ... 

Males (1) Females (2) 
1 

Snout-vent Snout-vent 

Number Number 

Range Mean Mean 
1 1 

-24 15,7-19,4 17,53 ± 0,20 
1 

25 1415,4-20,5 22,90 ± 0,3217,38 ± 0,23 

25 16,0-19,1 2 21,6017,73±0,18 

25 15,5-19,3 15 22,94 ±0,2717,27 ± 0,18 

25 16,5-21,5 619,23 ± 0,23 22,33 ± O,H 

25 1319,5-22,3 20,65 ± 0,13 25,20 ± 0,23 

25 24,38 ± 0,6018,0-22,2 19,17 ± 0,21 7 

25 11 23,71 ± 0,4816,9-21,9 18,78 ±0,22 

11 23,03317,2-23,0 18,90 ± 0,48 

25 23,2016,9-20,5 18,59 ± 0,23 1 

3 22,277 17,4-20,2 18,94 ± 0,39 

242 15,4-23,0 23,47 ± 0,1918,52 ± 0,09 75 

i 
Analysis of variance <J<J Analysis of variance n 

1 

Sumof Mean ofSumof Mean of NumberNumber squares squaressquares squares 
1 

1,771,08 115,27 65250,27 231 
1 

8,1925,12 73,79 9251,18 10 

F=4,62 P<O,OO1F=23,26 P<O,OO1 

(l) AIl have vocal sacs, completcly developcd gular pouches, and lineae masculinae. 

(2) AIl have enlarged ova. 
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The vocal sac openings develop before the gular pouch and lineae mascu
linaeo Four males having vocal sacs and gular pouches lack lineae 
masculinae. 

Besides the dimorphism in coloration (see description above), the sexes 
differ in size (Table 68)0 Although the ranges of snout-vent lengths overlap, 
the mean of adult females is significantly larger than that of adult maleso 

De v e l 0 pme n t Metamorphosis is complete when the frogs are0 

about 12 mm snout to vento At that time both sexes have light dorsolateral 
stripes. In females these str'ipes disappear as the oviducts acquire the 
convoluted, swollen condition associated with maturity; maturation of the 
oviduct occurs when females reach the size range 18-20 mm (Table 69)0 

Disappearance of the stripes begins posteriorlyo Simultaneously or slightly 

Table 69, - Monthly frequency of female Hyperolius elnnamomeoventris 
with res,pect to 

January .. 

March 

April 

May. 

June 

July. 

August 

October 

Novem

December 

Range 

Mean 

ber 

0'0 00. 

000 000 ... 

000 00' 00. 

... 000 000 

.00 000 000 

0.0 000 000 

0.0 000o.' 

September 0" 000 

.. 000 000 

0.0 "0 

00' 000 

Total number . ... 
... 00' 00 • 

... 00. "0 

developmental stages. Snout-vent lengths in parentheses. 

Oviduct 

immature 

1 (16,6) 

-

10 (14,9-19,6) 

-

-

-

-

-

1 (19,4) 

2 (16,8-18,7) 

3 (15,2-18,8) 

17
 

14,9-19,6
 

17,43 ± 0,38
 

Ova 
immature 

5 (19,7-23,0) 

9 (19,0-23,7) 

20 (18,3-21,4) 

4 (20,5-23,8) 

14 (20,1-24,5) 

7 (21,5-26,1) 

11 (22,2-25,4) 

4 (20,1-25,2) 

2 (22,7-25,8) 

3 (20,9-24,5) 

-

79
 

18,3-26,1
 

21,79 ± 0,21
 

Oviduct mature 

Ova 
intermediate 

1 

1 (24,7) 

2 (21,5-22,4) 

3 (19,6-22,0) 

6 (20,6-24,2) 

5 (21,5-24,9) 

5 (23,8-26,4) 

7 (21,7-24,9) 

3 (20,1-24,6) 

2 (23,4-25,1) 

2 (22,1-25,1) 

1 (23,4) 

37 

1 19,6-26,4 

23,12 ± 0,28 

Ova 
mature 

-

14 (21,2-24,6) 

2 (20,0-23,2) 

15 (21,8-24,9) 

6 (21,0-23,8) 

13 (23,7-26.6) 

7 (22,9-26,8) 

11 (21,6-24,9) 

3 (19,3-2.5,3) 

1 (23,2) 

3 (21,8-22,6) 
1 

75
 

19,3-27,3
 

23,47 ± 0,19
 

1 
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earlier the dark ventrolateral stripe develops. The color changes usually 
occur when the females are between 16 and 20 mm, though the trans
formation of pattern was still going on in a few larger ones (Table 70). The 
remaining 191 mature females examined (Table 69) had the modified color
ation described above (p. 155). 

Males become mature, that is, have completely developed secondary sex 
characters when about 15,5 mm long (Table 68). 

Table 70. - Transformation of color pattern in maturing females
 
of Hyperolius cinnamomeov,entris from the Parc National de la Caramba.
 

Suout-vent 

14,9 

15,2 

15,4 

16,4 

16,5 

16,6 

16,8 

16,8 

17,0 

17,5 

17,8 

18,7 

18,8 

19,4 

19,5 

19,6 

16,8 

18,3 

19,4 

22.. 5 

22,6 

Oviduct 
1 

Immature
 

Immature
 

Immature
 

Immature
 

Immature
 

Immature
 

Immature
 

Immature
 

Immature
 

Immature
 

Immature
 

Immature
 

Immature
 

Immature
 

Immature
 

Immature
 

Mature
 

Mature
 

Mature
 

Mature
 

Mature
 

1 

Dorsolateral stripe 
1 

Complete
 

Complete
 

Complete
 

Complete
 

Complete
 

Complete
 

Complete
 

Complete
 

Complete
 

Complete
 

Complete
 

Complete
 

Complete
 

Complete
 

Complete
 

Complete
 

Anteriorly
 

Anteriorly
 

Faint
 

Anteriorly
 

Anteriorly
 

Ventrolateral stripe 

Absent
 

Absent
 

Absent
 

Absent
 

Absent
 

Absent
 

Absent
 

Absent
 

Faint
 

Faint
 

Faint
 

Absent
 

Faint
 

Absent
 

Absent
 

Absent
 

Complete
 

Complete
 

Complete
 

Complete
 

Complete
 

il 
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Snout-vent lengths of both sexes vary slightly but significantly from 
month to month. As within each sex the monthly means prescribe a more 
or less regular progression with coinciding peaks, the data suggest an age 
progression in the adult population based on a one-year life span. This 
explanation of the pattern requires that reproduction be limited to a 
relatively narrow interval, a condition not fulfilled by the distribution of 
gravid females (Table 68). 

Eco log i cal n ote s. - This species, though found in a variety of 
situations (Table 71), is clearly most abundant in marshes and along small 
streams. As 6,322 of the 9,152 listed from « stream side » were caught in 
the marshy ground that borders many small savanna streams (e.g., Fig. 10) 
in the Garamba park, it would be fair ta say that cinnamomeoventris charac
teristically occurs in marshy terrain. Less than 6 pel' cent of the total 
collection were caught at any distance from water. 

Table 71. - Habitat-frequency distribution of Hyperolius cinnamomeoventris 
in the Parc National de la Garamba. 

Dry season Wet season Total 
1 

Aquatic :
 

Marsh .. ... ... ... ... ... ... .. .
 193 1.309 1.502 

Pond ... ... ... ... .. , ... '" .. . 216 63 279 

Grassy seepage .. ... ... ... ... ... 402 900 1.302 

Stream side ... ... ... ... ... .. . 740 8.412 9.152 

Subtotal ... ... .. . 1.551 10.684 12.235 

Non-aquatic :
 

Grass savanna .. ... .. . ... ... ...
 6016 607 

Shrub savanna .. ... ... ... .. . ... - 7
 

Gallery forest ... ... ... ... ... .. ,
 28 10 

Subtotal ... .,. ... 14 610 624 

Usually cinnamomeoventris was seen low (within 45 cm ot the surface) 
on grass or other vegetation emerging from water or at the edge of smaIl 
bodies of water. 

The proportion of adult females containing enlarged ova fluetuates almost 
regularly from month (Table 69). None were found in January or February, 
which are dry months; after that the monthly sequence of percentages with 

7 
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enlarged ova is 56, 8, 60, 24, 52, 28, 61, 43, 17, 75. This aiternation between 
high and low percentages suggests bimonthly pulses of breeding activity 
beginning in March (or at the end of March) and almost every other month 
thereafter. 

Males having fully developed secondary sex characters were found in 
every month except February. However, as these sex characetrs - vocal 
sacs, gular pouches, lineae masculinae - are not known to undergo cyclic 
regression, they are not indicators of testicular activity, or of breeding 
activity. 

R a n g e. - The nominate form is now known from northern Angola 
(BOCAGE, 1866) and throughout the Congo except for Katanga Province 
(LAURENT, 1943A, i950A). 

Garamba localities and specimens: Cellule Biologique 1 (72); Cellule 
Biologique II (12,018); Beredwa (35); Biadimbi (H); Buluku (28); tributary 
of Dungu River (3): Duru (2); Inimvua (14); Iso River (23); Kalikimvua (19); 
Makpe (94); Mobaba (HO); Moko (1); Morubia (22); Mount Moyo (5); 
Nabakoyo (21); 3 km west of Nagero (18); Naluguambala (3); Namologbia (1); 
Napokomweli (2); Ndelele (53); Pali (23); PFS Km 21 (7); Pidigala (1); 
Pp Km 10 (3); Pp Km 55 (61); Pp Km 56 (1); utukuru (192). 

Hyperolius schoutedeni LAURENT. 

Hyperolius schoutedeni LAURENT, 1943, Ann. Mus. Congo Belge, Zool., 
Sel'. 1, 4 : p. 86, fig. 10 - Kunungu, Congo. 

T a x 0 nom i c n 0 tes. Though originally described from a 
specimen taken along the middle Congo, the species has since been taken in 
the Vele district of Province Orientale (LAURENT, 1946). Specimens (CNHM 
iü9287-90) of the latter collection are at hand to confirm the identification 
of the Garamba sample. 

Two species of Hyperolius from the Garamba have dorsolateral light 
stI'ipes as adults. Only one, schoutedeni of, the two retains the stripes in 
adults of both sexes. Females of the other (cinnamomeoventris) lose the 
dorsolateral light stripe and acquire a ventrolateral dark one when they 
reach 20 mm. Adult females of schoutedeni often exceed 25 mm and are 
usually larger than females of cinnamomeovenlris; males of the two species 
show analogous size differences. 

The pattern on the dorsal surface of the tibia of schoutedeni (males and 
females) consists of two dark longitudinal lines that may be interrupted; 
frequently the space between these lines is also dark, forming a broad stripe. 
ln cinnamomeoventris this surface may bear small black spots or not; in a 
small proportion of individuals the spots are arranged in rows but they 
never form stripes. Both species have red pigment (in life) on the anterior 
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Table 72. - Monthly frequency of male	 Hyperolius schoutedeni with respect to development of secondary sex characters" 
Snout-vent lengths (mm.) in parentheses. 

Vocal sac absent 1 Vocal sac present 

Gular pouch absent Gular pouch intermediate Gular pouch complete 

Lineae masculinae absent Lineae masculinae present 

Dorsal asperities absent Dorsal asperities 
present 

January 1 (17,0) - - 1 (19,9) -.oo oo. 

February 1 (16,4) - - -oo • • oo 

March ... 5 (16,0-17,7) 3 (19,0-21,0) 2 (20,9-22,1) 6 (18,8-22,0)... oo. -

April oo. oo • ... 9 (16,9-19,4) 20 (16,9-21,1) 1 (20,3) 6 (18,5-20,4) 4 (18,7-21,6) 

May 1 (16,0) 2 (15,0-17,6) 8 (16,2-20,0) 2 (18,8) 5 (19,5-22,4) 20 (18,4-23,4)... • oo .oo 

June - - - 4 (18,6-21,4) 21 (18,2-22,0)oo • ... ... 
July ... oo • ... - 5 (19,1-21,9) 20 (17,9-21,5) 

August .. ... ... -	 1 (21,8) 9 (18,0-23,8) 

September oo. oo. - 1 (19,8) 24 (18,9-21,6) 

October. oo. oo. - 6 (18,9-21,9) 13 (18,6-21,6) 

November oo. ... - - - 1 (20,0) 2 (20,3-20,6) 

December ... oo • 2 (16,4-16,7) -

Range ... 16,0-19,4 15,0-17,6oo • 
... 1 

16,2-21,1 18,8-21,0 18,5-22,4 17,9-23,8 

Total number 
• oo 1 

19 2 28 7 31 120 

Mean ... oo. 17,19±0,23 16,3 18,78 ± 0,23 19,70 ±0,33 20,32 ± 0,20 20,27 ± 0,11 

..... 
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face of the thigh; the same pigment often forms a large round spot on the 
dorsal surface of the foot only in schoutedeni. 

Des cri p t ive n 0 tes. - Adult males less than 25 mm, females 
21-28 mm; habitus slender to moderate; snout pointed, projecting; upper 
eyelid about half the width of interorbital space; tympanum present, hidden 
beneath skin; fingers with very narrow webbing at bases; fourth toe with 
2 1/4 - 2.1/3 phalanges free of broad web, fifth with 1 free; outer metatarsal 
tubercle present or absent; dorsal skin opaque, ventral skin weakly trans
lucent; skin of temporal region weakly granulaI'; dorsal skin smooth except 
for paravertebral rows of weak tubercles; ventral skin coarsely granulaI'. 

Color in alcohol grayish brown or purplish brown above with a broad, 
dark-edged, light dorsolateral stripe from snout to groin; often a pale verte
bral stripe bordered by a row of black spots covering row of low tubercles; 
tibia with a pair of dark longitudinal lines or a broad, dark, longitudinal 
stripe; ventral surfaces of body and limbs whitish, usually densely punetate 
with dark pigment, posterior face of thigh and dorsal surfaces of all toes 
densely spotted with black; anterior face of thigh pink, many individuals 
with a circulaI' spot of pink on posterior face of thigh and on dorsal surface 
of metatarsal. 

Sec 0 n da l' y S e x c'h a l' a c ter s . - Males have pink lineae mascu
linae at dorsal and ventral borders of the oblique muscle. The dorsal 
surfaces of head and trunk are covered with minute, white asperities in 
males. 

The gular pouch is thick and occupies the entire intermandibula11 space. 
The slit-like vocal sacs are about half the length of the gape. As in other 
species of Hyperolius, the vocal sacs develop before the other secondary 
sex charaeters, to be followed by the gular pouch, lineae masculinae, and 
the dorsal asperities (Table 72). 

Oviduets acquire the enlarged, convoluted adult form in females around 
19,5 mm (second column of Table 73). 

Adult females (last three columns of Table 73) are distinctly larger than 
adult males (last two columns of Table 72). 

LaI' v a e and d ev e l 0 pme nt. A complete developmental 
series of tadpoles from early limb bud stages to metamorphosis is assignable 
to H. schoutedeni. All individuals have numerous, thin, dark stripes on the 
side of the body. In addition a larva with the fore limbs about to erupt 
has the dorsolateral and vertebrallight stripes typical of adults of this species 
(see above). 

Head and body oval; eyes dorsolateral, not visible from below; diameter 
of eye subequal to eye-nostril distance; oral disk ventral, subterminal; beaks 
narrowly edged with black, finely serrated; upper beak a smooth, broad 
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Table 730 - Monthy frequency of female Hyperolius schoutedeni
 
in variou9 stages of development. Snout·vent lengths in parenthes'es.
 

January .. 000 000 

February 00' 00' 

March ... "0 0" 

April 0" 0" .. 0 

May. ... ... .. . 
June .. 0 .. 0 .. 0 

July. . 00 ... ... 
August .. 0 ... ... 

September ... ... 

October .. ... .. 0 

December ... ... 

Total number . ... 
Range 0" ... .. 0 

Mean .. 0 ... 0" 

Oviduct 

immature 

1 

2 (16,7-18,7) 

2 (16,4-18,9) 

5 (17,8-20,2) 

12 (17,4-21,5) 

5 (14,3-17,8) 

-

-

-

-

1 (18,9)
 

6 (16,8-17,9)
 

33
 

14,3-21,5
 

18,33 ± 0,28
 

Ova 
immature 

-

-

1 (21,7)
 

16 (19,5-25,8)
 

4 (21,4-25,7)
 

11 (22,2-25,9) 

7 (21,2-23,6) 

8 (24,0-27,9) 

3 (24,2-25,9) 

-

-

50
 

19,5-27,9
 

23,61 ± 0,28
 

Oviduct mature 

Ova Ova 
intermediate mature 

- -

- -

- 1 (24,7) 

7 (20,7-23,6) 6 (20,7-26,1) 

4 (22,4-24,6) 17 (20,8-26,2) 

1 (23,4) 5 (21,4-26,8) 

9 (20,8-26,7) 14 (21,2-28,3) 

4 (21,4-25,1) 13 (21,5-27,1) 

- 2 (24,3-24,6) 

--

--

25 58 

20,7-26,7 20,8-28,3 

23,48 ± 0,33 23,64 ± 0,22 

arc; lower beak V-shaped; labial teeth 1/111, the outermost lower row much 
shorter than the others; papillae in a continuous, staggered row along m:lrgin 
of lower lip; spiracle sinistral, slightly closer to eye than to root of hind 
limbo 

Tail lanceolate, deepest near center, tapering gradually; dorsal fin 
beginning at end of body, deeper than ventral fin. 

Head and body brown, spotted dorsally until about Stage XVII when 
adult pattern appears; sides of body and, in sorne individuals, base of caudal 
muscle with numerous thin dark stripes; usually underside of head, 
posterior haH of caudal muscle, and fins with dark spots. 

Head plus body lengths 8,9-9,5 mm in four larvae in stages VII to XX. 
The ten young frogs still having vestiges of the tail measured 

10,4-12,2 mm. The mouth in each case was adult in form. 
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Males develop vocal sacs at about 16,5 mm and the gular pouch when 
between 18 and 20 mm (Table 72). Females become mature when about 
20 mm (Table 73). 

Eco log i cal no tes. - Hyperolius schoutedeni is largely confined 
confined to marshes, ponds, springs, and marshy vegetation along small 
streams. Less than 10 % of the total collection of schoutedeni was caught 
away from the immediate vicinity of water (Table 74). Tadpoles were 
caught in the marshy edge5 of small streams (3 lots) and in a small, thinly 
wooded stream (1 lot). 

Table 74. - Habitat.frequency distribution of Hyperolius schoutedeni 
from the Parc National de la Garamba. 

Aquatic (1) :
 

Marsh .. ... ... ... ... ... ...
." 

Pond ... ... ... ... ... ... ... .. .
 
Grassy seepage .. ... ... ... .. .
 '" 

Stream side ... ... ... ... .. . ...
 

Subtotal ... ... ...
 

Terrestrial :
 

Grass savanna .. ... ... ... ... ...
 

1 Dry season Wet season 
1 

38558 

72 9 

4453 

928111 

1.366294 

10 104 

1 

Total 

443 

81 

97 

1.039 

1.660 

114 

(1) AH were cJ.ught on emergent or riparian vegetation. 

The proportion of adult females containing enlarged ova is high from 
April through September (Table 73), indicating an extensive breeding season 
roughly coincident with the rainy season. Adult males, apparently in 
breeding condition, were relatively abundant from March to October 
(Table 72). AlI four series of tadpoles were collected in September. 

The almost complete absence of adults from the collections of December 
to F'ebruary (Table 75) suggests that the adults estivate or become less active 
during the dry season, or that adults live only one season and are replaced 
each rainy season by the young of the preceding wet season. 

As the ratio of adult males to females is much larger in the March 
collections than in those of the next six months, males probably either 
mature earlier or resume activity earlier than females. 
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Table 75. - Monthly proportions of juveniles and adults of Hyperolius schoutedeni 
caught in Parc National de la Garamba. 

January ... ... .. , ... 
February ... ... ... .. . 
March .. , .. , ... ... ... 
April ... .. , ... ... ... 
May .. , ... ... .. . ... 
June ... ... ... .. , .. . 
July ... .. , ... ... ... 
August .. ... .. , ...'" 

September ... .. , ... ... 

October. ... ... .. . ... 
November ... ... .. . ... 
December ... ... ... .. . 

Juveniles 

0,98 

l,DO 

0,84 

0,80 

0,24 

0,02 

-

0,04 

0,52 

0,63 

0,80 

0,99 

Adult
 

Males Females
 
1 

0,02 

-

0,13 

0,10 

0,49 

0,73 

0,76 

0,20 

0,42 

0,37 

0,20 

0,01 

-

-

0,02 

0,10 

0,26 

0,25 

0,24 

0,76 

0,06 

-

-

-

1 

Total 
number 

66 

13 

83 

687 

370 

110 

188 

49 

83 

52 

15 

138 

Ra n g e. - H. schoutedeni is now known from the northern part of 
Province Oriental and adjacent western parts of Provinces Equateur and 
Leopoldville (LAURENT, 1943A,1946, 1952). The Garamba localities extend 
the range eastward. 

Garamba localities and specimens: Cellule Biologique 1 (8); Cellule 
Biologique II (1,739); Morubia (6); Napokomweli (4); Ndelele (iD); Ngarobongo 
(27); Pali (2); Pp Km 62 (8); Tari (2). 

Hyperolius sp. 

One series of larvae cannot be assigned to any adults with reasonable 
certainly. They have the dental formula characteristic of many larval forms . 
of Hyperolius : 1/1-1: II. The innermost lower row is narrowly divided 
and the outermost row is much shorter than the other two. These small 
larvae (head plus body 8,5 mm in stage XX) were collecied with trans
farming and metamarphosed H. cinnamomeoventris and H. nasutus, which 
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at this stage are very similar. The tadpoles almost certainly belong to one 
of these species, the only small Hyperolius in the Garamba whose larvae 
are unknown. 

Head and body oval; eyes dorsal, not visible from below; oral disk 
ventral, subterminal; beaks and papillae as in larvae of H. schoutedeni 
(p. 163); dental formula 1/1-1: II; spiracle sinistral, closer to eye than to 
base of hind limb. 

Tail lanceolate, tapering gradually in distal half; dorsal fin beginning at 
end of body, deeper than ventral fin. 

Head and body light brown dorsally; underside of head with dark 
mottling; sides of body without stI'ipes; caudal muscle with mid-dorsal 
dark streak and a mid-Iateral stripe separated by a clear area; distal half 
or third of tail intense black, the pigment usually covering both fins except 
for clear spots near margins. 

One series (IPN H)79) collected in September in a small pond formed 
by flood waters in a dense gallery forest in Cellule Biologique II. 
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ECOLOGICAL AND BIOGEOGRAPHIC
 
CONCLUSIONS
 

SEASONAL VARIATION IN HABITAT DISTRIBUTION. 

The relative frequency of observation of frogs at aquatic and nonaquatic 
sites remains unchanged from season, if we consider the total assemblages 
of species (1). During the rainy season, 87,6 % of the 18,595 frogs collected 
were caught at aquatic environments. In the dry season the percentage was 
86,5:% of 5,547 individuals. Genera that were highly concentrated at 
aquatic sites during the wet season remained so during the dry season; the 
same generalization applies to species (Table 76). The genera and species 
that were less closely associated with aquatic environments during the 
wet season show more variation between seasons (Table 77). The most 
striking changes, in terms of magnitude and statistical significance among 
samples of reasonable size, are evident in Bu/o lati/rons (P < 0,001), 
Leptopelis oryi (P < 0,001), Hyperolius nasutus (P < 0,001), H. viridi/lavus 
(P < 0,001), and Phrynobatrachus natalensis (P < 0,001) (2). 

Seasonal variation in frequency. of juveniles (see for examples, pp. 70, 
!O8, 154) has no significant effect on the patterns in Tables 76 and 77. The 
distribution of juveniles in aquatic environments was the same in both 
seasons in Hyperolius viridi/lavus and Rana mascareniensis. In Phryno~ 

batrachus scapularis and P. perpalmatus the dry season samples are mainly 
composed of juveniles (83-95 %) and those of the wet season of adults 
(77-95 %). In both species juveniles and adults have the same relative 

(1) Here we will consider only the spedmens obtained by the De Saeger Mission; 
these may be viewed as constituting an unbiased sample. As our own collecting was 
concentrated at breeding sites, our sample was biased wHh respect to habitats. 

(2) Tests of the hypothesis that the proportion in the dry season does not differ 
from that in the wet. The proportions at aquatic and non-aquatic environments during 
the wet season are taken as the exepected proportions p and q. The tests take the 
form diff.jS.E. diff. where 

S.E. diff. = V~ N = number in dry season sample. 
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Table 76. - Seasonal frequency of collection at aquatic sites of genera and species
 
of Garamba froge highly concentrated (i.e., > 80 %) at aquatic environments.
 

Ali species &amples larger than 25 in each season.
 

1 

Xenopus 

Rana '" 

Afrixalus 

Hyperolius 

... ... ... ... ... ... 

.. , ... ... ... ... .. , 

... ... ... ... ... ... 

... '" ... ... ... ... 
Phrynobatrachus .. ... ... ... ... 

Xenopus muelleri . ... ... ... ... 
Rana occipitalis .. ... ... .. , ... 
Rana masooreniensis .. ... ... ... 
Rana perreti . ... ... ... ...'" 

Rana taenioscelis . ... ... ... ... 
Afrixalus fulvovittatus • ... ., . ... 
Hyperolius cinnamomeoventris .. ... 
Hyperolius schoutedeni ... ... ... 
Phrynobatrachus soopularis ... ... 
Phrynobatrachus perpalmatus ... ... 

1 

(1) Percentage of seasonal total. 

Wet season 

Number % (1) 
1 

298 89,5 

1.078 82,9 

169 81,2 

12.682 91,7 

1.863 80,9 

277 89,6 

264 100,0 

288 92,6 

213 94,2 

94 94,0 

161 81,3 

10.684 94,6 

1.366 92,9 

741 90,7 

372 98,9 

Dry season 

1 

Number 
1 

% (1) 

1 

69 

355 

72 

2.289 

1.973 

65 

61 

132 

23 

102 

71 

1.551 

294 

752 

280 

95,8 

84,1 

96,0 

96,6 

82,7 

95,6 

100,0 

89,2 

92,0 

91,9 

96,0 

99,1 

96,7 

95,4 

96,2 

abundance in aquatic and non-aquatic habitats in both seasons (Tables 45 
and 47). Consequently the percentages shown in Table 76 for these species 
are not affeeted by seasonal disproportionality in age groups. 

The dry season sample of lIyperolius nasutus contains 292 juveniles and 
66 adults. If we eliminate the juveniles from the dry season sample, the 
percentage of frogs caught at aquatic sites is 89,3. Again seasonal differences 
in frequency of age groups is without signficant effeet. 

All of the species of Table 77 use aquatic environments for breeding 
purposes. We observed all except B. tunereus calling at such places. Since 
between 30 and 90 % of the specimens of the species in Table 77 were 
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Table 77. - Seasonal frequency of collection at aquatic sites of genera and speoie~
 

of Garamba frogs moderately concentrated (i.e., < 70 %) or uncllmmon
 
at aquatic environments during the rainy season.
 

Wet season 

Number % 
1 

Bufo '" ... ... ... ... ... ... 

Hemisus ... ... ... ... ... .. . 
Leptopelis ... ... ... ... ... .. . 
Kassina. ... ... ... ... ... .. . 

Bufo funerws .. , ... ... ... ... 
Bufo latifrons ... ... ... ... ... 

Bufo regularis ... ... ... ... ... 
Hemisus guineensis ... ... ... ... 
Leptopelis oryi ... ... ... '" ... 
Kassina senegalensis 

Rana maccarthyensis 

Hyperolius nasutus 

H yperolius concolor 

.. ... .. . ... 

.. ... .. . ... 
... ... ... .. , 

... ... ... .. . 
Hyperolius viridiflavus ... ... ... 
Phrynobatrachus parkeri ... ... ... 

Phrynobatrachus natalensis ... ... 

Dry season 
1 

Number % 
1 1 

16,731 

14,31 

16,74 

2 33,3 

17 100,0 

11 17,7 

13 11,1 

1 25,0 

4 16,7 

2 33,3 

3 30,0 

325 93,7 
1 

79,427 

77,3n 

803 71,8 

71,8130 

1 

1 

116 

19 

61 

6 

47 

46 

13 

10 

61 

6 

10 

360 

46 

272 

570 

149 

34,2 

35,2 

56,0 

5,5 

67,1 

38,7 

9,3 

26,3 

66,3 

5,6 

21,7 

51,9 

65,7 

60,0 

69,3 

58,7 

caught away from water, a significant amount of the resting and feeding 
aetivities of these frogs occurs at non-aquatic sites during the wet season. 
The distributions of these frogs during the dry season suggest that we are 
dealing with two physiological and behavioral groups. On the one hand are 
those species that are able to disperse through the savannas even when the 
general humidity is very low. No more than 35 % of the dry season 
observations of these forms were made at aquatic environments. This 
group includes B. lati/rons, B. regularis, L. oryi, H. guineensis and probably 
K. senegalensis and R. rnaccarthyensis, though dry season data are weak 
for the last three. The other group consists of species that seemingly are 
not as capable of withstanding the low humidities of the savanna during the 
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dry season. At least 70 % of the dry season observations of these forms 
were made at aquatic environments. They include species, such as 
P. parkeri, that maintain the same relative distribution in both seasons as 
weIl as sorne (species of Hyperolius in Table 77 and P. natalensis) that show 
a marked increase in concentration at aquatic sites during the dry season. 

The species listed in Table 76 apparently do not carry out any important 
portion of their activities away from water in either season. They certainly 
do not show significant ability to maintain themselves away from water 
during the dry season. 

In summary, the species of these two tables form three groups in terms 
of their relations of water. Those of Table 76 use aquatic sites at aIl times 
for most activities, and are rarely found away from water. Sorne of the 
species of Table 77 (B. regularis, B. lati/rons, L. oryi, Hemisus guineensis, 
K. senegalensis and R. maccarthyensis) use aquatic environments only for 
breeding and conduct other activities mainly in other situations. The 
remaining species of Table 77 carry out most activities at aquatic sites, and 
wander from water primarily in wet season. 

BREEDING AOTIVITY. 

As the individual accounts of species indicate, the Garamba amphibians 
breed mainly during the rainy season. AlI species, however, do not begin 
breeding at the same time. Although yearly variation is to be expected, 
the sequence of reproductive activities observed by us in 1959 (Table 78) 
may stand as representative. The relation of these dates to rainfaIl and 
relative humidity at 18 hrs. is shown in F'ig. 51. The breeding sites were 
not in any one part of the park. But as the weather was essentiaIly identical 
at Ndelele and Nagero (F'ig. 51), which are at widely separated corners 
(72 km) of the park, we can ignore local climate as a significant factor in 
Table 78. 

The actual sequence cannot be taken directly from the table and Fig. 51. 
The remarks in Table 78 emphasize the weakness of sorne of the evidence. 
Our field work began on February 28. Hence species observed breeding that 
night, i.e., B. lati/rons and B. regularis, may have started breeding earlier. 
In other cases, the first observation of breeding activity coincided with our 
first work at a suitable habitat for the species, but sorne time after our 
work began in the Garamba. This was true for Leptopelis /lavomaculatus, 
A/rixalus /ulvovittatus, and Rana perreti. Perhaps had we coIlected at 
appropriate environments sooner we might have recorded reproductive 
activity earlier. 

We coIlected larvae of two species, Rana ornata and R. occipitalis, before 
we observed calling or clasping. Obviously these species began to breed 
earlier than Table 78 indicates. 
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Table 78. - Observed sequence of initiation of breeding activity of frogs 
in Parc National de la Garamba in 1959. 

First RemarksNumber in figure 51
 call 

2. Eufo latifrons .. 

3. Eufo regularis . 

5. Rana occipitalis . 

8. Rana oxyrhyncha . 

13. Phrynobatrachus natalensis .. 

14.. Phrynobatrachus parkeri 

18. Leptopelis oryi 

20. Afrixal~t8 fulvovittatus ... 

9. Rana perreti ... 

11. Rana taenioscelis ... 

23. Hyperolius viridifiavus .. 

16. Hemisus guineensis 

17. Leptopelis fiavomaculatus ... 

1. Xenopus muelleri ... 

4. Rana ornata ... 

6. Rana huguettae 

22. Hyperolius concolor 

19. Kassina senegalensis ... 

12. Rana tournieri 

7. Rana maccarthyensis ... 

15. Phrynobatrachus scapularis .. 

21. Afrixalus weidholzi. 

10. Rana straeleni . 

II-28
 

II-28
 

III-13
 

1II-20 

III-19
 

III-20
 

1II-20
 

III-23
 

III-25
 

III-26
 

IV-2
 

IV-8
 

IV-12
 

IV--12
 

IV-15
 

IV-23
 

IV-27
 

V-2
 

V-2
 

V-3
 

V-11
 

II-28
 

II-28
 

1II-13
 

III-18
 

III-24
 

IV-7
 

IV-12
 

IV-12
 

IV-12
 

First night in the field
 

First night in the field
 

Larvae found at this site 1II-1
 

First work at this site on II-28
 

First collection at similar habit.at
 
III-2; first work at this site
 
III-19
 

First collection at similar habitat
 
III-2
 

Similar habitat searched III-5
 

First work at suitable habitat III-20
 

First work at this site on III-20
 

First work at this site on III-20
 

Collecting at this site began 1II-20
 

Site visited III-5
 

Only collection; first night of work
 
in gallery forest IV-8.
 

Only observation
 

Larvae found at this site on IV-6
 

Males caught at this site IV-2
 

Similar habitat searched III-20-25
 

Similar habitats searched III-5,
 
III-20-25
 

Similar habitat searched IV-23;
 
first collection of species IV-27
 

Only one specimen collected earlier
 
IV-22
 

First collection at similar habitat
 
III-27
 

Similar habitat searched IV-23
 

This site worked first on IV-23;
 
first collection of species V-11
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The remammg species had been colleeted previously or suitable envi
ronments had been searched prior to the dates given in Table 78. Conse
quently, those dates are reasonable approximations of the initiation of 
breeding activity. There is no correlation between position of a species 
in this sequence and its geographic distribution (see p. 178). 

Except for B. lati/rons, B. regularis, and R. occipitalis, none of these 
species begins to breed until the rains begin and the general relative 
humidity rises (Fig. 51). It seems likely that one or both of these environ
mental factors provide the stimulus to breeding activity. It is not clear 
what initiates breeding in the two species of Bu/o and R. occipitalis. 

The stimulating effect of rainfall early in the wet season was clearly 
demonstrated by a series of observations we made Ndelele in April, 1959. 
Between April 6 and April 12 we heard no frogs calling except Hemisus 
guineensis on the hill top. Rainfall between April 1 and 12 was 3,6 mm and 
the site of the temporary pool (see below) was dry. It began to rain 
at 22 : 40 hrs. on April 12 and 11,8 mm fell in the next 30 minutes. By 
23 : 30 the small pool was fOl'ming from the l'un-off and frogs were extre
mely abundant and active. Between 22: 30 and 00: 30 hrs. we heard 
numerous calling males of Rana occipitalis, R. oxyrhyncha, R. huguettae, 
and Hemisus guineensis and a few of R. ornata. We saw clasping pairs of 
Xenopus rnuelleri, H. guineensis, R. huguettae, and R. ornata. On the 
morning of April 13, the surface of the pool, then 4 x 5 m, was covered with 
frog eggs. No rain fell on April 13. We worked around the pool that night 
for one and one-half 'hours and saw only six frogs - one R. huguettae, 
one R. occipitalis, and four H. guineensis. 

In a tropical area having sharply defined seasons, an amphibian that 
breeds early in the rainy season has a better chance of producing several 
broods. Rence, there should be a selective advantage to early reponse to 
rains or even to a moderate anticipation of the rains. But certain hazards 
to which early broods are exposed may counteract the advantage. 

Short term fluctuations in sorne environments early in the rainy season 
affect the survival of larvae of sorne species. The small pools that form 
in the rocky bed of the Dungu River (Fig. 9) have been described earlier 
(p. 9). Larval toads which live in these small pools not. only must. be able 
to tolerate high t.emperatures (34 OC), but are also subject to two serious 
hazards. If no rain falls for two weeks, the smaller of these pools will 
dry up completely. On the other hand, if too much rain falls, the river 
will rise (Fig. 18) and scour out these small habitats. 

Other temporary ponds are likely ta be death traps for tadpoles at. the 
beginning of the wet season. The pool on the hill at Ndelele (Fig. 16) 
formed following rains beginning March 18, 1959 and total] ing 79 mm by 
March 24. No rain fell between March 24 and April 8. On April 2 the pool 
measured 4 x 5 m and was crowded with tadpoles of Rana ornata and Rana 
(Ptychadena) species. The pool dried completely on April 6 destroying the 
tadpoles that. remained. 
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Since the climate is approximately the same in the Guinean savanna 
from the Garamba to the western coast of Africa, loss of tadpoles by early 
breeding frogs must be a common phenomenon. BENTLEY (1966) has 
suggested that a short larval period in species of frogs living under arid 
conditions may be a facultative response to sorne environmental factor such 
as temperature or to a stimulus resulting from shrinkage of the home pool. 
The mass death of tadpoles in the two kinds small pools in the Garamba 
indicates that the early breeding species do not have a facultative ability to 
shorten the larval period. 

ECOLOGICAL DIFFERENTIATION. 

Intrageneric ecological differentiation is best illustrated by the three 
types revealed by Tables 76 and 77. Phrynobatrachus and Hyperolius are 
both divisible into two groups of species, one group closely bound to water 
at aIl times and a second moving freely through savanna during the wet 
season. 

Differentiation with respect to particular types of environments is not 
common in this assemblage of species. Rana albolabris is clearly different 
from its Garamba congeners in its almost complete restriction (94 %) to 
gallery forests or other heavily wooded habitats. AlI other species of Rana 
in the park are common in open savanna or at aquatic habitats in such 
situations. 

Leptopelis flavomaculatus, unlike L. oryi and L. viridis, was found only 
in gallery forest. But since only 5 individuals of flavomaculatus were 
collected, the significance of the difference is questionable. 

The species of Bufo differ in habitat frequency distributions (Table 14). 
But there is considerable overlap and B. latifrons was caught with each of 
the other three species (p. 40). 

The species of Phrynobatrachus and Hyperolius, aside from the major 
dichotomy of aquatic versus non-aquatic mentioned above, show sorne intra
generic differentiation with respect to types of aquatic environments 
(Table 79). However, as intraspecific seasonal variation is large and statis
tically significant in both genera, no confidence can be placed in the inter
specifie differences. Species of Rana show less seasonal variation, 
permitting greater reliance on the interspecific differences in habitat distri
butions (Table 79). Neither R. perreti nor R. albolabris occur at ponds; 

EXPLANATION OF FIG. 51. 

FIG. 51. - Initiation of breeding activity of species of arnphibians related ta rainfall 
(vertical bars) and relative hurnidity at 18 hrs (continuous curvei in the Parc National 
de la Garamba in 1959. Clirnatic data for Ndelele below (Jan. 1 ta May 14) and for 

Nagera above (Jan. 1 ta March 31). 

12 
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Table 79. - Intrageneric variation in relative frequency di6tribution$ with respect 
to types of aquatic environments in frogs from Parc National de la Garamba. 

Species Season Marsh Stream Spring 1 Pond Total 

Phrynobatrachu.s natalensis ... ... 
1 

) 
Wet 

Dry 

0,18 

0,22 

0,33 

0,48 

0,24 

0,29 

0,24 

0,02 

205 

153 

Phrynobatrachus parkeri .. ... ... 
1 

Wet 

Dry 

0,25 

0,20 

0,37 

0,41 

0,09 

0,18 

0,29 

0,21 

780 

902 

Phrynobatrachus soopularis ... ... 
1 

1 

Wet 

Dry 

0,49 

0,26 

0,31 

0,08 

0,13 

0,02 

0,07 

0,63 
1 

855 

766 i 

Phrynobatrachus perpalmatus .. ... 
1 

Wetl Dry 

0,31 

0,17 

0,56 

0,60 

0,11 

0,11 

0,02 

0,12 

372 

280 

Hyperolius nasu/us .. ... ... ... 
1 

1 

Wet 

Dry 

0,27 

0,08 

0,61 

0,28 

0,03 

0,53 

0,09 

0,11 

360 

336 

Hyperolius concolor .. ... .., ... 
1 

j 
Wet 

Dry 

0,58 

0,07 

0,26 

0,86 

-

0,04 

0,16 

0,04 

111 

28 

Hyperolius viridiflavu.s ... ... ... 
1 

l Wet 

Dry 

0,31 

0,33 

0,47 

0,40 

0,12 

0,05 

0,10 

0,22 

368 

105 

H yperolius cinnamomeoventris ... 
1 

Wet 

Dry 

0,12. 

0,12 

0,79 

0,48 

0,08 

0,26 

0,01 

0,14 

10.684 

1.551 

Hyperolius schoutedeni ... ... .. . 
1 

Wetl Dry 

0,28 

0,20 

0,68 

0,38 

0,03 

0,18 

0,01 

0,24 

1.366 

294 

Rana occipitalis . ... ... ... .. . 
1 

1 

Wet 

Dry 

0,05 

0,36 

0,42 

0,30 

0,01 

0,01 

0,52 

0,33 

290 

86 

Rana albolabris . ... ... ... .. . 
1 

l
Wet 

Dry 

0,/14 

0,08 

0,31 

0,48 

0,25 

0,44 

-

-

151 

25 

Rana masooreniensis ... ... ... 
1 

Wet 

1 Dry 

0,29 

0,33 

0,39 

0,35 

0,05 

0,01 

0,27 

0,31 

319 

137 

Rana perreti ... ... ... ... ... 
1 

\ 
/ 

Wet 

Dry 

0,27 

0,40 

0,49 

0,40 

0,24 

0,20 

-

-

213 

30 

Rana taenioscelis ... ... .. . ... 
1 

Wet 

Dry 

0,69 

0,57 

0,18 

0,24 

0,05 

0,02 

0,08 

0,17 

208 

130 
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Table 800 - Relative frequency of Rana (Ptychadena) species at temporary bodi6$ 
of water in the Parc National de la Garamba during the wet season. 

Rana hU(Juettae. 00. ...'0' 00'
 

Rana maccarthyensis '0. '0' ...
 
Rana oxyrhyncha ... ... ... 00 .
 

Rana straeleni .. ... 000 .00 .0'
 

Rana taenioscelis ... ... ... ...
 
Rana tournieri . . 0. .0' .0 . .0'
 

Rana mascareniensis ... .-.
 o •• 

Rana perreti ... ... 00' .0 . '0' 

At temporary Total 
bodies of water at aquatic sites 

1 

1 97 % 32 

79 % 47 
1 

68 % 38 

100 % 8 

20839 0'10 

64H % 

- 319 

- 213 

1 

R. occipitalis, R. rnascareniensis, and R. taenioscelis are scare at the outflow 
of springs. Species of Rana also differ in their association with temporary 
bodies of water (Table 80). 

These are rather crude differences. Observations on the spot reveal 
more subtle interspecific differences within environments. For example, 
though both Bulo latilrons and B. regularis bred along the Dungu River, 
the latter was consistently seen far thel' from the banks and hence more 
in the open. In the marsh at Nabakoyo (Fig. 13), Hyperolius cinnamomeo
ventris called from perches 10-45 cm above the surface of the water and 
H. viridillavus Irom 30-60 cm above the water. At small permanent ponds, 
we saw H. viridillavus calling from perches 45 to 100 cm above the water 
and H. concolor ballouri 10-45 cm above the water. 

The entire assemblage of 14 species caught at the Nabakoyo marsh 
(Fig. 13) has a moderately complex distribution vertically and horizontally. 
Rana occipitalis and Xenopus muelleri were found only in open pools of 
various sizes. We caught Bujo latilrons, R. mascareniensis, R. taenioscelis, 
R. peneti, Phrynobatrachus natalensis, P. parkeri, and P. scapularis in 
small pools or on the ground. As already noted H. cinnamomeoventris 
perched on grass and sedges 10-45 cm, H. viridillavus and Alrixalus 
lulvovittatus at 30-60 cm and Leptopelis oryi at 1-2 m above the surface. 
Except for B. latilrons and R. albolabris which were confined to the tree
lined edges, all of these species occurred across the entire width of the marsh. 
Phrynobatrachus natalensis and P. parkeri called during the day as well 
as at night. The other aetively vocalizing species called only after dark. 

t 2' 
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GEOGRAPHIC RELATIONS Of THE GARAMBA AMPHIBIANS. 

In terms of geographic distribution, the 43 species of Garamba amphib
ians may be divided into the following groups: 

A. - Guinean (West Africa from the Nigeria-Liberia area to eastern Sudan 
or northeastern Congo) : 

Bu/o lati/rons.
 
P hrynomerus mierops.
 
Rana maccarthyensis (Fig. 52.).
 
R. tournieri. 
R. trinodis. 
Leptopelis viridis. 
Kassina maculosa. 
A/rixalus weidholzi. 

B. - Guinean - East African (Ethiopia ta Mozambique) : 

Rana galamensis. 
Phrynobatrachus perpalmatus. 
A/rixalus /ulvovittatus. 
Hyperolius viridi/lavus. 

C. - Guinean - East African - Angolan (southern Congo, Angola, Zam
bia, and northern parts of Southern Rhodesia, Bechuanaland, and Southwest 
Africa) : 

Xenopus muelleri.
 
Rana ornata (Fig. 53).
 
Rana occipitalis.
 
Rana oxyrhyncha.
 
Hemisus guineensis.
 

D. - Guinean - Central African (Cameroons, Gaboon, Congo) : 

Xenopus tropicalis (Fig. 54). 
Rana albolabris. 
Arthroleptis poecilonotus. 
Hyperolius concolor. 
H. cinnamomeoventris. 
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FIG. 52. - Distribution of Rana maccarthyensis. 

Sources: ANDERSSON (1937), GUIBÉ and LAMOTTE (1957), and SCHI0TZ (1963, 1964).
 
Vegetation zones simplified from Vegetation Map of Africa. Vegetation types:
 
7: Moist forest at low altitudes; 8: Forest-savanna mosaic; 16: Relatively 
moist, undifferentiated open woodands and savannas; 17: Northern open wood
land, with Isoberlinia; 18-19: Southern open woodland and savannas, with 
abundant Brachystegia. Base map with permission from Goode Base Map 

Series, Department of Geography, University of Chicago. 
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FIG. 53. - Distribution of Rana ornata. Source: SCHMIDT and INGER (1959).
 
Vegetation zones simplified from Vegetation l\l1ap of Arrica. Vegetation types:
 
7: Moist forest at low altitudes; 8: Forest-savanna mosaic; 16: Relatively 
moist, undifferentiated open woodlands and savannas; 17: Northern open wood
land, with IsoberUnia; 18-19: Southern open woodland and savannas, with 
abundant Brachystegia. Base map with permission from Goode Base Map 

Series, Departement of Geography, University of Chicago. 
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FIG. 54. - Distribution of Xenopus tropicalis.
 

Sources: LAURENT (1954b), PARKIlH (1936a), and SCHI0TZ (1963).
 
Vegetation zones simplified from Vegetation Map of Africa. Vegetation types:
 
7: Moist forest at low altitudes; 8: Forest-savanna mosaic; 16: Relatively 
moist, undifferen~iated open woodlands and savannas; 17: Northern open wood
land, with lsoberlïnia; 18-19: Southern open woodland and savannas, with 
abundant Brachystegia. Base map with permission from Goode Base Map 

Series, Department of Geography, University of Chicago. 
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E. - Central African : 

Xenopus jraseri. 
Rana perreti. 
Phrynobatrachus parkeri. 
Hyperolius schoutedeni. 

F. - East African : 

Bujo steindachneri. 
Leptopelis jlavomaculatus. 
Hemisus marmoratus. 

G. - East African - Angolan : 

Xenopus laevis. 
Bujo junereus. 
Hyperolius nasutus. 

H. - Pan·African (area under « C » above plus South Africa) 

Bujo regularis. 
Rana mascareniensis. 
Phrynobatrachus natalensis. 
Kassina senegalensis. 

1. - Uncertain : 

Rana taenioscelis (Nigeria, eastern half of Congo). 
Phrynobatrachus cryptotis (eastern half of Congo). 
P. scapularis (northeastern Congo).
 
Rana huguettae (known only from the Garamba).
 
R. straeleni (known only from the Garamba).
 
Leptopelis oryi (known only from the Garamba).
 
Arthroleptis sp.
 

Clearly a good number of these distributions are incompletely known. 
Almost cedainly Rana huguettae, which was found in sorne of the driest 
grass savannas in the Garamba, and R. straeleni, which was caught in rain 
filled depressions in grass savanna, have extensive distributions as yet 
undiscovererd. Theil' habitats are common throughout the Guinean savanna. 
The same is true of Leptopelis oryi. Rana taenioscelis was so abundant 
in the Garamba that its spotty distribution must be a refleetion of our lack 
of lmowledge. 
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Species listed under categories, A, F', G have one extreme of their known 
ranges in the Garamba (Fig. 52). As with few exceptions (Bufo funereus, 
Leptopelis flavomaculatus) these are savanna species, 1 expect that additional 
collecting and study will show that their distributions are more extensive. 
The Garamba may actually be the limit of distribution for sorne species. 
The northeastern corner of the Congo is near the eastern edge of the 
Isoberlinia woodland (vegetation type 17 of the Vegetation Map of Africa) 
and also near a gap in the moist savanna (vegetation type 16). 

The recording of Rana maccarthyensis, R. peneti, R. tournieri, and 
Leptopelis viridis from the Garamba extends their ranges 2.000 km. Pre
viously these species were known only the Cameroons or westward. These 
novelties demonstrate how little we know as yet concerning the distribution 
of amphibians in the northern savannas. 

A few species - Rana albolr4bris, Xenopus tropicalis, and X. fraseri 
are essentially humid forest species. They probably do not penetrate the 
moist savanna country much farther than the Garamba. 
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