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ABSTRACT: Some new remains of hippopotamid from Pleistocene of the Siwaliks, northern Pakistan, were recovered and 

discussed. The Siwalik hippopotamids represent only one species Hexaprotodon sivalensis. The material comprises isolated 

teeth and a mandible fragment. The new material provides an additional knowledge of the taxon’s morphology. 
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1.0  INTRODUCTION 
The new Hippopotamidae material is recovered from the 

Pabbi Hills of Sardhok. The Sardhok village is situated in the 

Gujrat district, Punjab, Pakistan (Fig. 1) and the outcrops 

belong to the Pinjor Formation of the Siwaliks [1, 2, 3, 4, 5, 

6, 7, 8]. Magnetostratigraphically, the type area is located in 

the Pinjor Formation from the Chandigarh region and dated 

from 2.48-0.63 Ma [9, 10]. The Pinjor Formation comprises 

Pleistocene sand as well as variegated clays. Its lower contact 

is transitional with the Tatrot Formation. Its upper contact is 

transitional with the Upper Boulder Conglomerates, it altered 

from the sandstones, mudstones and conglomerates to 

massive and thick boulder conglomerates [11,10]. 

The Pinjor mammalian fauna is the youngest fauna of the 

Siwalik Group which is ranging in age from 2.48 to 0.63 Ma. 

The Siwalik vertebrate fossil record ended in the Pinjor 

Formation and the overlying Boulder Conglomerate 

Formation is totally devoid of fossils [10, 12]. Moreover, the 

latest faunal turn-over events during the last Pliocene around 

2.9 Ma introduced many Eurasian mammals in the Siwalik 

faunal province including cervids (Rucervus, Cervus, Axis), 

equids (Equus), elephantids (Elephas), giraffids 

(Sivatherium) and suids (Sus, Sivachoeras). This faunal 

change, termed as Elephas planifrons Interval-Zone [13, 10] 

and characterized by dominance of herbivore community of 

woodland habitat with a few adapted for riverine galley 

forests. The principal feature of this community is continuing 

into the modern South Asian wildlife assemblages [14, 15, 

10]. The migration and extinction process started at 1.79 Ma 

and after 0.63 Ma after that there is no record is found of this 

fauna from the Himalaya. [16,17,18,10]. 

The studied material is recovered from the Late Pleistocene 

deposits of the Sardhok village, northern Pakistan (Fig. 1). 

The primary means of collecting the mammalian remains was 

surface collection. The measurements are in millimeters. The 

collected fossils represent poor preservation. The diagnostic 

characters of the recovered fossils are discussed. In this paper 

we have described the Siwalik hippopotamid fossils from the 

Middle Pleistocene of Sardhok, Pabbi Hills, Pakistan.  

2.0 SYSTEMATIC PALAEONTOLOGY 

Family Hippopotamidae Gray, 1821 

Genus Hexaprotodon Falconer and Cautley, 1836 

Hexaprotodon sivalensis Falconer and Cautley, 1836 

Type specimen: BMNH M2269, a skull. 

Diagnosis: Like Hippopotamus amphibious, but with six 

incisors of subequal size. First premolar large, brain case 

relatively small, well developed sagittal crest, lachrymal in 

contact with orbit but separated from nasal by an extension of 

the frontal. The anterior premolars diverge from each other 

[2] (p. 279). 

Stratigraphic range: Upper Siwaliks (Pliocene-Pleistocene). 

Geographic distribution: India, Sri Lanka, Nepal and 

Bhutan.  

New material: Upper dentition: PUPC 14/47, left P2 (L, 36; 

W, 28.6). Lower dentition: PUPC 14/46, a part of symphysis; 

PUPC 14/48, partial molar. 

Locality: Sardhok, Gujrat district, Punjab province, Pakistan. 

Description and Comparison 
Upper dentition: The second premolar is a conical tooth with 

a single strong cone which slopes backwards into a shallow 

shelf (Fig. 2). A well distinguished cingulum is present at 

crown base. The crown surface has three conical enamel 

projections antero-posteriorly. A vertical groove is present 

labio-lingually.   

Symphysis: The symphysis is partially preserved with a width 

of 168.3 mm. The teeth are all damaged and the symphysis is 

broken posteriorly (Fig. 2). The symphysis is robust; a typical 

feature of hippopotamid. The incisors roots are preserved.  

preserved part of the incisors indicate stout crown. The roots 

are circular to elliptical in cross section.   

Lower dentition: The molar is broken antero-posterioly (Fig. 

2). The molar pattern is tetracuspid. The cingulum 

outgrowths in the form of small irregular prominences are 

present in the preserved crown. The preserved crown shows 

two large dentinal islands, fused to each other by dentinal 

channels. 
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Fig. 1: The studied area of Sardhok (encircled), Gujrat district, Punjab province, Pakistan. 

 

Fig. 2: Hexaprotodon sivalensis: 1. PUPC 14/47, left P2; 2. PUPC 14/46, part of symphysis; 3. PUPC 14/48, partial molar. Views: a, 

occlusal; b. lingual; c, labial. 
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The second premolar resembles with the premolar of 

Hexaprotodon sivalensis (Fig. 2). The robust symphysis with 

circular roots of the incisors associates the sample with H. 

sivalensis, recorded from the Upper Siwaliks of the 

subcontinent. The studied molar crown pattern is similar to 

the already studied specimens of H. sivalensis. 

Morphometrically (Fig. 2), the sample closes to the type 

specimen and earlier studied specimens of H. sivalensis [19, 

2, 20 21]. The earlier researchers noted the peculiarity of six 

incisors and the large size of first premolar in this Siwalik 

form. The main distinguishing feature of the species is being 

the presence of six incisors in respect of four ones in the 

modern form. 

 

3.0  DISCUSSION 
Hexaprotodon sivalensis appears for the first time in the Plio-

Pleistocene of the Siwaliks and the species is established 

wide geographic range extending from the Siwaliks to 

Eurasia in a very short interval [22, 19, 2, 20, 10]. The best 

record of Hexaprotodon sivalensis is found in the Siwaliks of 

Pakistan and India. Hexaprotodon sivalensis is apparently 

restricted to Pliocene of the Siwaliks [2, 10]. This species is 

found occasionally in the Siwaliks at Mio-Pliocene boundary 

which has age 5.3 Ma [23, 10]. The studied material extends 

the biostratigraphic age of the species from the Tatrot 

Formation Pliocene to the Sardhok Pleistocene of the 

Siwaliks.  

Hexaprotodon sivalensis is considered primitive form of 

Hippopotamidae, which lacks derived features. This genus 

depicts the paraphyletic group of lineage of hippopotamines. 

Some earlier authors, especially [2, 10] noted close 

similarities between Merycopotamus (anthracotheriids) and 

Hexaprotodon. Of course, by studying C4 grasses, it is 

confirmed that the animal inhabited the semi aquatic area, a 

niche previously occupied by the Anthracotheriidae [24, 10] 

Hexaprotodon genus is also recovered from Miocene and 

Plio-Pleistocene localities of Africa and Eurasia [25, 20]. In 

Europe, many species of Hexaprotodon, having variation in 

size, have been reported from the Late Miocene of Spain, 

Italy and France [20, 10]. These species showing similarities 

in size and morphology with the species of Eurasia 

comparable in size and morphology with the species of 

Eurasia. Nevertheless, the expansion of Hexaprotodon in 

Africa occurs just earlier to Eurasia. 

Hexaprotodon was present during the Pleistocene, exhibiting 

a same biogeography of Stegodon and went extinct before the 

start of Holocene Epoch [26, 10]. Late Pliocene of the 

Siwalik is best for the hippopotamus [2, 10]. Hexaprotodon 

represents semi aquatic appearance with fresh water mussels, 

showing riverine associations in the Sardhok area. 

Hexaprotodon depends upon open water habitat and its 

extinction in Southeast Asia is directly related to less rainfall 

and river flow due to more drying environment at that time 

[27, 10].  

 

4.0 CONCLUSIONS 
Hexaprotodon sivalensis is recovered from the Sardhok 

Pleistocene of Pabbi Hills, Pakistan. The large mammalian 

fauna, with semiaquatic species Hexaprotodon sivalensis, 

indicate the important role of open landscapes throughout the 

Early Pleistocene of the Pabbi Hills. The presence of wooded 

biotopes along a major river is indicated by the frequent 

occurrences of these large mammals.  
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