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APPE1'DIX I 

THE STRATIGRAPHY OF THE CAVE OF HEARTHS DEPOSIT 

In 1957 Mason published the first stratigraphic sequence for the Cave 

of Hearths. This is sho,\~ in the columns headed '1957' in Table I 

below, in this instance copied from the explanatory page to the cata­

logue of fossil mammalian remains recovered from the site. In this 

interpretation, the deposit was divided into t~7elve beds, but in a 

subsequently published pictorial reconstruction of the cave strati­

graphy (Mason 1962a) reproduced in Fig. 15 section 2.1.1.2, only 

eleven beds are shown. In the latter interpretation it appears that 

Bed 11 of the original 1957 reconstruction has been incorporated in 

Bed 10, so that the Iron Age stratum which overlies it is numbered 

11 instead of 12, as it was in 1957. Later, Mason (1971) once again 

revised the stratigraphy, after an extensive re-analysis of the Niddle 

Stone Age artefact assemblages from Beds 4 to 9. In this publication, 

he formally withdrew the previous stratigraphic sequence, which divi­

des the 5m (15ft) of HSA deposit into six distinct accumulation phases 

(Beds 4 to 9) and replaced the latter with 15 stratigraphic units. In 

most instances the new divisions cut across the old divisions between 

the beds. This re-grouping is shown in Table II, which has been com­

piled from a private cOTIlluunication circulated in 1972 (in press). 

The terms 'Front Section', 'Rear Section', 'Subsided Block' and 

'Sinkhole' refer to parts of the excavation. The sinkhole and main 

MSA breccia, the latter being the source of the specimens marked CH , 
are shown in fig. 13, section 2.1.1.2, which also discusses the stra-

tigraphy of the site. All the faunal remains from the Cave of Hearths, 

including the fossil porcupines, are marked according to the 1957 

stratigraphy. 

The dates which apply to the var10US Beds are recorded 1n 

Table III, this appendix. 



The 1972 Amended Cave of Hearths stratigraphic Sequence compared with 
the original 1957 Sequence (Mason 1957, 1972) 

Depth 

0-18" 

18-20" 

20-48" 

48-60" 

60-72" 

72-94" 

1957 
Strati­
graphic 
Termi­
nolor,y 

Bed 12 

Bed 11 

Bed 10 

Bed 9 

Bed 8 

94-108" Bed 7 

l08-180"B Bed 6 

] 20-132"A Bed 5 

132-180"A Bed 4 

See Front 
Section 
Rear 
Seedon & 

Bed 3 

Bed 2 

Suhsided Bed 1 
Block below 

1957 
Cultural Terminology 

Iron Age-'Hakapan Culture' 

LSA-Smi thfield 

LSA-Smithfield 

SAND UJ REAR SECTION 

MSA-Later Pietersburg 

~SA-Later Pietersburg 

M8A-Later Pietersburg 

MSA-Later Pietersburg 

MSA-Middle Pietersburg 

PSA-Early Pietersburg 

RUBB~,E OVERLYING BFD 3 

F.SA-Later Acheulian (Fauresmith) 

1972 
Amended 
Stra ti graphic 
Terminology 

Iron Age Stratigraphic 
Unit J 

Abbreviation 

CH 1A SU I 

LSA Stratigraphic Unit I CH LSA SU I 

Geological Stratigraphic CH GSU 3 
Unit 3 

MSA Stratigraphic Units 
1-15* 

CH MSA SU 
1-15 

Geological Stratigraphic CH GSU 2 
Unit 2 

ESA-Later Acheulian (Fauresmith) ESA Stratigraphic Units 
1-3 

CH ESA SU 
1-3 

FSA-JBter Acheulian (Fauresmith) 

ASH UNDERLYTNG BFD 1 Geological Stratigraphic CH GSU 1 
Unit 1 

1972 
Amended 
Cultural 
Terminology 

CH 1A SU I 

Earlier Smithfield 
in 

CH LSA SU I 

Later Pietersburg in 

CH MSA SU 6-15 

Middle Pietersburg in 

CH MSA SU 5 

Earlier Pietersburg in 

CH MSA SU 1-4 

Middle to Later 
Acheulian in 
CH ESA SU 1-3 

1< The amended MSA stratigraphic sequence and the depths of each unit, correlated with the 1957 'Bed" system 1.S 

given in Table II 
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BEDS 3, 2 AND 1 IN ?RONT SECTION (both 1957 and 1972 

stratigrapnies) 
Grid co-ordi~ates aDd death 

BED 3 (eH ESA SU 3) 

BED 2 (CH ESA SU 2) 

BED 1 (CH ESA SU 1) 

BEDS 3 2 2 AND 1 IN REAR 

stratigraphies) 

BED 3 (CH ESA su 3) 
BED 2 (CH ESA SU 2) 

BED 1 (CH ESA su 1) 

J-LI 3 - 01 8 - II' 
M-NI o - 21 8 - II' 
H-JI 3 - 2/12 - 14' 
KL 1 2/14' 

EHLI 3 - 0/17 - 20' 
E-L/ 5 - 0121 - 25' 

SECTION (both 1957 and 1972 

Grid co-ordinates and depth 

P-R/22 - 27114 - 18' 
0-Q/21 - 25119 - 24' 
0-Q/21 - 25124 - 30' 

BEDS 3 2 2 AND 1 IN SUBSIDED BLOCK (both 1957 and 1972 
stratigraphies) 

Grid co-ordinates and depth 

BED 3 (CH ESA su 3) K-P/10 - 17128 - 32' 
BED 2 (CH ESA SU 2 ) K-P/10 - 17132 - 35' 
BED 1 (CH ESA su 1) K-P/10 - 17/37 - 40' 

SINKHOLE OR SWALLOWHOLE SPECIMENS (both 1957 and 1972 
stratigraphies) 

MIXED, l\iA INLY MSA P-W/15 - 21128 - 45' 

C-H SPECIr-tSNS 

See Fig. 13 and chapter 2.1.~2 
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TABLE II 

Amended (1972) MSA Stratigraphic Sequence (in Rear Section) 

i 

Amended S~ra?igraPhiCI' 
Termlnology 

CH MSA SU 15 

CH MSA SU 14 

CH MSA su 13 

CH MSA SU 12 

CH MSA SU 11 

CH MSA SU 10 

CH MSA SU 9 

CH MSA SU 8 

CH MSA SU 7 

CH MSA SU 6 

CH MSA SU 5 

CH MSA SU 4 

CH MSA SU 3 

CH MSA SU 2 

CH TfJSA SU 1 

FROM SUBSIDED BLOCK: 

CH MSA SU 1 

Depth 
I 

Approximate 1957 " 
Equivalent , 

72" IBed 9 1,1 

Ipart Bed 8 

60 -

84" 72 -

84 - 96" part Bed 8, part 
Bed 7 

96 - 108" part Bed 7 

108 - 120" Ipart Bed 6 

132 - 144B" part Bed 6 

144 - 156B" part Bed 6 

156 - 168B" part Bed 6 

168 - 182B" part Bed 6 

120 - 132A" Bed 5 

132 - 144A" part Bed 4 

144 - 156A" part Bed 4 

156 - 168A" part Bed 4 I 
168 - 18oA" 

l80 - 192A" 
part. Be

1
d ~ d. I 

no~ lnc UQe In I 
1957 stratigraphy I 

I 

KP/10 - 171 I 
23 - 26' I 

'---__ -----l-_-' ___ _ 

NOTE: eH MSA SU 1 - 4 = Earlier Pietersburg 
CH MSA SO 5 = Middle Pietersb~rg 
CH MSA SU 6 - 15 = Later Pietersburg 



TABLE III 

SUMMARY OF THE DATING OF THE CAVE OF HEARTHS 

r 

I 
StratLuClphic 

Unit 
Cultural Status 

! 
Eed 11 Iron Age 

I Bed 10 I LSA 'SrrLithfield' 

r . P' L- EP1- letersburg 

Radiornetric 
date (Libby in 
r.',~c;on ] o<;)a) J.._,,_ , __ ./L'._ 

Extrapolated date 
B.P. (Mason 1971, 
pers. corml.) 

1,000 

20,000 

I :&2d 9 r·r:'sA Later ?ietersburg 30,000 
~ ---, 
~ Bcd 8 I."!SA Later Pietersburg 

I'Z:cl 7 I l\1S/\ Later Pietersburg 

f-- ["ct (, ~1SA Intel' Pietersburg 

l_~d 5 ~ r,SSA Middle Pietersburg 

I Be~ r.o)3A Early Pietersburg 

Qd ___ 3 __ j .t"SA Later Acheul1an 
I I • 
I B2d 2 I f..sA Later Acheul1an 

i 
l----~-~' 

40,000 

15,100 ~ 730 B.P. 

11,600 ~ 700 B.P. 53,000 

11,700 + 610 B.P. 
11,811 + 960 B.P. 

60 - 70,000 

100,000 

> 100,000 

Maximum possible 
date B.P. 

1,600 i) 

37,000 ii) 

> 50,0001i) 

> 120,000 iii) 

< 260,000 iv5--1 L' }J,ed 1 ~l E~;r, Later Acheul inn 
I --------------------~~-------------------~ 

i) BE:aumont and Vogel (1972a) 
ii) Beaumont and Vogel (1972b) 

iii) Klein (1973) 
iv) Howell, F.C., et al. (1972) 

-~ 

(j\ 
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.A..PPEND IX I I 

IDENTIFICATORY k"'ill DESCRIPTIVE CATALOGUE OF FOSSIL PORCUPINE 

MATERIAL FROM THE SODTH AFRICAN AUSTRALOPITHECINE CAVES AND 

CAVE OF HEARTHS 
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APPENDIX II 

IDENTIFICATORY AND DESCRIPTIVE CATALOGUE OF FOSSIL 

PORCUPINE ~f.l\TERIAL FROM TEE SOUTH AFRICAN 

AUSTRALOPITHECINE CAvES AND CAVE OF HEARTHS 

The following 203 fossil spec~mens have been considered ~n this thesis: 

1. MAKAPANSGAT LI~mHORKS (71 specimens) 

MlOOO - Ml013 

2. 

3. 

Ml016 

Ml802 - Ml825 

M2516 - M2523 

M2525 - H2527 

M8220 

M8233 

M8276 - M8278 

M828l - H8282 

M8284 - M8294 

M8362 - M8364 

STERKFONTEIN 

STS 957a - e 

STS 1622 

STS 2061 

STS 2078 

STS 2095 

SFN 1 - 17 

(22 specimens) 

SWARTKRANS (15 specimens) 

SK 2040 

SK 2045 

SK 2466a, b 

SK 2835 

SK 2875 

SK 3063 

SK 3082 

SK 4315 

pp. 9-20 

pp. 20-23 

pp. 23-25 



SWART~~NS (continued) 

SK 6945 

SK 7155 

SK 14235 - SK 14238 

9 

4. Y~OMDRAAI A FAUNAL SITE (4 specimens) 

KA 757 

KA 1432 

KA 1607 

KA 1912 

5. CAVE OF HEARTHS (91 specimens) 

COH 712 - COH 769 

COR 2356 - COR 2358 

COR 2381 - COR 2410 

pp. 25-26 

pp. 26-36 

The cavern deposits and breccias from which the above-mentioned 

fossils have been extracted and the possible ages of the deposits 

have been discussed in Chapter 2 (SOURCE OF THE FOSSIL MATERIAL). 

The specimens have also been discussed in Ch~pter 4 (¥~JERL~LS). 

Asterisks denote Ro1otype or Syn-type specimens. 

1.MAKAPANSGAT LIMEWORKS 

1.1 M1000 

Right half-mandibular fragment of juvenile individual at growth 

stage 3. The specimen was broken in blasting operations immediately 

in front of H1 and behind the vacant and collapsed crypt of M3 • HI 1S 

obliquely broken at the alveolar rim, and M2 is slightly worn. The 

bony rugosities and depression marking the insertion of m. maxil­

lomandibularis, and part of the crista masseterica (which forms part 

of the insertions of m. masseter pars superficialis and m. masseter 

pars profunda_ text Fig. 55) are clearly visible on the lateral jaw 

surface. Much of the coronoid process is preserved. From the Grey 

Breccia. Early form of Rystrix africaeaustralis. 

This description differs from that originally gwen by Greemvood 

(1955, p. 77), for the following reason: even in very young individuals 

where dp, is the only functional cheek tooth (growth stage 1) the 
~ -

insertion of m. ~xillomanGibularis lies some distance below the 
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junction between dP4 and HI on the lateral surface of the jaw, and is 

marked by an obvious depression. If, as in Greenwood's description, the 

two in situ teeth are identified as H2 and H3 , the muscle insertion 

should not be visible, since the specimen is broken off immediately 

. f f 'M ' 1n ront 0 _~. However, since the insertion is clearly visible, the 

author considers the original description to be incorrect. Comparisons 

of MlOOO with a modern Hystrix africaeaustralis mandible at an equ1va­

lent stage of growth supports this V1ew. 

1. 2 . MlOOl 

Small fragment of isolated upper left incisor, probably adult, incisial 

surface not preserved. Growth stage uncertain. From the Grey Breccia. 

Taxonomic status uncertain, but probably an early form of Hystrix 

africaeaustralis, alternatively, a juvenile representative of 

H. makapanensis. 

1.3 Ml002* 

Anterior portion of left half-mandible of adult individual (gro\vth 

stage 6) broken through MI with intra-alveolar fragment of II' well­

worn P4 and fragmentary well-worn MI' Diastema largely intact. From 

the Grey Breccia. Holotype of Hystrix makapanensis Greenwood 1958. 

1.4 MI003 

Well-worn left M3 of old individual at growth stage 6, with a small 

fragment of the adjacent M2 embedded in a small mandibular fragment. 

From the Grey Breccia. Xenohystrix crassidens. 

This specimen was originally identified as Hystrix major 

Greenwood 1955 (now synonymous with H. makapan~nsis Greenwood 1958). 

The present author places the specimen under Xenohystrix crassidens 

(see Chapter 11, TAXONOtrrC STATUS OF THE FOSSIL HATERIAL). 

1.5 Ml004* 

Right maxillary fragment of adult individual (growth stage 6) with well-
121 worn M and M in situ. M with well-developed divergent roots artifi-

cially exposed to reveal the structure. The position of the spheno­

palatine foramen is apparent l5mm above the centre of the alveolar rim 

of M2 on the buccal surface of the maxilla. From the Grey Breccia .. 

Syn-type A of Xenohystrix crassidens Greemvood 1955. 

1. 6 HI005* 

Left maxillary fragnlent of adult individual (grol-lth stage 6) .. lith well­

worn, chipped p4 and compressed Nl and H2. The base of the root of the 
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jugal process of the maxillary is apparent lateral to the mesial face 
4 of P. From the Grey Breccia. Syn-type B of Xenohvstrix crassidens 

GreemlOod 1955. 

1. 7 Ml006* 

Upper left diastemic curve, part premaxilla, part maxilla, with the 

suture between the two clearly visible. II is in situ but displaced 

laterally, incisial surface intact, on which fine striae, probably caused 

by feeding and tooth-sharpening activities, can be seen. These run 

antero-posteriorly on the anterior portion of the incisial surface and 

transversely (mesio-distally ) on the posterior portion. The position 

of the incisor root is indicated by a slight protuberance of the maxil­

lary bone behind the premaxillary-maxillary suture. The fragment is 

broken through the mesial suture, and the left half of the incisial 

foramen is visible immediately anterior to the premaxillary-maxillary 

suture. Probably adult, growth stage 6. Rooted end of incisor shows 

signs of dorsal prefossilization damage. From the Grey Breccia. 

Syn-type C of Xenohystrix crassidens Greenwood 1958. 

1.8 Ml007* 

Most complete specimen available. Two-thirds of left half-mandible of 

robust adult individual at late growth stage 5, broken through the 

anterior portion of the diastema and obliquely through H3• Intra­

alveolar fragment of II' slightly-worn P4 and well-worn MI , M2 and 

fragmentary M3 preserved. Muscle attachments not preserved, but 

fracture caused by blasting operations in this region has exposed the 

well-developed and apparently divergent roots of H2 . From the Grey 

Breccia. Syn-type D of Xenohystrix crassidens Greenwood 1958. 

1. 9 MlOOa 

Fragment of anterior portion of pre-fossilizationally mutilated left 

half-mandible of adult individual (growth stage 6) with the uppe!:' por­

tion of diastemic curve and the upper portion of the curved socket of 

II preserved. A moderately worn P4 is preserved and behind it part of 

the socket of }~} which indicates the divergent nature of its roots. 

From the Grey Breccie. Xenohystrix crassidens. 

1.10 Ml009 

Isolated almost complete upper right incisor with complete incisial 

surface, on which fine striae, mainly antero-posteriorly (labio­

lingually) orientated, hav2 been preserved. Probably adult at growlh 
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stage 5 or 6. From the Grey Breccia. Xenohystrix ccassidens. 

1.11 MlOlO 

Extremely robust isolated mandibular tooth, even by gigantic standards. 

The large size, the shape, the persistence of the external enamel 

groove (hypostria) and to some extent the crown enamel pattern seems to 

suggest that it ~s P4 , but its root system and the fact that the damaged 

anterior enamel and dentine probably represents a very large mesial 

pressure facet would suggest that it is an M3 of an adult individual at 

late growth stage 6. Taxonomically, it has been treated as M3 . From 

the Grey Breccia. Xenohystrix crassidens. 

1.12 mOll 

Isolated well-worn left upper molar of adult individual (growth stage 6) 
3 with rather unusual crown enamel pattern. Probably M • Root bases 

preserved. From the Grey Breccia. Xenohystrix crassidens. 

1.13 Ml012 

Short fragment of isolated upper right incisor, incisial surface not 

preserved. Growth stage uncertain. From the Grey Breccia. Xenohystrix 

crassidens. 

1.14 Ml013 

Short fragment of isolated lower left incisor, incisia1 surface not 

preserved, dentine split. Growth stage uncertain. From the Grey 

Breccia. Xenohystrix crassidens. 

1.15 MI014 

Not Hystricid. Fragment of bovid ~nc~sor. 

1.16 MIOl5 

Portion of lower left diastemic curve containing fragment of I, and found 
.L 

to be part of specimen MIS03. See 1.19. 

1.17 Ml016 

Lightly \\Torn isolated right upper molar at groHth stage 3. Probably H2. 

Papillate roots largely missing. From the Grey Breccia. Early form of 

Hystrix afric~eaustralis. 

1.lS ~1802 

Fragr.1ent of left half-mandible of adult individual (early growth stage 5) 

broken off in front of P 4 and behind ~13' Complete tooth rov] preserved 

as well as intra-alveolar fragment of II' P 4 newly-erupted and unworn, 
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M} - M3 well-worn, the buccal enamel of M1 damaged. The muscle attach­

ment of ~maxillomandibu1aris is clearly visible laterally 8mm below 

the centre of the alveolar rim of M1 , ana the direction of the crista 

masseterica and coronoid process are indicated. The outer mandibular 

bone surface is badly damaged. From the Grey Breccia. Xenohystrix 

crassidens. 

1.19 M1803 

Anterior portion of left half-mandible of adult individual (late 

growth stage 6). Much of diastemic curve preserved, formed largely 

by specimen MI015 which was found to be part of M1803. Mandible 

broken behind M1 . Intra-alveolar fragment of 11 and well-worn P4 

and M1 present. The exceptionally well-marked pit-like muscle attach­

ment of m. maxilJomandibu1aris is clearly visible laterally, lOmm 

below the centre of the alveolar rim of MI' From the Grey Breccia. 

Xenohystrix crassidens. 

1. 20 M1804 

Left maxillary fragment of adult individual (growth stage 6) \.;ith y7ell-
2 3 1 worn M and M present. The alveolus of M indicates the nature of its 

roots and the degree of compression. The fragment is broken at the 

median and palatine sutures. The position of the sphenopalatine 

foramen 1,5cm above the M2 is apparent on the lateral surface of the 

maxillary. From the Grey Breccia. Xenonystrix crassidens. 

1.21 M1805 

Left maxillary fragment of young adult individual (early growth stage 5) 

with newly-erupted unworn p4, worn Ml and fragmentary M2. The location 

of the sphenopalatine foramen 10mm above the Ml/M2 junction and the base 
4 of the jugal process of the maxillary lateral to the P arel1isible on 

the buccal surface of the fragment. From the Grey Breccia. 

Xenohystrix crassidens. 

1. 22 Ml806 

I.eft mandibular fragment of adult individual (grmvth stage 5) broken 

in front of M1 and behind M3 , with well-worn MI , M2 and M3 and frag­

ment of 11 in situ. Exceptionally well-marked muscle attachments and 

the anterior part of the crista masseterica are visible on the 

lateral jaw surface. From the Grey Breccia. Early form of Hystrjx 

africaeaustralis. 
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1. 23 MI807 

Well-worn right MI and N2 of adult individual (growth stage 5) 

encased in small fragment of mandibular bone. Possibly counterpart 

of M1806. From the Grey Breccia. Early form of Hystrix africae­

australis. 

1. 24 Ml808 

Well-preserved isolated right P4 at growth stage 5, slightly worn 

and showing three well-developed divergent roots. From the Grey 

Breccia. Xenohystrix crassidens. 

1. 25 Ml809 

Exceptionally large upper right maxillary tooth at growth stage 6. 

b bl . I d . h 4 . h h b I Pro a y ~so ate r~g t P W1t somew at a errant crown ename pattern. 

position and size of roots indicated but not preserved. From the 

Grey Breccia. Xenohystrix crassidens. 

1.26 MlSIO 

Isolated well-worn right P4 at growth stage 6, s~ze and position of 

roots indicated but not preserved. From the Grey Breccia. Xeno­

hystrix crassidens. 

1. 27 M18ll 

Isolated worn right P
4 

at growth stage 6, broken off above root level. 

From the Grey Breccia. Probably referable to Hystr~x makapanensis. 

1. 28 Ml812 

Isolated worn left p4 at growth stage 6, with one of its three roots 

(the lingual) ~n a small maxillary fragment, the other two being 

partially preserved. From the Grey Breccia. Taxonomic affinities 

uncertain.Possibly a particularly small individual of Xenohystrix 

crassidens, although the strong curvature and rather poorly-deve­

loped roots suggest that it could be a normal-sized Hystrix 

makapanensi~, of which this spec~men would then be the only 

maxillary fragment available. The cro~~-enamel pattern compares 

favourably with both that of Xenohystrix and H. africaeaustralis, 

but the size of the tooth ~s beyond the range of that of the latter 

species. 

1. 29 H1813 

Isolated well-worn right P4 at growth stage 6 with only one of its 

three roots partially preserved. Hell-marked distal pressure facet 

present. From the Grey Breccia.X~hystrix crassidens. 
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1. 30 M1814 

Isolated well-worn right M2 of adult individual at growth stage 6 

broken above the level of root divergence. Well-marked anterior 

and posterior pressure facets present. From the Grey Breccia. 

Xenohystrix crassidens. 

1. 31 Ml815 

Isolated worn left P4 at growth stage 6 with part of distal root 

preserved. Probably derived from the same individual as M1811. 

From the Grey Breccia. Probably referable to Hystrix makapanensis. 

1. 32 Ml816 

Isolated much-worn and antero-posteriorly compressed right MI of 

adult individual (growth stage 6) with part of the lingual root 

preserved. From the Grey Breccia. Xenohystrix crassidens. 

1. 33 M18l7 

Isolated well-worn left M2 at growth stage 5, roots not preserved. 

From the Grey Breccia. Early form of Hystrix africaeaustralis. 

1. 34 H18l8 

"Isolated slightly worn right upper molar of juvenile individual, 

. h I 2 b bl 2 h 3 h h e~t er M or M , more pro a y M at growt stage • T e toot 

is strongly curved buccal1y. Roots not preserved. From the 

Grey Breccia. Early form of Hystrix africaeaustralis. 

1.35 MISl9 
3 Isolated slightly-worn upper right molar, probably M at growth 

stage 4. The tooth is strongly curved and broken at the junction 

of the roots and crown. From the Grey Breccia. Early form of 

Hystrix africaeaustralis. 

1.36 MIS20 
2 

Isolated worn right M at growth stage 4, probably derived from the 

same individual as H1819. Tooth strongly curved buccally, roots not 

preserved •. A rather unusual tuberculate 'cusp' can be seen at the 

base of the internal enamel fold. From the Grey Breccia. Early 

form of Hystrix africaeaustralis. 

1. 37 Ml821 
3 Isolated slightly-worn left M at growth stage 4, derived from the 

same individual as specimens Hl819 and M1820. Tooth strongly curved 

buccally, roots not preserved. From the Grey Breccia. Early form of 

Hystrix africaeaustralis. 
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1.38 M1822 
2 

Isolated well-worn left M of adult individual at g:r-owth stage 6, 

with damaged papillate roots. From the Grey Breccia. Early fOl~ 

of Hystrix africaeaustralis. 

1. 39 M1823 

Isolated well-worn right M3 at growth stage 6 with damaged papillate 

roots. From the Grey Breccia. Early form of Hystrix africaeaustralis. 

1.40 M1824 

Isolated very well-worn right p4 of old individual (late growth stage 

6) with the lingual root preserved. From the Grey Breccia. Most 

probably referable to Xenohystrix crassidens. 

1. 41 Ml825 

Isolated unworn left maxillary molar of extremely young individual, 
. h 1. h . f 2 ( . h 2) 2 h e1t er M pr10r to t e erupt10n 0 M growt stage M at growt 

3 stage 3, or M (early growth stage 4). Tooth strongly curved buccal1y, 

roots not preserved. From the Grey Breccia. Early form of Hystrix 

africaeaustralis. 

1. 42 M2516 

Isolated well-worn left M3 of mature adult individual (grovlth stage 6), 

roots not preserved. From the Grey Breccia. Xenohystrix crassidens. 

1. 43 M2517 

Isolated worn left M, without roots, probably of young adult 
l. 

individual (growth stage 5). From the Grey Breccia. Probably 

referable to Xenohystrix crassidens. 

1.44 M2518 

Isolated well-\o70rn left ~ at growth stage 6, with roots partially 

preserved. From the Grey Breccia. Xenohystrix crassidens. 

1.45 M25l9 

Anterior enamel fragment of isolated lower right incisor, prerossili­

zationally split along the enamel-dentine junction. Only a small part 

of the incisial surface is preserved. Growth stage uncertain, probably 

5 or 6. Fine transverse (mesio-distal) striae, probably caused by 

gnawing and tooth sharpening activities are preserved on the remnant 

of the incisial surface. From the Grey Breccia. Xenohystrix 

crassidens. 
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1.46 M2520 

Fragment of isolated upper right incisor, incisial surface not 

preserved. Growth stage uncertain. From the Grey Breccia. 

Xenohystrix crassidens. 

1.47 M2521 

Fragment of badly fractured (partly prefossilizationally) isolated 

lower right incisor, incisial surface not preserved. Growth stage 

uncertain. From the Grey Breccia. Xenohystrix crassidens. 

1.48 M2522 

Small fragment of anterior tip of upper right incisor with much of 

incisial surface preserved. Fine grooves,antero-posteriorly or~en­

tated on the anterior part and transversely on the posterior side of 

the surface, are present. Growth stage uncertain. From the Grey 

Breccia. Xenohystrix crassidens. 

1.49 M2523 

Fragment of lower left incisor with a small sliver of dentine missing, 

incisial surface not preserved. Probably damaged post-fossilizationally. 

Growth stage uncertain. Xenohystrix c~~dens. From the Grey Breccia. 

1.50 M2524 

Not Hystricid. 

1.51 M2525 

Small piece of lower incisor enamel, prefossilizationally split away 

from dentine. Growth stage uncertain. From the Grey Breccia. 

Xenohystrix crassidens. 

1.52 M2526 

Anterior portion of isolated upper left incisor with perfectly 

preserved incisial surface, on which wear striae are clearly visible. 

Growth stage uncertain. From the Grey Breccia. Taxonomic affinities 

unclear because of undiagnostic nature of fragment. Probably a 

juvenile Hystrix cf. makapanensis. 

1.53 M2527 

Fragment of upper right incisor, probably juvenile, cutting edge not 

preserved. Growth stage uncertain. From the Grey Breccia. Hystrix cf. 

africaeaustralis. 
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1. 54 M8220 
4 Isolated worn right P at grm.,rth stage 6 broken above root level. From 

the Grey Breccia. Taxonomic affinities uncertain but either Hystrix 

cf. makapanensis or more probably Xenohystrix crassidens. 

1. 55 M8233 

Fragment of prefossilizationally damaged lower left incisor; incisial 

surface not preserved. Growth stage uncertain. From the Grey Breccia. 

Xenohystrix crassidens. 

1.56 M8276 

Extremely large isolated lower molar, even by gigantic standards. 

Rather aberrant ill-preserved roots and crown enamel pattern. 

Probably left H3 at growth stage 6. From the Grey Breccia. 

Xenohystrix crassidens. 

1. 57 M8277 

Fragmentary right half-mandible of adult individual at growth stage 6 

with intact diastema preserved, jaw broken behind }13 • Complete tooth 

row P4 to M3 in situ, all well worn. II is present but anteriorly 

displaced; incisial surface fractured. Huscle attachment for 

m. maxillomandibularis faintly indicated 13mm below the junction 

between P4 and HI on the lateral surface of the jaw. From the Upper 

Phase I (Pink) Breccia. Early form of Hystrix africaeaustralis. 

1. 58 M8278 

Fragment of left half-rnandible of adult individual broken through 

diastema 1n front of P4 ' A badly shattered MI and M2, and intra­

alveolar portion of II are present. Huscle attachment for m. maxillo­

mandibularis can be seen lcm below the junction between P4 and HI on 

the buccal surface of the jaw. From the Upper Phase I (Pink) Breccia. 

Fragmentary condition of specimen makes taxonomic placement difficult 

but on size alone it is probably Hy~trix. ~akap.anensis or possibly an 

early form of H. africaeaustrali s, \-lith excessively ,yell developed P 4' 

1.59 H8281 ~tage 6. 

Fragment of right half-mandible of young individual at.growth stage 2. 

Much of the sharply-curved diastema preserved. Jaw broken some dist­

ance behind newly-eruptec and very slightly worn H2, A slightly worn 

dp4 1S also t N I '""t' t d 1 t I presen. 0 muse e a~ acnmen s preserve on a era Jaw 
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surface. Upper Phase I (Pink) Breccia. The sharply-curving diastema, 

the large size of the neHly-erupted teeth and the depth of the 1;"amus 

below the dP4 suggest that this specimen represents a juvenile 

Xenohystrix crassidens. 

1.60 M8282 

Fragment of left half-mandible of juvenile individual at growth 

stage 3, broken obliquely through the diastema and dP4' and behind 

M2• Broken roots of dP4' slightly worn Ml , newly erupted M2 and intra­

alveolar fragment of II are preserved. The depression marking the 

attachment of m. maxillomandibularis is visible on the lateral surface 

of the jaw, 8rum below the centre of the alveolar rim of~. Part of 

the crista masseterica also preserved. From the Upper Phase I (Pink) 

Breccia. Probably juvenile Hystrix makapanensis. 

1.6lM8283 

Not Hystricid. 

1.62M8284 

Isolated, worn and rather small left M3 with strong buccal curva­

ture and damaged papillate roots. Probably at growth stage 4. 

Phase II Breccia. Hystrix africaeaustralis. 

1. 63 M8285 

1 d d h 11 ' h 3 . h b 1 Iso ate , worn an rat er sma rlg t M Wlt strong ucca curva-

ture and damaged papillate roots. Probably at growth stage 4. 

Phase II Breccia. Hystrix africaeaustralis. 

1. 64 M8286 

A well-worn left M2 at growth stage 6 preserved in a small mandibular 

fragment. Rather well-developed roots and exposed buccally. From 

the Grey Breccia. Xenohystrix crassidens. 

1. 65 M8287 
3 Isolated well-worn left H at growth stage 6 with roots partially 

preserved. From the Grey Breccia. Xenohystrix crassidens. 

1.66M8288 
3 Isolated slightly-worn left M at gro\vth stage 6, T,.1ith root bases 

indicated. From the Grey Breccia. Xenohystrix crassidens. 

1.67 M8289 
? 

Isolated, worn left H~ at grmvth stage 6, probably the adj acent tooth 
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to M8288, with root bases indicated. From the Grey Breccia. 

Xenohystrix crassidens. 

1.68 M8290 

Very fragmentary isolated left P at growth stage 6, roots not 
4 

preserved. From the Grey Breccia. Probably referable to Hystrix 

makapanensis. 

1. 69 M829l 

Fragmentary isolated slightly-worn lower left molar of juvenile 

individual, either Ml or M2 • Probably growth stage 3. From the 

Grey Breccia. Early form of Hystrix africaeaustralis. 

1. 70 M8292 

Isolated unworn lower right molar. Probably M3 at early growth stage 4. 

Roots not preserved~ From the Grey Breccia. Early form of Hystrix 

africaeaustralis. 

1. 71 H8293 

Small fragment of upper right incisor, incisial surface not preserved. 

Growth stage uncertain. From the Grey Breccia. Early form of 

~strix africaeaustralis. 

1.72M8294 

Almost complete upper right incisor of very young individual, incisial 

surface preserved. Growth stage uncertain. From the Grey Breccia. 

Taxonomic affinities uncertain because incisor not very diagnostic, 

but probably referable to Hystrix africaeaustralis. 

1.73 M8362 i) 

Small fragment of lower 1nC1sor, split prefossilizationally along 

enamel-dentine junction, cutting edge not preserved. Growth stage 

uncertain. Fro!Il the Grey Breccia. ~hystrix crassidens. 

2 STERKFONTEIN 

2.1 STS 957~ (Type Site) 

Left mandibular fragment of juvenile individual at grm-lth stage 3 

with diastemic curve preserved. Specimen broken off irr@ediately 

behind H2• Intra-alveolar fragment of \' well-vJOrn dp 4' HI and 

newly-erupted unworn M2 present. The pit-like depression marking 
-----

1) Specimens M8363 (an isolated right lower incisor fragment) and M8364 (an 
isolated lower left H3 ) both from the Grey Breccia and both referred to 
Xenohystrix crassidens \.;rere omitted in error from this list. 
-----~.~~----------~--
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the insertion of m. maxillomandibularis is visible lcm below the 

junction between dP4 and Ml on the lateral surface of the jaw •. 

2.1 STS 957b, c 

Right mandibular fragment of same individual (in two pieces) and in 

similar condition, except that less of the diastema is preserved. 

Part of the collapsed alveolar crypt of M3 can be seen behind M
2

• 

2.1 STS 957d, e 

Very small mandibular fragments of same individual. Specimens 

957a-e probably all derived from the Type Site (Pink) Breccia, but 

since all traces of the breccial matrix have been removed during 

acetic acid preparation the exact horizon from which they were 

recovered will remain uncertain. Hystrix africaeaustralis. 

2.2 STS 1622 
3 Isolated slightly-worn right M at growth stage 4. Tooth strongly 

curved buccally, papillate roots preserved. Probably derived from 

the Type Site (Pink) Breccia. Hystrix africaeaustralis. 

2.3 STS 2061 

Small fragment of left premaxillary with part of intra-alveolar 

portion of II present. Growth stage uncertain. Probably derived 

from the Type Site (Pink) Breccia. Hystrix africaeaustralis. 

2.4 STS 2078 

Complete left maxillary tooth row embedded in a very small maxillary 
4 1 3 fragment; P newly-erupted and unworn, M -M well-worn (gro\vth 

stage 5). Probably derived from Type Site (Pink) Breccia. Hystrix 

africaeaustralis. 

2.5 STS 2095 

FraglT'.ent of anterior section of left half-mandible with intact 

diastema, fractured through P4' 

but displaced. Growth stage 6. 

Intra-alveolar portion of II present 

Probably derived from the Type Site 

(Pink) Breccia. Hystrix africaeaustralis. 

2.6 SFN 1 
4 

Well-worn left P (growth stage 6), distinctly small, and embedded 

in a very small maxillary fragment. From Dump I. Hystrix 

africaeaustralis. 
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2.7 SFN 2 
3 Well-worn left M of adult individual (growth stage 6), papillate roots 

intact. From Dump I. Hystrix africaeaustralis. 

2.8 SFN 3 

Isolated well-worn left M3 (growth stage 6), roots intact. From 

Dump I. Hystrix africaeaustralis. 

2.9 SFN 4 

Isolated well-worn left M2 at late growth stage 5, roots m1ss1ng. 

From Dump I. Hystrix africaeaustralis. 

2.10 SFN 5 

Isolated newly-erupted and slightly-worn lower molar, too imnlature 

to determine with certainty whether Ml , M2 or M3 but probably Ml 

or M2 • Growth stage thus uncertain but probably 2 or 3. Specimen 

fractured in such a way as to show a well-preserved section of the 

internal structure of the tooth. From Dump'I. Hystrix africae­

australis. 

2.11 SFN 6 

1 d 11 . h 3 h 6 Iso ate we -worn r1g t M at growt stage ,roots m1ss1ng. 

From Dump 2. Hystrix africaeaustralis. 

2.12 SFN 7 
3 Isolated worn right M at growth stage 6. Tooth strongly curved 

buccally; papillate roots missing. From Dump 13. ~ystrix 

africaeaustralis. 

2.13 SFN 8 

Isolated worn right lower molar, probably M , with papillate root 
2 

bases indicated but roots almost completely destroyed. Growth 

stage 5. From Dump 8. Hystrix africaeaustralis. 

2.14 SFN 9 

Isolated well-worn right P4 at growth stage 6 with poorly preserved 

roots. From Dump 8. Hystrix africaeaustcalis. 

2.15 SFN 10 

Isolated "Tell-vlOrn right M3 at growth stage 6, with poorly preserved 

roots. From Dump 8. Hystrix africaeaustralis. 

2.16 SFN 11 

Isolated well-worn antero-posteriorly compressed right HI at growth 
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stage 6, roots missing. From Dump 8. Hystrix africaeaustralis. 

2.17 SFN 12 

Isolated worn left upper molar, probably ~, at early stage of wear; 

at early growth stage 4. From Dump 8. Hystrix africaeaustralis. 

2.18 SFN 13 

Isolated newly-erupted, unworn left lower (?) molar, too immature 

to determine with certainty whether Ml' H2 or M3, but more probably 

M2 or M3 • Growth stage uncertain, probably 3 or 4. From Dump 8. 

Hystrix africaeaustralis. 

2.19 SFN 14 

Isolated neHly-erupted unworn lower left molar, probably M2 , at 

growth stage 3. From Dump 8. Hystrix africaeaustralis. 

2.20 SFN15 

Isolated well-worn fragmentary lower left molar, probably M2• 

Roots and half of crown missing. Growth stage 5 or 6. From Dump 8. 

Hystrix africaeaustraiis. 

2.21 SFN16 

Isolated well-worn left Ml of adult individual at growth stage 6 

with root bases indicated but not well preserved. From Dump 8. 

Hystrix africaeaustralis. 

2.22SFN 17 

Isolated rather large well-worn right M2, probably at growth stage 5. 

Crown damaged and roots completely missing. From Dump 10. Hystrix 

africaeaustralis. 

3. SWARTKRANS 

3.1 SK 2040 

Isolated slightly-worn rather small right M3 showing strong buccal 

curvature, probably at early growth stage 4. Roots destroyed. From 

Swartkrans Member 2 (brown breccia). Hystrix africaeaustralis. 

3.2 SK 2045 

Almost complete isolated upper left incisor with incisial surface 

preserved, growth stage uncertain. Probably from Member 2 (?) 

(brown breccia). Hystrix africaeaustralis. 
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3.3 SK 2466a, b 
3 2 Well-worn right M and M respectively, held tcgether by matrix. Teeth 

strongly curved buccally, small papillate roots preserved. Growth 

stage 5. From Member I (pink breccia). Hy~trix africaeaustralis. 

3.4 SK 2835 

Upper diastemic curve, formed by left and right premaxillaries and 

anterior portion of left and right maxillaries. The left and right 

incisial foramina are clearly visible immediately anterior to the 

premaxillary/maxillary suture, and a protuberance on each maxillary 

bone marks the positions of the roots of the incisors. Growth stage 

uncertain. From Member 2 (brown breccia). Hystrix africaeaustra1is. 

3.5 SK 2875 

Enamel sheath of portion of isolated lower incisor (probably right) 

cutting edge not preserved. Growth stage uncertain. Probably from 

Member I (pink breccia). Hystrix africaeaustralis. 

3.6 SK 3063 

Almost complete left half-mandible at early growth stage 6, broken 

through anterior portion of diastema and posterior portion of ramus. 

Intra-alveolar portion of II and complete tooth row P4 to M3 present, 

teeth all well-worn. pit-like muscle attachment of m. maxillo-

mandibularis and the anterior point of the crista masseterica preserved 

on outer surface of the jaw. Hesial surface of jaw badly crushed. 

From Hember 2 (brown breccia). Hystrix africaeaustralis. 

3.7SK 3082 

Posterior palatal fragment at early growth stage 4, bearing worn 

left M2 and M3 and fragmentary right M2. Part of the palatal suture 

and maxillo-palatine suture preserved. From Member I (pink breccia), 

Associated with the remains of a large number of small rodents. 

Hystrix africaeaustralis. 

3.8 SK 4315 

Anterior part of isolated upper left incisor with small part of 

incisial surface preserved. Growth stage uncertain. Probably from 

Member I (pink breccia). Hystrix africaeaustralis. 

3.9 SK 6945 

Fragment of right half-mandible of individual at late growth stage 4, 

in process of shedding dP4' ~'lost of diastemic curve preserved; 
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specimen broken behind M2• Intra-alveolar part of II' the roots of 

dP4' and well-worn HI and M2 in situ. Teeth rather large. A prominent 

swelling on the cuter Jaw surface either indicates the presence of the 

permanent P4 below the alveolus of dP4 or is a pathological deformity. 

Muscle attachment of m. maxillomandibularis preserved. From Member 2 

'decalcified breccia'. Hystrix africaeaustralis. 

3.10 SK 7155 

Isolated well-worn left Ml of adult individual at grm·,th stage 6 but 

distinctly small, broken off above root level. From Member 2 (brown 

breccia). Hystrix africaeaustralis. 

3.11 SK 14235 

Fragment of left half-mandible at growth stage 6, but distinctly small, 

broken through diastemic curve and immediately behind the alveolus of 

M
3

• Intra-alveolar fragment of II as well as well-worn P4 (?) preser­

ved. Muscle attachment of m. maxillomandibularis preserved on the outer 

surface of the jaw. From Member 2 (brown breccia). Hystrix africae­

australis. 

3.12 SK 14236 
1 Isolated well-worn left M , probably at growth stage 6 with broken 

roots. From Member 1 (pink breccia). Hystrix africaeaustralis. 

3.13 SK 14237 

Isolated well-worn left P
4 

(growth stage 6) distinctly large, with 

broken roots. Probably from Member I (pink breccia). Hystrix africae­

australis. 

3.14 SK 14238 

Small fragment of enamel sheath of isolated upper ~nc~sor, incisial sur­

face not preserved. Growth stage uncertain. From Member 2 (brown breccia). 

Hystrix africaeaustralis. 

4. KROMDRAAI A 

4.1 KA 757 

Fragment of left half-mandible of young adult individual at growth stage 

5, broken behind M3 but with all except anterior terminal portion of dias­

temic curve intact. Intra-alveolar fragment of 11 and cOIilplete tooth row 

P4-H3 preserved. P4 newly-erupted and little--"lOrn, HI to H3 worn. 
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Muscle attachment of m. maxillo~ndibularis preserved on lateral sur-

face of the jaw. 

australis. 

Fine-grained Kromdraai A Breccia, 

4.2 KA 1432 

Hystrix africae-. 

Fragment of right half-mandible of juvenile individual at growth 

stage 3, much of diastema preserved. Specimen fractured some distance 

behind the newly-erupted H2 , Intra-alveolar fragment of II and dP4-M2 

preserved; dP4 worn, M1 slightly worn and M2 newly-erupted and unworn. 

Although juvenile, teeth distinctly large. Posterior mesial portion 

of mandible badly crushed. Associated with numerous micro-mammalian 

limb-bones and isolated teeth. Fine-grained Kromdraai A Breccia. 

Hystrix africaeaustralis. 

4.3 KA 1607 

Isolated worn right M3 • Fine-grained Kromdraai A Breccia. Hystrix 

africaeaustralis. 

4.4 KA 1912 

Isolated right M3 slightly-worn and probably at growth stage 5. Speci­

men has an aberrant crown-enamel pattern. From the fine-grained Krom­

draai A Breccia (?). The site from \vhich this specimen "laS derived is 

problematic. Tooth too large for Hystrix africaeaustralis and too 

small for Xenohystrix crassidens.Therefore probably Hystrix cf. 

makapartensis. 

5 CAVE OF HEARTHS 

All the specimens listed below are representatives of the modern southern 

African species, Hystrix africaeaustralis. All bear the catalogue code 

COH, denoting the Cave of Hearths. The letter or pair of letters and 

first figure or pair of figures appearing after the specimen number are 

the excavation grid co-ordinates, marking the position in the cave from 

which the specimen was removed. The last pair of figures refer to the 

depth at which the spec~men was found, either in inches or feet. The 

stratigraphy of the Cave of Hearths has been dealt with ~n Appendix I. 

5.1 COH 712 ESA (Beds 1-3 or CH ESA SU 1-3) 

Badly shattered, burnt fragment of right half-mandible, with the remains 

of fractured II and distorted M1 in situ. Fragment held together by 

matrix. Juvenile, at growth stage 4. 
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5.2 COR 713 T - W/IS - 19/28 - 31' SINKHOLE 

Complete, well--worn right mandibular tooth row of mature adult indivi­

dual (growth stage 6) preserved in a small mandibular fragment. 

5.3 COR 714 CR/7 2 - 84" Bed 8 

Very small fragment of right half-mandible of individual at growth 

stage 6, with the remains of a badly-damaged large P4 and a very 

well-worn and compressed fragmentary Ml in situ. 

5.4 COR 715 V - W/15 - 19/31 - 34' SINKHOLE 

Complete well-worn left lower tooth row of adult individual at growth 

stage 6, embedded in a small fragment of mandibular bone. 

5.5 COH 716 CH/l08 - 180" Bed 6 

Small fragment of right half-mandible of juvenile individual, probably 

at growth stage 4, with part of diastemic curve preserved. Specimen 

broken through alveolus of M3 • Only the alveoli of II' M2 , M2 and M3 

and the roots of dP4 are preserved. Specimen broken prior to fossili­

zation. 

5.6 COH717 W/IS - 19/31 - 34' SINKHOLE 

Small fragment of right half-mandible of adult individual, probably at 

growth stage 6, with the alveolus of Ml , a well-yJOrn M2 and part of 

the alveolus of M3 preserved. 

5.7COH 718 R/ls - 19/31 - 34' SINKHOLE 

Small fragment of right half-mandible of adult individual (growth stage 

6) with the upper part of diastemic curve and a well-worn P4 preserved. 

5.8 COR 719 T - W/ls - 19/28 - 31' SINKHOLE 

Fragment of right half-mandible of a very old individual, (terminal 

growth stage 6), practically edentulous with age. Part of an exces­

sively worn P4 is preserved. The alveoli of Ml to M3 resorbed, alveo­

lus of II empty. Muscle attachments apparent on lateral jaw surface. 

5.9 COR 720 R/19 - 25' SINKHOLE 

Fragment of left half-mandible of adult individual (growth stage 6) 

with diastema missing. Very shattered P4 and Ml (badly compressed) 

and a complete M2 are preserved. Intra-alveolar fragment of II also 

present. Huscle attachments visible laterally. 
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5.10 COH 721 C H 156 - l68B" Bed 6 

Left premaxilla, with ~ 1n situ. position of foramina incisiva and 

premaxilla-maxilla suture apparent. Incisial surface of incisor com­

plete, pulp cavity exposed, i.e. growth stage 5 or 6. 

5.11 COH 722 S/15 - 19/28 - 31' SINKHOLE 

Small right mandibular fragment with Ml preserved. Growth stage 6. 

5.12 COH 723 Q/19/4 - 6' SINKHOLE 

Fragment of right half-mandible of juvenile individual (growth stage 3) 

with the greater part of the diastema preserved. Specimen broken through 

MI' Intra-alveolar fragment of II' newly-erupted dP4 and HI (damaged) 

present. Incisial surface missing. 

5.13 COH 724 R/15 - 19/31 - 34' SINKHOLE 

Very small fragment of left half-mandible of immature individual at 

early growth stage 2, with small intra-alveolar fragment of II and 

slightly-worn dP4 in situ. Greater part of diastema preserved. 

5.14 COH 725 S - U/15 - 19/31 - 34' SINKHOLE 

Fragment of right half-mandible of mature adult individual at growth 

stage 6, with well-worn P4 • The alveoli only of II' M1, M2 and part 

of that of M3 are preserved. 

5.15 COH 726 vJ/15 - 19/31 - 34' SINKHOLE 

Fragment of left half-mandible of juvenile individual at growth 

stage 2, containing slightly-worn M1 and erupting M2, Very small intra­

alveolar fragment of incisor present. Diastema almost complete, 

specimen broken behind M2• 

5.16 COH 727 CH/120 - 132" Bed 5 

Fragment of right half-mandible of juvenile individual with greater part 

of diastema preserved, specimen broken through alveolus of Y1' Alveoli 

of II and dP4 as well as newly erupted slightly worn Ml p·cesent. Growth 
Stage 2. 

5.17 COR 728 CH/94" 1 108" Bed 7 

Fairly large badly shattered fragment of the left half-mandible of a 

robust adult individual (growth stage 6). Diaste~ic curve almost com­

plete. Specimen broken posteriorly (behind H
3

) and ventrally. Intra­

alveolar fragment of incisor, weil-worn P
4 

and M3 and matrix-filled 

alveoli of Ml and H2 preserved. 
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5.18 COR 729 * T - U/lS - 19/28 - 30' SINKHOLE 

Fragment of left half-mandible of individual at terminal growth 

stage 6. The alveoli of MI, H2 and M3 largely resorbed; these 

teeth were probably shed prior to death. Fragmentary roots of P4 
preserved. Muscle attachments visible laterally. 

5.19 COR 730 * S - TI15 - 19/28 - 30' SINKHOLE 

Small fragment of anterior part of left half-mandible of juvenile 

individual showing part of diastemic curve. Growth stage uncer­

tain, probably growth stage 4 (early). 

5.20 COR 731 T - WI15 - 19/28 - 31' SINKHOLE 

Fragment of right half-mandible of mature adult individual at termi­

nal growth stage 6 with vacant alveoli for II' P4 , HI and M2• 

5.21 COR 732 V - W/15 - 19/31 - 34' SINKHOLE 

Small left mandibular fragment of adult individual bearing a well­

worn~. Growth stage 6. 

5.22 COR 733 R/17/24' SINKHOLE 

Fragment of right half-mandible of juvenile individual (growth stage 3) 

with part of diastema preserved. Specimen broken through MI' Part 

of fragmentary II' worn dP4 and fragmentary worn MI present. 

5.23 COR 734 S - U/15 - 19/31 - 34' SIN~!OLE 

Fragment of right half-mandible of very old individual (terminal 

growth stage 6) showing signs of prefossilization mutilation. The 

alveoli of ~, H2 and H3 are almost completely resorbed, so that only 

stumps of these teeth could have been present at death. Alveolus for 

P4 also vacant. 

5.24 COR 735 CR/120 - 132A" Bed 5 

Right premaxillary fragment, forming part of upper diastemic curve, 
1 with fragmentary I present. Incisial surface partially preserved. 

Growth stage uncertain. 

5.25 COR 736 P./19/25 , SINKHOLE 

Fragment of right half-mandible of adult individual (growth stage 6) 

broken at diastema and some distance behind matrix-filled alveolus 

of H3 . Well-worn P
4

, ~ and t1z are present as well as part of empty 

alveolus of II' 
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5.26 COB 737 S - U/15 - 19/31 - 34' SINKHOLE 

Part of upper diastemic curve, formed by small fragments of left 

and right premaxi1laries, with position of foramina incisiva visible 

on right premaxillary. Part of alveolus of right 11 preserved. 

Growth stage uncertain. 

5.27 COB 738 T - W/15 - 19/28 - 31' SINKHOLE 

Cranial fragment. Porcupine? 

5.28 COB 739 S/lS - 19/28 - 31' SINKHOLE 

The enamel portion of an almost complete isolated lower right incisor, 

split (prefossilizational1y) along the enamel-de,tine junction. Incisia1 

surface partially preserved. Growth stage uncertain, probably 4, S or 6. 

5.29 COB 740 W/lS - 19/31 - 34' SINKHOLE 

The enamel part of an almost complete isolated upper left incisor, 

split (prefossilizationa1ly) along the enamel-dentine junction. Incisia1 

surface partially preserved. Growth stage uncertain. 

S.30 COB 741 V - W/lS - 19/31 - 34' SINKHOLE 

The enamel part of an almost complete isolated lower left incisor, 

split (prior to fossilization) along the enamel-dentine junction. Incisial 

surface partially preserved. Growth stage uncertain. 

5.31 COB 742 W/lS - 19/31 - 34' SINKHOLE 

Enamel part of isolated fragment of upper right incisor, incisial sur­

face missing. Growth stage uncertain. 

5.32 COB 743 V - lv/IS - 19/31 - 34' SINKBOLE 

Enamel part of isolated upper right incisor, dentine largely split 

away (prior to fossilization), incisial surface partially preserved. 

Growth stage uncertain. 

5.33 COR 744 V - W/lS - 19/31 - 34' SINKHOLE 

Small fragment of anterior portion of isolated right upper incisor, 

incisial surface almost completely destroyed. Growth stage uncertain. 

5.34 COB 74S T - H/1S - 19/28 - 31' SINKHOLE 

Small fragment of split (prior to fossilization) isolated lower right 

incisor, with part of incisial surface preserved. Growth stage 

uncertain. 
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5.35 COR 746 CR/60 - 72" Bed 9 

Short fragment of isolated lower incisor, probably right, showing s~gns 

of pre-fossilization damage and artificial wear. Growth stage uncertain. 

5.36 COR 747 V - W/ls - 19/31 - 34' SINKHOLE 

Enamel portion of fragment of isolated lm.,er incisor, probably left, 

split prior to fossilization from dentine. Incisial surface not preser­

ved. Growth stage uncertain. 

5.37 COR 748 W/15 - 19/31 - 34' SINK~OLE 

Most of isolated left upper incisor, incisial surface preserved. Growth 

stage uncertain. 

5.38 COR 749 V - W/15 - 19/31 - 34' SINKHOLE 

Anterior fragment of isolated lower right incisor, split prior to 

fossilization along the enamel-dentine junction. Part of incisial sur­

face preserved. Growth stage uncertain. 

5.39 COR 750 V - W/15 - 19/31 - 34' SINKROLE 

Anterior fragment of isolated upper left incisor with part of incisial 

surface preserved. Growth stage uncertain. 

5.40 COR 751 T - W/15 - 19/28 - 31' SINKHOLE 

Part of enamel sheath of isolated upper incisor, probably right. Growth 

stage uncertain. 

5.41 COR 752 1/9/11 - 13' 

Calcined fragment of isolated lower right incisor. Probably from 

vicinity of hearth. Gro~rth stage uncertain. 

5.42 COR 753 T - W/lS - 19*28 - 31' SINKHOLE 

Short fragment of isolated upper left incisor, incisial surface 

missing. Growth stage uncertain. 

5.43COH 754 V - W/15 - 19/31 - 34' SINKHOLE 

Anterior enamel fragment of isolated lower left incisor, split prior 

to fossilization along the enamel-dentine junction. Growth stage 

uncertain. 

5.44 COR 755 S - U/ls - 19/28 - 31' SINKHOLE 

Isolated worn right P4 (growth stage 6) roots partially preserved. 

5.45 COR 756 V - W/15 - 19/31 - 34' SINKHOLE 

Isolated well-worn left P4 (growth stage 6), roots partially preserved. 
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5.46 COR 757 W/15 - 19/31 - 34' SINKHOLE 

Isolated well-worn left P
4 

(grov!th stage 6) of robust adult indivi­

dual, roots partially preserved. 

5.47 COR 758 W/15 - 19/31 - 34' SINKHOLE 

Isolated worn left Ml or M2, probably M2 with papillate roots pre­

served. Growth stage 5 (late) or 6. 

5.48 COR 759 SURFACE 

Isolated left Ml or M2 worn, probably at growth stage 3 or 4, roots 

absent. 

5.49 COR 760 T - W/15 -- 19/28 - 31' SINKROLE 
2 

Isolated worn right upper molar, probably M at growth stage 6, 

papillate roots partially preserved. 

5.50 COR 761 S/15 - 19/31 - 34' SINKHOLE 

Isolated well-worn Mz at growth stage 6, roots partially preserved. 

5.51 COR 762 V - W/15 - 19/31 - 34' SINKHOLE 

Isolated worn left Ml or M2 at growth stage 5 or 6. Only root bases 

present. 

5.52 COR 763 S/15 - 19/28 - 31' SINKHOLE 

Isolated very well-worn right Ml of mature adult at growth stage 6, 

markedly antero-posteriorly compressed. Roots partially preserved. 

5.53 COR 764 CR/84 - 96" Bed 8 

Isolated newly-erupted unworn left upper molar of juvenile individual, 

probably M3. Roots missing. Growth stage 4. 

5.54 COR 765 CR/84 - 96" Bed 8 

Isolated \·mrn lower left molar, probably M3 • Probably at growth 

stage 4. Roots missing. 

5.55 COR 766 W/15 - 19/31 - 34' SINKHOLE 

Isolated, newly-erupted unworn right lower molar of juvenile indivi­

dual, probably H3 , roots missing. Growth stage 4. 

5.56 COR 707 T - W/15 - 19/28 - 31' SIN~{OLE 

Isolated well-worn right Ml at growth stage 5 or 6. Roots partially 

preserved. 
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5.57 COH 768 CH/84 - 96" Bed 8 

Badly damaged isolated newly-erupted unworn upper molar, either HI 
2 or M. Growth stage uncertain. 

5.58 COH 769 V - W/15 - 19/31 - 34' SINKHOLE 

Damaged, isolated right Ml, well-worn and compressed. Growth stage 6. 

5.59 COH 2356 T - W/15 - 19/28 - 31' SINKHOLE 

Right mandibular diastemic fragment, bearing fragmentary incisor. 

Growth stage uncertain. 

5.60 COH 2357 CH/42" Bed 10 
3 Isolated worn left M , probably growth stage 4 or 5. Roots missing. 

5.61 COH 2358 CH/42" Bed 10 
3 Isolated well-worn left M , probably growth stage 5. Papillate 

roots present. 

5.62 COB 2381 T - U/15 - 19/28 - 30' SINKHOLE 

Fragment of left half-mandible of robust adult individual. Much of 

diastema preserved, specimen broken through ventral and posterior part 

of ramus. Complete tooth row P4-M3 in situ, all well-worn. P4 cracked 

and distorted by matrix-filled cracks. Growth stage 6. 

5.63COH 2382 CH/60 - 72" Bed 9 

Fragment of right half-mandible of adult individual with complete 

tooth row P4 to M3, all being well-worn. Growth stage 6. All teeth 

cracked and P4 , M2 and M3 particularly damaged. Muscle attachments 

clearly visible on lateral surface of the jaw. Coronoid, articular 

and angular processes missing. 

5.64 COH 2383 CH/24 - 48" Bed 10 

Fragment of left half-mandible of juvenile individual (growth stage 3) 

with small fragments of the roots of dP4 occupying the alveolus, 

worn ~ and M2 and newly-erupted very slightly worn M3 in situ. Part 

of alveolus of II present. Specimen broken in front of dP4 and some 

distance behind M
3

• 

5.65 COH 2384 CH/60 - 72" Bed 9 

Fragment of left half-mandible of adult individual, tooth row P
4 

to 

M3 complete and well-worn. Growth stage 6. All teeth cracked, P4 , M2 

and M3 damaged. Probably the half-mandible corresponding to COR 2382, 

as the specimens come from the same horizon within the deposit, and 

have identical crOw"TI enamel patterns. 
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5.66 COH 2385 T - F/15 - 19/28 - 30' SINKHOLE 

Left half-mandibular fragment of adult individual at growth stag~ 6. 

Well-worn P4' M2 and .H3 in situ, Matrix-filled alveolus of Ml also 

present. Muscle attachments visible laterally. Fragment broken in 

front of P4 and behind M3 • 

5.67 COR 2386 No co-ordinates provided 

Fragment of left half-mandible of young adult individual at late 

growth stage 5. Slightly-worn P4 , well-worn Ml and M2 in situ. Remaining 

part of alveolus of II vacant. Sper.imen broken immediately in front of 

P
4 

and behind M2 • Since this specimen ~s obviously the counterpart of 

a subsequent specimen (5.69 COR 2388), it probably has been derived from 

the same stratum, and therefore probably comes from CR/24 - 48 11
, Bed 10. 

5.68 COH 2387 CH/24 - 48" Bed 10 

Small manganese-stained fragmentary right half-mandible of juvenile 

individual (growth stage 4) with well-worn dP4 (almost ready to be shed) 

worn M3 and M2 present. Apparently the counterpart of 5.64 COR 2383. 

5.69 COR 2388 CH/24 - 48" Bed 10 

Small fragment of right half-mandible of young adult individual at 

growth stage 5. Slightly-worn P4 and worn M_ in situ. Specimen broken 
1 

immediately in front of P
4 

and behind ~. Apparently the counterpart to 

half mandible 5.67 COR 2386. 

5.70 COH·2389 CH/120 - 132" Bed 5 

Calcined dentine fragment of lower incisor. The enamel has probably 

been flaked off due to the heat from a nearby hearth. Incisial surface 

not preserved. Growth stage uncertain. 

5.71 COR 2390 T - U/15 - 19/28 - 30' SINKHOLE 

Isolated enamel fragment of lower left ~nc:!.sor, incisial surface not 

preserved. Growth stage uncertain. 

5.72 COR 2391 S - U/15 - 19/28 - 30' SINKROLE 

Small fragment, mainly enamel, of isolated upper right incisor, inci­

sial surface not preserved. Growth stage uncertain. 

5.73 COR 2392 S - T/15 - 19/28 - 30' SINKHOLE 

Small anterior fragment of isolated lower left incisor, incisial surface 

partially preserved. Specimen longitudinally split, probably prior to 

fossilization. Growth stage uncertain. 
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5.74 COR 2393 P - T/16 - 19/20 - 22' SINKHOLE 

Small posterior fragment of isolated upper right incisor, incisial sur­

face not preserved. Growth stage uncertain. Probably calcined and from 

the vicinity of a hearth. Shows localized wear. 

5.75 COR 2394 No grid co-ordinates provided 

Small anterior fragment of isolated upper left incisor, incisial surface 

partially preserved. Growth stage uncertain. 

5.76 COR 2395 T - U/15 - 19/28 - 30' SINKHOLE 

Small fragment of isolated upper left incisor, incisial surface not 

preserved. Growth stage uncertain. 

5.77 COR 2396 T - U/15 - 19/28 - 30' SINKHOLE 
2 

Isolated well-worn upper molar, probably M s at growth stage 6. Papillate 

roots preserved. 

5.78 COR 2397 No grid co-ordinates provided SINKHOLE? 

Isolated well-worn, damaged left P
4 

at growth stage 6. Only one root 

preserved. Faded ink markings on specimen suggest that it is of sinkhole 

origin. 

5.79 COR 2398 CR/60 - 72 Bed 9 

Isolated well-worn badly damaged left P4 (growth stage 6) sho~ving 

internal morphology. Roots absent. 

5.80 COR 2399 CR/24 - 48" Bed 10 

Isolated well-worn right M2, apparently part of specimen 5.69 COlI 2388. 

Late growth stage 5. Papillate roots preserved. 

5.81 COR 2400 CR/60 - 72" Bed 9 

Isolated lower right molar, probably H
3

, unworn. Roots absent. Probably 

growth stage 3. 

5.82 COR 2401 CR/120 - 132" Bed 5 

Isolated upper left molar, probably H2 at growth stage 6. Roots absent. 

5.83 COR 2402 S - U/15 - 19/28 - 30' SINKHOLE 

Isolated well-worn left M3 of adult individual, papillate roots preser­

ved. Growth stage 6. 

5.84 COR 2403 Iron Age. Bed 11 (or Bed 12) 

Isolated well-worn, pressure-facetted left Ml at growth stage 6, with 

small roots embedded in small mandibular fragment. 
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5.85 COR 2404 No grid co-ordinates provided 

Isolated extremely well-worn left P4 at terminal growth stage 6, . 

roots preserved. 

5.86 COR 2405 Iron Age. Bed 11 (or Bed 12) 

Isolated perfect well-worn left dP4 with well preserved roots. Probably 

at early growth stage 4. 

5.87 COR 2406 No grid co-ordinates provided 

Almost complete left premaxilla with the alveolus for the ~nc~sor 

preserved; position of the foramina incisiva indicated. Growth stage 
uncertain. 

5.88 COR 2407 T - U/15 - 19/28 - 30' SINKHOLE 

Most of left premaxilla with the alveolus containing remains of frac­

tured II. position of foramina incisiva visible. Specimen has a rather 

burnt appearance. Growth stage uncertain. 

5.89 COR 2408 CR/60 - 72" Bed 9 

Small mandibular fragment, no teeth preserved. Growth stage uncertain. 

5.90 COR2409 CR/lron Age. Bed 11 ~r Bed 12) 

Small fragment of right maxillary of very young individual, bearing 

lightly-worn dp4, growth stage 2. The base of the jugal process of 

the maxillary can be seen laterally. 

5.91 COR 2410 CR/24 - 48" Bed 10 

Small fragment of right half-mandible of very young individual, with 

alveolus for dP4 preserved. Growth stage l? 
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APPENDE III 

ALPHABETICAL LIST OF THE PUBLISHED SPECIES OF HYSTRIX 

* denotes fossil speC1es 

(*) . denotes modern speC1es with fossil record 

This appendix lists, in alphabetical order, all the species that 

have been described under the genus Hystrix Linnaeus~1758. The 

term 'hystrix', a Latin word meaning porcupine, 'Nas 1n use long 

before Linnaeus' ti~e, and a number of pre-Linnaean species of 

Hystrix _were described before the genus 'vas formally established. 

Hany of these very early species e.g. Rystrix orientalis singularis 

Seba~1734, have two trivial names, given by their authors purely as 

descriptive terms. Such species should not be conf~sed with sub­

spec1es, marked s.sp. in this list, which also have two trivial 

names. 

The genus Hystrix has since been subdivided into two subgenera 

(Ellerman 1940): Hystrix (Hystrix) and Hystrix (Acanthion), or more 

correctly, Cuvier's genus Acanthion has been incorporated into Hystrix 

as a sU~1kenus, there being a gradation of characters from one to the 

other and no really good criteria by which the two can be separated. 

A large number of species which would otherwise have been listed 

under Acanthion have therefore been included 1n the list. 

Taxonomic refinements such as subgenera cannot apply to the rare 

and usually fragmentary fossil remains, which are all merely described 

as Hystrix. Fossil species, marked with an asterisk, are followed by 

a note on their geological age and type locality. Hodern species with 

a fossil history are marked with bracketed asterisks. 

Ninety-eight species and a nurr.ber of subspecies have been descri­

bed under the genus Hystrix, twenty-three species being known only as 

fossils. In addition, several of the seventy-five extant species have 

fossil histories. Of the extant species, only three are valid represen­

tatives of Hystrix (Hystrix) : Hystrix CR.) cristata Linnaeus 1758, 

H. (H.) indica Kerr 1792 and H. CH.) africaeaustralis Peters 1852. 

The generic name 'Rystrix' is feminine, and according to basic 

grammatical rules and to the International Rules of Zoological Nomen­

clature the specific epithet should, strictly speaking, have an ending 
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which is in agreement with this gender: i.e. the feminine ending 'a' 

should be used and not the masculine 'us'. However, in many instances 

in the literature, even in the case of the naming of new species, this 

practice has frequently been ignored, and the incorrect ending 'us' 

appears as frequently as the feminine ending. 

epithets have been given feminine endings: 
' ......... .-"'----~- ~ 

In this list all specific 
# '"-;>'-'-'-'.'""'---~'"' 

The generic and species name shoHn after each iteM 1n the 

alphabetical list is the species with which the item is currently conS1-

dered synonymous. These have been included for quick reference; a det­

ailed list of synonyms with the synon~nising authors is given in Appen­

dix IV. Table I of Appendix IV should assist taxonomic orientation of 

the synonyms. All the references quoted are listed in the Annotated 

Taxonomic Bibliography. 

ALPHABETICAL LIST OF THE NAHED SPECIES OF HYSTRIX 

Hystrix 

aeru1a Thomas 1925 = H. cristata Linn. 1758 

C*) africaeaustra1is Peters 1852 VALID 

africaeaustralis pri ttwitzi s. sp. "'-{{llfer 1910b 
= H. africaeaustra1is Peters 1852 

africaeaustra1is zu1uensis s.sp. Roberts 1936 

africanus (Gray 1842) 

alba de Se1ys-Longchamps 1839 

a10phus Hodgson 1847 

americanus Raj. 1693 

amer1canus major Brisson 1762 

H. africaeaustra1is Peters 1852 

Atherurus africanus Gray 1842 

= H. cristata Linn. 1758 or 
nOPlen nudem 

H. (Acanthion) hodgsoni(Gray 1847) 

,. , 
= Coendou sp. Lacepede 1799 

prob. = Coendou sp. Lac~p~de 1799 

* angressi Frenkel 1970. Upper Pleistocene (Leva11oiso-Mousterian) 
Mt. Carmel, Haifa, N. Israel 

* astasobae Bate 1951. Middle Pleistocene. Abu Hugar, Sudan. 



bart1etti (Gray 1866)i) 

benga1ensis Blyth 1851 

(*) bessarabica Rjabinin 1929. 

brachyura Linnaeus 1758 

brandtii Jentink 1879b 

brasiliensis Oken 1816 

brevispinosa Wagner 1844. 
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nomen vadum 

= H. (Acanthion) hodgsoni (Gray 1847) 

Upper Miocene-Pliocene. Bessarabia, Molda­
vian S.S.R. 

= H.(Acanthjon) brachyura 
-Linnaeus 1758 

= Coendou brandtii (Jentink 

= Coendou sp. 
, ... 

Lacepede 1799 

H. (Acanthion) . . = J avan1cum 
(Cuvier 1822) 

1879b) 

canadensis Edwards C1rca 1750 = Erethizon dorsata (Linn. 1758) 

capensis Grill 1858 

chi1ensis Molina 1808 

couiY_Desmarest 1822 

* crassidens Lydekker 1886 

crassispinis GUnther 1876 

* cristata Linnaeus 1758 

cristata europaea Kerr 1792 

cristata indica Kerr 1792 

= Rystrix africaeaustralis 
Peters 1852 

= Coendou (Sphiggurus) chilensis 
(Molina 1808) 

Coendou (Sphigguru~ paragayensis 
(Oken 1816) 

Middle-Upper Pleistocene. Karnu1 Caves, 
Madras, India. 

= Thecurus craSS1p1n1S (GUnther 
1876) 

VALID 

= H. cristata Linn. 1758 

H. indica Kerr 1792 

cristata orienta1is Seba 1734 = H. cristata Linn. 1758 

cuandu Desmarest 1822 = Coendou prehensi1i~ (Linn. 1758) 

i) Gray originally described this species (the type species) under the 
genus Acanthochoerus, \vhich he established to accommodate a hybrid porcu­
pine resulting from a cross between a male Acanthion javanicum and a 
female Hystrix cristata, and a porcupine of s1nilar appearance which he 
incorrectly quotes as having come from India, and named Acanthochoerus 
grotei. Most subsequent authors do not accept Aca~thochoerus bartletti 
(subsequently Hystrix bartletti) as a valid species, nor Acanthochoerus 
as a valid genus. Acanthochoerus grotei is therefore also invalid. 



cuneiceps Wroughton 1912 

cuvieri (Gray 1847)i) 

daubentoni Cuvier F. 1822 

dorsata Linnaeus 1758 

ecaudata van der Hoeven 1836 

* etrusca Bosco 1898 

europaea Kerr 1792 

fasciculata Shaw 1801 

flemingi (Gray 1847)ii) 

ga1eata Thomas 1893 
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B' ambiBua s.sp. U:lnnberg 1908 

g. conradsi s.sp. MUller 1910b 

g. 1ademanni s.sp. HU11er 1910b 

g. lonnbergi s.sp. HUller 1910b 

= H. indica Kerr 1792 

= H. cristata Linn. 1758 

= H. cristata Linn. 1758 

= Erethizon dorsata (Linn. 1758) 

= H. (Acanthion) javanicum 
(Cuvier 1822) 

Lower Pleistocene (Villafranchian), 
Val d'Arno, Italy 

= H. cristata Linn. 1758 

= Trichys fasciculata (Sha~1801) 
in Lyon 1907 p. 5R9 and 
Mohr 1965 p. 82, but 

= Atherurus macrourus (Linn. 
1758) in Ellerman 1940 p. 206 

= H. (Acanthion) brachyura Linn. 
1758 

= H. cristata Linn. 1758 in Corbet 
and ··Jones 196!~ p. 296, but Mohr 
1965 p. 146 maintains it as a 
valid species 

all forms of H. crlstata Linn. 
1758 according to Corbet and 
Jones 1964 or all forms of 
H. ga1eata Thomas 1893 accor­
ding to Mohr 1965 p .146 

g. somalensis s.sp. L~nnberg 1912 

* greenwoodi Bak.r M.s.Circa 1960 i ii) Plio-pleistocene. Grey Dreccia, 
l'fakapansgat Lirne.vorks, South Africa 

grotei (Gray 1866)iv) H. (Acanthion) brachyura 
·Linn. 1758 or NOP1en vadum 

i) and ii) Originally described as spec~es of Acanthion 
iii) A description of .this species has never been publ[shed, presumably 

existing in M.S. form only, if at all 
iv) This species was originally described as Acanthochoerus grotei 

Gray 1866. See footnote on Hystrix bartletti (Cray 1866) 
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(*) hirsutirostris Brandt 1835 

h. aharonii s.sp. MUller 1911 i) 

h. blandfordi s.sp. MUller 1911 

h. mers~nae s.sp. MUller 1911 

h. satunini s.sp. MUller 1911 

h. schmitzi s.sp. Huller 1911 

hodgsonii (Gray 1847) ii) 

hudsonis Brisson 1756 

(*) indica Kerr 1792 

insidiosa Kuhl 1820 

j 

= H. indica Kerr 1792 

all forms of H. indica 
Kerr 1792 

= H. (Acanthion) hodgsoni 
(Gray 1847) 

= Erethizon dorsata (Linn. 1758) 

VALID 

= Coenoou (Sphiggurus) insidiosus 
(Kuhl 1820) 

javanica (Cuvier, F. l822)iii) H. (Acanthion) javanicum 
(Cuvier, 1822) 

* karnuliensis (Lydekker l886)iv) Middle-Upper Pleistocene Karnul 
Caves, Madras, India 

* kiangsenensis Wang 1931 

klossi (Thomas 19l6)v) 

* lagrellii LBnnberg 1924 

* lamandini Filhol 1876 

(*) leuc~ Sykes 1831 

Pleistocene. Kiangsen, Chekiang, 
China 

= H. (Acanthion) hodqsoni s.sp. 
subcristata (Swiri"ilOe 1870 ) 
according to Ellerman et al. 
1951 p. 519; = H. (Acanthion) 
klossi according to Mohr 1965 
p. 126 

Middle Pleistocene, Honan, N. China 

Early Oligocene. Phosphorites du 
Quercy, France 

H. indica Kerr 1792 

i) Originally described as subspecies of Hystrix hirsutirostris but 
frequently listed as a s.spp. of H. leucura 

ii) Originally described as species of AcanthDOn 
iiDOriginally described as species of Acanthion 
iv) Variously recorded as Hystrix karnuliensis (Matthew 192 0 p. 559) and 

Atherurus karnul iensis (Lonnberg 1924 p. 4 ~ Y:ohr 1965 p·.66) Dut 
originally described under Atherurus. Note Hohr ' s misspelling 
karmuliensis (sic.) 

v) Originally described as species of Acanthion 



longicauda Marsden 1810 

macroura Marsden 1810 

* major Gervais 1859 i) 

* makapanensis Greenwood 1958 

malabarica Sclater 1865 

ma1accensis Seba 1734 

mesopotamica HUller 1920b 

mexicana Kerr 1792 

mi11si (Thomas 1922) 

* minor Ma1ez 1963ii) 

mUlleriJentink . 1879a 

naryrtensis MUller 1919 

nepalensis Hodgson 1847 

novae hispaniae:, Hernandez 1651 

nycthemera Kuh1 1820 

occidanea Cabrera 1924 

orienta1is Brisson 1756 

orienta1is cristata Seba 1734 
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= H. (Acanthion) brachyura 
(Linn. 1758) 

= Atherurus macrourus (Linn. 1758) 

Plio-Pleistocene (Perrier-Villafranc­
hian) Ratoneau Island Mediterranean 

Plio-Pleistocene. Grey Breccia. Maka­
pansgat Limeworks, South Africa 

= H. indica Kerr 1792 

= H. (~canthion) brachy~ra 
Linn. 1758 

H. indica Kerr 1792 

= Coendou (Sphiggurus) meX1cana 
(Kerr 1792) 

= H. (Acanthion) hod?soni s.sp. 
subcristata Swinhoe 1870 

Pleistocene. Veternica Cave, 
Zagreb, Jugoslavia 

= H. (Acanthion) brachyura s.sp. 
longicauda Marsden 1810 

= H. indica Kerr 1792 

= H. (Acanthion) hodgsoni 
Gray 1847 

= Coendou (Sphiggurus)mexicana 
(Kerr 1792) 

= C. (Sphiggurus) nycthemera 
(Kuhl 1820) 

= H. cristata Linn. 1758 

= Atherurus macrourus 
(Linn. 1758) 

= H. cristata Linn. 1758 

i) H. major Gervais 1852 is not the sa~e creature as H. major Greenwood 
1955. Hohr 1965 p. f,L; erroneousLY records the date of Gervais' 
H. major as 1879 

ii) Originally described as H. cristata minor Halez but sometimes recorded 
as H. minor 
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orientalis singularis Seba 1734 

paragayensis Oken 1816 

pilosus amen_canus Catesby 1731 

pollicaris 01fers 1818 

= Atherurus macrourus 
(Linn. 1758) 

= Coendou (Sphiggurus) paragayensis 
(Oken 1816) 

~ Erethizon dorsata (Linn. 1758) 

No further information available. 
American species and therefore 
not Hystrix 

prehensilis Linnaeus 1758 = Coendou prehensilis (Linn. 
1758) 

prehensilis major s.sp. Kerr 1792 = Coendou prehensilis (Linn. 
1758) 

prehensilis minor s.sp. Kerr 1792 = Coendou prehensi1is (Linn. 
1758) 

* primigenia (Wagner 1848)i) Lower-Middle Pliocene (Pontian) 
Pikermi, Greece 

pumila GUnther 1879 

* refoss~ Gervais 1852 

* schaubi Brunner 1954 

s.enegalica (Cuvier, F. 1822) ij) 

* sivalensis Lydekker 1878 

* sivalensis sinhaleyus s.sp. 
Deraniyagala 1958 

stegmanni MUller 19l0a 

(*) subcristata S\vinhoe 1870 

= Thecurus pUffiil is (GUnther 
1879) 

Upper Pliocene (Perrier-Villafran­
chian) , Perrier, Montpellier, France 

Upper Pleistocene (Riss-WUrm) 
8iegmannsbrunn, Austria 

= H. cristata Linn. 1758 

Middle Pliocene, Hasnot, Siwaliks, 
N. India 

Middle-Upper Pleistocene, Ceylon 

= H. africaeaustralis 
Peters 1852 

H. (Acanthion) hod?sn~i s.sp. 
SU'"bcristata Swinhoe 1870 

subcristatus papae s. sp. (Allen 1927) iii) H. (Acanthion) h00 a soni 
s.sp. papae (Alle:>_--19i7) 

i) Originally described as Lamp!:"odon pnmlgenius Wagner 1848 
ii), iii) Originally desc.ribed as species or subspecies of AcanthJon 



subhimalajana 

subspinosa Kuhl 1820 

* suevica Schlosser 1885 

sumbawae (Schwarz 1911ji) 

torosa ~erre~ 1786 

torquata van der Hoeven 1836 

tortilis Olfers 1820 

* venusta Leidy 1869 

* vinogradovi Argyropulos 1941 

* wiedemanni Roger 1885 

yunnanensis Anderson 1878 

zeylonensis Blyth 1851 
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No further information available 

= ChaetoTIYs subspinosa 
(Kuhl 1820) 

Upper Miocene (Vindobonian) Hader, 
Dinke1scherben, Ge~any 

= H. (Acanthion) javanicuM 
(Cuvier 1822) 

= Atherurus macrourus (Linn. 
1758) 

= H. (Acanthion) javanicum 
(Cuv ier 182.2) 

= Chaeto~ys subspinosa 
(Kuhl 1820) 

Pliocene. Dakota, Nebraska, N.America 

Middle Pleistocene, Binagady,near Baku, 
U.S.S.R.(Caspian Sea) 

Upper Miocene (Vindobonian) , 
Dinotheriensande, Germany 

= H. (Acanthion) subcristata 
Swinhoc 1870 ~ccording to 

Mohr 1965 p. 12R~ or 
H. (A.) brachyura Linn. 1758 
according to Ellerman et al. 
1951 p. 518 

= H. indica Kerr 1792 

i) Originally described as species or subspecies of Acanthion 
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APPENDIX IV 

SYSTEMATICALLY ARRANGED LIST OF THE VALID SPECIES IN THE EXTANT 

GENERA OF THE FAHILIES HYSTRJCIDAE AND ERETHIZON'fIDAE "lITH THEIR 

HYSTRIX SYNONYMS AND SYNONYHISING AUTHORS 
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47 

APPENDIX IV 

SYSTEHATICALLY ARRANGED LIST OF THE VALID SPECIES 
IN THE EX'!'ANT GENERA OF THE -FAHILIES EYSTRICIDAE 
AND ERETHIZONTIDAE HITH THEIR EYSTRIX SYNONTI1S 
AND SYNOll:rHISING AUTHORS ___ . ___ .. 

Table I should help to orientate the genera taxonomically. 

All synonyms listed were formerly know~ as species of Hystrix. 

The synonyms are listed chronologically as far as possible. 

Numbered references follow this list on page 54. 

TABLE I 

Ciassification of the Suhorder Pystricomorpha 

(Modified after Simpson 1945 pp. 93-94) 

SEE PAGE 56 

FAMILY HY-STRICIDr~ 

GENUS HYSTRIX Linnaeus 1758 

SUBGENUS HYSTRIX Linnaeus 1758 

1758. Linnaeus, C. '~ystema Naturae' 10th Ed. (reprint) p.56 

1. HYSTRIX CRISTATA Linnaeus 1758. 'SvstePla Naturae' 10th Ed. 
(reprint) p.56 

CRESTED PORCUPINE OR COHHON PORCUPINE 

flys-trix orientalis - crista ta Seba 1734 

Hystri~ cristata 0~ienta1is Seba 1734 i ) 

Hystrix europaea Seba 1734 

Hystrix ciistata europaea Kerr 1792 

. . 11) 
Acanthion senegalica Cuvier 1822 

Acanthion -daubentoni Cuvier 1822 

(sp. on which Linn. based 
H. cristata, syn. Linn. 
1:T5rp .57) 

(= H. cristata, syn. 
Kerr 1792 p.2(2) 

(Syn. Ellerman 1940 
p.2l9) 

(Kerr's renaming of 
H.cristata syn. Eller­
man 1940 p.219) 

(Syn. Ellerman 1940 
p.219) 

(Syn. Ellerman 1940 
p.219 
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ltystdx alba de Se1ys-Longchamps 1839 

Acanthion CUVl.en Gray 1847 

Hystrix' ga1eata Thomas 1893 iii) 

H. gaieata ambigua U:lnnberg 1908 

H. ga1ea'ta 1ademanni MUller 1910b 

H. ga1eata conradsi MUller 1910b 

H. ga1eata H:lnnbergi Iv1U11er 1910b 

H. galeata soma1ensis L8nnberg 1912 

tIystrix occidanea Cabrera 1924 

Hystrix aeru1a Thomas 1925iv) 

(Syn. Ellerman 1940 
p.219) 

(Syn. Ellerman 1940 
p.219) 

(Syn. Corbet and Jones 
1964 p.296) 

Currently considered as 
forms of H. cristata 

(Syn. Ellerman & Norri­
son-Scott 1951 p.520) 

(Syn. Ellerman 1940 
p.220) 

2. ·HYSTRIX INDICA Kerr 1792v) 'Animal Kingdom' p.213 

INDIAN CRESTED PORCUPINE 

Hystrix cristata indica Kerr 1792 

Hystrix 1eucura Sykes 1831 

Hystrix hirsutirostris Brandt 1835 

Hystrix zey10nensis Blyth 1851 

Hystrix ma1abarica Sc 1a ter 1865 

H. hirsutirostris satunini HUller 1911 

11. hiisufiro stris b1andfordi MUller 1911 

H. hirsutirostd s mersinae Milller 1911 

H. hirsutiiostris aharonii MUll er 1911 

H. hirsutirostris schmitzi HUller 1911 

Hystrix cuneiceps Wroughton 1912 

Hystrix narynensl.S YUller 1920a 

Kerr's original name 

(Syn. Ellerman l!: }forri­
son-Scott 1951 p.518) 

(Syn. Corbet & Jones 
1964 p. 297) 

(Syn. Ellerman & Morri­
son-Scott 1951 p.519) 

(Syn. Sc1ater 1871 
p.234) 

Currently considered as 
forms of H. indica 

(Syn. Ellerman & Horri­
son-Scott 1951 p.520) 

(Syn. Ellerman & Horri­
son-Scott 1951 p.528) 

t J 
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Bystrix mesopotamica MU11e~ 1920b (Syn. Ellerman & Morri­
son-Scott 1951 p.520) 

3. HYSTRIX AFRICAEAUSTRALIS Peters 1852 'Naturwissenschaft1iche Reise Nach 
Mossambigue' Zoologie I'p.170 

SOUTHERN AFRICAN CRESTED PORCUPINE 

Hystrix capensis Grill 1858 

Hystrix stegmanni ~U1ler 1910a 

(Syn. Ellerman 1940 
p.2l9) 

(Syn. Corbet & Jones 
1964 p. 296) 

"'~Ul1er 1910b vi) H. africaeaustralis pritt\vitzi l' (Syn. Ellerman 1940 
p.219) 

H. africaeaustralis zu1uensis Roberts 1936vii) (Syn. Ellerman 19L:0 
p.2l9) 

SUBGENUS ACANTHION Cuvier 1822 

1822. Cuvier, F. Mem. Mus. Rist. ~at. Paris, ~ (1822) p.4l3 

1. HYSTRIX (ACANTHIOm BRACHYllP A Linnaeus 1758 'Systema Na.turae' p.57 

MALAYAN PORCUPINE 

Subspecies a (Malaya and Malayan Islands) 

H. (Acanthion) hrachy~ra brachyura Linn 1758 

Hystrix brachyura Linn. 1758 

Rystrix malaccensis Seba 1734 

Acanthion flemingii Gray 1847 

Acanthochoerus grotei Gray 1866 

Subspecies b (Sumatra) 

(Cuvier 1822 p.4l3) 

(Fo~ed the basis of 
Linn.'s P. brachyura 
Syn. Linn. 1758 p.57) 

(Syn. Ellerman 1940 
p.2l7) 

(Syn. Lyon 1907 p.579) 

H. (Acanthion) brachvura10n~jcauda Marsden 1810 

Rystrix 10n'gicauda Marsden 1810 

Hystrix mtllleri Jentink l879viii) 

(Syn. Mohr 1965 p.120) 

(Syn. Marshall in 
Sclater 187l,p.235; see 
al so ~!ohr 1965 p .120) 
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Subspecies c (Asiatic mainland, S. China) 

H~(?) (Acanthion) brachyura yunnanensis Anderson 1878 

Hystrix yunnanensis pnderson 1878 (Ellerman & ~10rri­
son-Scott 1951 p.518) 

2. HYSTRIX (ACfu~THION) JAVANICUH(Cuvier 1822)~~m. Hus. Rist. Nat. Paris, 9 
(1822) p.431 

JAVA PORCUPINE 

Acanthion javanicum Cuvier 1822 

Hystrix torquata van der Hoeven 1836 

Hystrix ecaudata van der Hoeven 1836 

Hystrix brevispinosa Wagner 1844 

Acanthion sumbawae Schwarz 1911 

Type Species 

(Syn. Marshall, in 
Sc1ater 1871 p.235) 

(Syn. Ellerman 1940 
p.217) 

(Syn. Jentink . 1879 
p.88) 

(Syn. Mohr 1965 p.122) 

3. HYSTRIX (ACANTHION) HODGSONI Gray 1847 Proc. Zool. Soc. Lond. 1847, p.101 

LESSER I~~IAN PORCUPINE, SUB-CRESTED I tID IAN PORCUPINE OR 
CRESTLESS INDIAN PORCUPINE 

Subspecies a (India, Himalayan region) 

H. (Acanthion) hodgsoni hodgsoni Gray 1847 

Hystrix hodgsoni Gray 1847 

Hystrix a10phus Hodgson 1847 

Hystrix nepa1ensis Hodgson 1847 

Hystrix benga1ensis Blyth 1851 

Acanthion mi11si Thomas 1922~x) 

Subspecies b (China) 

(Syn. Ellerman 1940 
p.217) 

(Syn. Gray 1847 p.128) 

(Syn. Gray 1866 p.310) 

(Syn. E11e~an 1940 
p .217) 

(Syn. Mohr 1965 p.124) 

H. (Acanthion) hodgsoni subcristata 

. Hystrix subcristata Swinhoe 1870x) 

Swinhoe 1870 

Acanthion klossi Thomas 1916xi ) 

Acanthion mi11si Thomas 1922 

-Hystrix yunnanensis lmderson 1878 

(Syn. Ell erma!' & Morri­
son-Scott 1951 p.519) 

(Syn. Ell eTI",an & Horri­
son-Scott 1951 p.519) 

(Syn. Ellerrran & Horri­
son-Scott 1951 p.519) 

(Syn. ~iohr lC)<;5 p.123) 
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Subspecies c (Hainan) 

H. (Acanthion) hodgsoni papae (Allen 1927) 

Acanthion subcristatus papae Allen 1927 (Ell erman & Horri­
son-Scott 1951 p.519) 

Incertae sedis Acanthochoerus bart1etti Gray 1866 

GENUS THECURUS Lyon 1907 

1907. Lyon. Proc. U.S. Nat. Hus., 32 (1552) p.582 

1. THECURUS CRASSISPINIS (GUnther 1876) Proc. zool. Soc. Lond., 1876 p.736 

Hystrix crassispinis GUnther 1876 (Syn. Ellerman 1940 
p .211) 

2. THECURUS PUHILIS (GUnther 1876) Alln. Mag. Nat. Hist., Ser. 5, !: p.106 

~ystrix pumila GUnther 1876 (Syn. Lyon 1907 p.584) 

3. THECURUS S~~TRAE Lyon 1907 Proc. U.S. nat. Mus., 32 (1552) p.583 
= 

No sped_es from the genus Hystrix in the synonymy of this speci'es 

GENUS ATHERURUS Cuvier 1829 

1829. Cuvier, F. 'Dictionnaire des Sci.nat', 59: 483 

1. ATHERURUS HACROURUS (Linn. 1758)'Systema Naturae' 10th Ed. p.57 

Hystrix orienta1is Brisson 1756 (Syn. Linn. 1755 p. 
with R. macroura) 

Hystrix macroura Linn. 1758 

Hystrix orientalis singu1aris Seba 1734 

Hystrix torosa Merrem 1786 

Hystrix fascicu1ata Shaw 1801xii) 

(Transferred Cuvier 
1829 p ,1+83) 

(Basis of Linn. 's 
H. macroura 1758. Syn. 
Linn. 1758 with 
H. macroura) 

(Syn. Kerr 1792 p.216) 

(Syn. Ellerman 1940 
p.206) 

2. ATHERURUS AFRICANUS Gray 18!.2 Ann. Hag. Nat. Hist., 10 p.261 

Atherurus africanus Gray 1842 Also called Hystrix 
africADus by Hagner 
1844 p.24. A. africanus 
is a valin species 



3, ATHERURUS CENTRALIS Thomas 1895 

4. ATHERURUS TURNERI St. Leger 1932 

5. ATPEFURUS ANGUSTIRfu~US Mohr 1964 

6. ATHERURUS RETARDUS Mohr 1964 
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No spec~es of Hystr5x 
are synonymous \-lith 
these speCles 

GENUS TRICHYS GUnther 1876 

1876. GUnther. Proc. zool: Soc~ Lond., 1876 p.739 

1. TRICHYS FASCICULATA (Shm'7 1801) 'General Zoology' 2 (1) p.ll 

Hystrix fascicu1ata Shaw 1801xii) 

2. TRICHYS LIPURA GUnther 1876 

J 3. TRICHYS MACROTIS Hiller 1903 

FAMILY ERETHIZ01~IDAE 

GENUS COENDOU Lacep~de 1799 

(Transferred Mohr 
1965 p.82) 

No species of Hystrix 
are synon~Dus with 
these species 

, , 
1799. Lacepede, B. 'Tableau des Divisions ... des Mammif~res p. 1 - 18 

Remarks: Like the genus Hystrix in the family Hystricidae, two subgenera, 
Coendou Lacepede 1799 and Sphiggurus Cuvier 1824 are recognised (Tate 
1935 p.3(6) 

I , 
SUBGE1~S COENDOU Lacepede 1799 

I ... , 
1799. Lacepede, B. 'TaHeau des Divisions •.. des l·1amrrd feres' p. 1 - 18 

1. COE1"'DOU PREHENSILIS (Linnaeus 1758) '$ystema Natune' 10th Ed. p.S7 

Hystrix prehensilis Linn. 1758 

Hystrix americanus Raj 1693 

Hystrix cuandu Desmarest 1822 

, " (Transferred Lacepede 
1799 p.ll) 

(Syn. Kerr 1792 p.213) 

(Syn. TB.te 1935 p.3(6) 
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2 COEtmOU BRANDTI (Jent inl" 1879bh~otes Leyden Hus., 1., note 22 p. 96 

Hystrix brandti Jentink 1879b (Syn. Tate 1935 p.306) 

SUBGENUS SPHIGGURUS Cuvier 1824 

1824. Cuvier. 'Dents des }fammii~res' 

1. COE1\1)OU (SPHIGGURUS) MEXICANUS (Kerr 1792) '.Animal KingdoYl' p. 213 

Hystrix mexicana Kerr 1792 

~ystrix novae hispaniae Hernandez 1651 

(1) Hystrix amer1canus Raj 1693 

(Syn. ~ate 1935 p.307) 

(H. ~exicana Kerr 
based on this species) 

(Rased on Hernandez' 
description of H.novae 
hispaniae) 

2. COENDOU (SPHIGGURUS) ·CHILENSIS (Molina 1808} In Riley 1808 translation. 
This reference proved untraceable 

H~strix ~hilensis Molina 1808 (Syn. Tate 1935 p.307) 

3. COENDOU (SPHIGGURUS) PAll~GAYENSIS (0ken 1816) 'Lehrbuch der Zoologie' 
p. 870 - 873 

Hystrix paragayensis Oken 1816 (Syn. tate 1935 p.306) 

Hystrix couiy<Desmarest 1822 (Syn. Tate 1935 p.307) 

4. ·COENDOU (SPHIGGURUS) INSIDIOSUS (Kuhl 1820) 'Beitr. Zoolo~ie' Mammalia 
pp. 1 - 74 

Hystrix ins"idiosus. Kuhl 1820 (Syn. Tate 1935 p. 307) 

5. COENDOU (SPHIGGURUS) NYCTHE}<fF.RA (Kuhl 1820) 'Beitr. Zoo1. Hammalia' 
pp. 1 - 74 

Hystrix nycthemera Kuhl 1820 (Syn. Tate 1935 p.307) 

GENUS ERETHIZON Cuvier 1822 

1822. Cuvier, F. Men. ~us. Histo Nat. Paris, 2. p.!125 

1. ERETHIZON DORSATA (Linnaeus 1758) 'Systema Naturae' 10th Ed. p.57 

CANADIAN PORCUPINE 

Mystri~ d6rsata Linnaeus 1758 

Hystrix dorsata alba Kerr 1792 s.sp. 

(Transferred Cuvier 
1822 p. 425) 
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Hjstrix canadensis Edwards circa 1750 

Hystrix hudsonis Brisson 1756xiii) 

Hystrix pi10sus americanus Catesby 1731 

GENUS ECHINOPROCTA Gray 1865 

(Syn. R. dorsata Linn. 
1758 p.57. Basis of 
H. dorsata) 

(Syn. ShaH 1801 p. 13 
with H. dorsata) 

(syn. Ellerman 1940 p .181) 

1865. Gray, J.E. Proc. zool. Soc. Lond., 1865 p.321 

(No species from the genus Hystrix synonymised into any of the 
species of this genus) 

GENUS CHAETOMYS Gray 1843 

1843. Gray, J.E. :List specimens Mamm. in Coll. Brit. Mus. p.123 

1. CHAETOMYS SUBSPINOSA (Kuhl 1820) 'Beitr. Zool.' Mammalia p.71 

Hystrix subspinosa Kuhl 1820 

Hystrix torti1is 01fers 1820 

Incertae sedis: 

Hystrix americanus major Brisson 1762 

Hystrix brasiliensis Oken 1816 

Hystrix po11icaris 01fers 1818 

NUMBERED REFERENCES: 

(See Ellerman 1940 
p.l77) 

(Syn. Ellerman 1940 
p.l77) 

i) Linnaeus (1753 p.57) auotes Seba's species as Hystrix oriental is 
cristata whilst Kerr (1792 p.2l2) quotes it as H. cristata orientalis. 
The species is synonymous with H. cristata Linn. 1758. 

ii) Ellerman (1940 pp.219,220) maintains this species as a subspecies of 
H. cristata. 

iii) Ellerman (1940 p.220 iten 30) still considers H. ga1eata ThoT!'.as 1893 
to be a valid species. In 1951 Ellerman and Horrison-Scott (p.S20) 
announced the probability that H. Raleata was conspecific with 
H. cristata, and the former species~Tas formally synonymised by 
Corbet and Jones 1964 p.296. However, more recpnt authors, for 
example Frenkel (1970) and tiohr (1965) continue to treat H. ga1eata 
as a valid species. 

iv) Ellerman (1940 p.2l9,220) maintains this spec~es as a subspecies of 
H. cristata. 



55 

v) For many years (ever since Sykes described H. leucurus in 1<331) the 
Indian crested porcupine was known as H. leucurus Sykes, whilst 
H. indica, with Gray and Hardwicke quoted as authors, was placed in 
the list of synonyms for H. leucurus. Ellerman and Morrison-Scott 
(1951 p.5lS) pointed out that H. leucurus Sykes lS3l is H. indica Kerr 
1792, and that the latter name is the prior and correct name for the 
species. Many authors, however, still refer to the Indian crested 
porcup~ne as H. leucurus Sykes 1831. 

vi) Ellerman (1940 p.2l9) ljsts this as a subspecies of H. africaeaustralis. 

vii) Ellerman (1940 p.2l9) lists this as a subspecies of H. africaeaustralis. 

viii) H. mUlieri Jentink was described from a species with an unpublished 
M.S. name (mU11eri) given by Temminck. By correspondence, Marshall 
knew of its existence prior to publication by Jentink. Ellerman (1940 
p.2l7) lists H. mUlleri as a separate subspecies of H. (Acanthion) 
brachyura. The division of the species brachyura into subspecies is 
the combined work of Ellerman (1940) Ellerman and Morrison-Scott (1951) 
and }fohr (1965). 

ix) Note that Hohr (1965 p.124) synonymises Acanthion millsi Thomas 1922 
wi th B. (Acanthion) hOc1r:soni hodgsoni ",hi 1 st Ellennan and Eorrison-Scott 
(1951 p.5l9) placed it in the synonymy of the subspecies subcristata 
Swinhoe lS70. 

x) According to Mohr (1965 p.128) Hystrix subcristata Swinhoe lS70 
(original published name) has specific status, being listed as 
Acanthion subcristatum (S\vinhoe) lS70. Hystrix yunnanensis Anderson 
1878 and Acanthion subcristatus papae Allen 1927 have been placed in 
its list of synonyms. Ellerman and Horrison-Scott (1951 p.5l8), 
however, list R. yunnanensis as a subspecies of H. (Acanthion) 
brachyura (Linn.) and Acanth;on subcristatus papae as a subspecies 
of H. (Acanthion) hodgsoni (p.5l9). 

xi) Mohr (1965 p.126) Naintains Acanthion klossi Thomas 1916 as an 
independant species. 

xii) The illustrations in Shaw (lSOl p.9) indicate that the 'iridescent 
porcupine' (H. macroura) and the 'brush-tailed porcupine' 
H. fascicula~now Trichys fasciculata) are rather different animals 
(see figs. 2S and 26b text). Note that Mohr 1965 ~.S2 places 
Hystrix fasciculata Shaw in the genus Tt;.ichys GUnther lS76. 

xiii) Hystrix hudsonis Brisson 1756 is sometimes (e.g. Kerr 1792 p.2l4), 
quoted as H. hudsonius. 



SUBORDER 

HYSTRICOMORPHA 

, 

I 

TABLE I 

Classification of the Suborder Hystricomorpha 

(~odified after Simpson 1945 pp. 93 - 94) 

S UPERF A]\q LY FAMILY SUBFA~ILY 

***HYSTRICINAE 
HYSTRICOIDEA HYSTRICIDAE 

***ATHERURINAE 

* .ACARE~YINAE . 

ERETHIZONTOIDEA ERErrHIZONTIDAE ERETHIZONTINAE 

CHAETO]\llYINAE 

CAVIOIDEA Not applicable 

CHINCHILLOIDEA Not app Ii cab Ie 

OCTODONTOIDEA Not applicable 

* Entirely fossil genera and subfamily 

GENUS 

H~strix 
** Acanthion 

Thecurus 
* Sivacanthion 
* Miohystrix 
* Xenohystrix 

Atherurus 
Trichys 

-

Coendou 
Erethizon 
Echinoprocta 

Chaetomys 

** Most modern authors class Acanthion as a subgepus of ljystrix. 
*** Ellerman (1940) does not uphold the dlvlslon of the famlly Hystrlcidae 

into two subfamilies, arguing that there is a gradation from the 
less-specialized Trichys to the highly developed Hystrix. 

I 
I 

I 

I 

I 

VI 
0'\ 



APPENDIX V 

CRANIAL }1EASUREMFNTS OF HYSTRIX AFRICAEAUSTRALIS 
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APPENDIX V 

CRANIAL MEASUREMENTS OF HYSTRIX AFRICAEAUSTR.h.LIS 

1. All measurements in mm. unless otherwise stated 

2. The method of measurement of the various parameters has been 

discussed and illustrated ~n sections 7.2.1. to 7.2.11 of the 

main text 

3. * = estimate due to fracture or distortion of cranial bone at 

critical point 

4. X = arithmetic mean, correct to two decimal places 

5. SD = Standard deviation 

6. GiS = growth stage as defined in Chapter 7, sections 7.1.4. and 

7.1. 5 main text 

7. Specimens listed ~n order of increasing maturity, PPMl13-BPl/c682 

juvenile, i.e. gls 1-4; TM12165 to PPM123 adult, i.e. gls 5 and 6 

TABLE I 
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TABLE I 

Cranial measurements of Hystrix africaeaustra1is: A: Greatest length of 
skull above (7.2.1.1); B: Occipitonasal length (7.2.1.2); c: Condy1o-
incisive length (7.2.1.3); D: Basilar length (7.2.1.4) (rum) 

Growth 
§pecimen Stage A B C D 

PPM113 2 

TM Nyasa1and 2 116,2 109,6 113,8 104,8 

TM5662 2 101,8 94,5 

TM5661 2 103,2 96,0 98,7 

TMl2698 3 

PPMl14 3 

PPM126 3 

PPMl15 3 

TMl2697 3 

PPM116 4 136,0 139,5 128,2 

PPMl24 4 130,8 122,0 125,0 116,7 

PPM125 4 

Tm Mt. Zeb. Pk. 4 132,8 124.,5 136,4 126,2 

TM94F 4 144,9 137,8 143,4 132,7 

TM2A 4 144,0 l36,0 145,0 134,0 

PPM789 4 

TM753 4 

TM594 4 145,0 134,8 149,7 138,0 

BPI/C682 4 141,4 131,9 135,0 125,9 

TMl2165 5 155,1 147,0 156,0 145,0 

PPM1l7 5 138,5 127,5 140,3 131,4 

PPM118 5 142,0 131,8 l39,0 130,0 

TM866 5 148,4 139,8 149,0 139,1 

TM8289 6 

ZA9l1 6 148,5 138,6 143,7 140,0 

PPMl19 6 

TM657 6 158,5 150,3 157,5 147,0 

PPMl22 6 142,7 131,0 143,7 135,0 

TM623 6 157,5 149,7 152,0 143,8 

BPI/C641 6 

TH6066 6 155,0 149,7 159,0 147,1 

PPMl23 6 145,7 135,0 149,0 141,0 
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ANALYSIS OF TABLE I 

A: GREATEST LENGTH OF SKULL ABOVE (7.2.1.1.) .. 
MAX MIN MEAN N SD 

Growth stage 2 116,2 101,8 107,07 3 7,94 

Growth stage 3 

Growth stage 4 145,0 130,8 139,27 7 6,00 

Growth stage 5 155,1 138,5 146,00 4 7,32 

Growth stage 6 158,5 142,7 155,32 6 6,59 

SAMPLE 158,5 101,8 139,40 20 16,03 

B: OCCIPITONASAL SKULL LENGTH (7.2.1.2) 

Growth stage 2 109,6 94,5 100,03 3 8,32 

Growth stage 3 

Growth stage 4 137,8 122,0 131,17 6 6,47 

Growth stage 5 147,0 127,5 136,53 4 8,65 

Growth stage 6 150,3 131,0 142,38 6 8,58 

SAMPLE 150,3 94,5 130,92 19 16,19 

C: CONDYLOINCISIVE LENGTH (7.2.1.3) 

Growth stage 2 113,8 113,8 113,8 1 ° 
Growth stage 3 

Growth stage 4 149,7 125,0 139,14 7 8,05 

Growth stage 5 156,0 139,0 146,08 4 7,97 

Growth stage 6 159,0 143,7 150,82 6 6,60 

SAMPLE 159,0 113,8 143,17 18 11,27 

D: "BASILAR LENGTH (7.2.1.4) 

Growth stage 2 104,8 98,7 101,75 2 4,31 

Growth stage 3 

Growth stage 4 138,0 116,7 128,81 7 7,22 

Growth stage 5 145,0 130,0 136,38 4 7,00 

Grmvth stage 6 147,1 135,0 142,32 6 4,64 

SAMPLE 147,1 98,7 131,82 19 13,29 
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TABLE II 

Cranial measurements of Hystrix Africaeaustra1is: A: greatest skull 
width (7.2.1.5); B: least postorbital breadth (7.2.1.6); C: skull width 
at condyles (7.2.1.7); D: interorbital distance at 1achryma1s '(7.2.1.8); 
E: interorbital distance at post-orbital process (7.2.1.9) (nnn) 

Growth 
Specimen Stage A B C D E 

PPM113 2 

TM Nyasa1and 2 41,4 30,4 50,4 

TM5662 2 60,3 39,1 51,2 52,2 

TM5661 2 60,3 38,6 49,7 49,9 

TM12698 3 64,6 

PPMl14 3 

PPM126 3 

PPMl15 3 

TM12697 3 

PPMl16 4 71 ,0* 42,7 29,0 58,7* 61,6* 

PPM124 4 74,0 41,8 27,6 64,4* 62,0* 

PPM125 4 

TM Mt.Zeb.Pk. 4 44,6 27,0 63,0 

TM94F 4 81,2 47,3 30,3 67,5 68,2 

TM2A 4 82,1 46,6 31,6 69,4 70,0 

PPM789 4 

TM753 4 

TM594 4 86,6 44,5 48,6 71 ,5 66,8 

BPI/C682 4 79,7 43,0 27,8 68,5 66,8 

TM12165 5 90,0 45,0 36,0 75,0 71 ,2 

PPM117 5 78,3 47,7 25,8 65,2 62,9 

PPM118 5 84,4 46,2 31,0 66,4 64,1 

TM866 5 80,1 47,4 29,0 67,8 67,2 

TM8289 6 

Za9ll 6 88,0 48,4 28,9 70,8 72,0 

PPMl19 6 

TM657 6 84,5 49,1 32,6 71,4 68,0 

PPM122 6 81,8 49,0 29,0 70,0 69,8 

TM623 6 86,0 47,3 30,5 73,2 71 ,5 

BPI/C641 6 

TM6066 6 96,4 50,7 29,6 80,8 78,0 

PPM123 6 88,7 48,6 30,5 73,7 73,1 
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ANALYSIS OF TABLE II 

A: GREATEST WIDTH OF SKULL ABOVE 
X 

Max Min Mean N SD 

Growth stage 2 60,3 60,3 60,3 2 ° 
Growth stage 3 

Growth stage 4 86,6 71 ,0 79,10 6 5,69 

Growth stage 5 90,0 78,3 83,20 4 5,21 

Growth stage 6 96,4 81,8 87,57 6 4,99 

Sample 96,4 60,3 80,74 18 9,47 

B: SMALLEST POSTORBITAL WIDTH 

Growth stage 2 41,4 38,6 39,70 3 1,49 

Growth stage 3 

Growth stage 4 47,3 41,8 44,36 7 2,09 

Growth stage 5 47,7 45,0 46,58 4 1,23 

Growth stage 6 50,7 47,3 48,85 6 1,11 

Sample 50,7 39,1 45,47 20 3,43 

C: SKULL HIDTH AT CONDYLE 

Growth stage 2 30,4 30,4 30,4 1 ° 
Growth stage 3 

Growth stage 4 48,6 27,0 31,70 7 7,63 

Growth stage 5 36,0 25,8 30,45 4 4,28 

Growth stage 6 32,6 28,9 30,18 6 1,37 

Sample 48,6 25,8 30,84 18 4,98 

D: SKULL WIDTH AT LACHRYHll.L EDGE 

Growth stage 2 51,2 49,7 50,45 2 1,06 

Growth stage 3 

Growth stage 4 71,5 58,7 66,67 6 4,55 

Growth stage 5 75,0 65,2 68,60 4 4,40 

Growth stage 6 80,8 70,0 73,32 6 3,93 

Sample 80,8 49,7 67,52 18 7,80 

E: SKULL WIDTH AT RUDUWNTARY POSTORBITAL PROCESS 

Growth stage 2 52,2 49,9 50,83 3 1,21 

Growth stage 3 64,6 64,6 64,6 1 ° 
Growth stage 4 70,0 61,6 65,49 7 3,28 

"Growth stage 5 71 ,2 62,9 66,35 4 3,71 

Growth stage 6 78,0 68,0 72 ,07 6 3,4i 

Sample 78,0 49,9 65,40 21 7,33 
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TABLE III 

Cranial measurements of Hystrix africaeaustra1is: A: Height of skull from 
palate to nasals (7.2.1.10); B: height of skull from palate between tIl 
(7.2.1.11); C:1east breadth of bridge between orbit and foramen infra-
orbita1e (7.2.1.12); D: breadth of choanae (7.2.1.13); E: length of 
sa~itta1 crest (7.2.1.14); F:position of sphenopalatine foramen (7.2.1.17) 

Growth (measurements in mm.) 
Specimen Stage A B C D E F 

PPMl13 2 

TM Nyasa1and 2 45,5 45,5 24,7 7,9 

TM5662 2 42,0 42,5 11,2 21,6 6,5 

TM5661 2 42,0 42,0 12,9 20,5 8,5 

TMl2698 3 55,5* 31,0* 10,5 

PPMl14 3 8,5 

PPMl26 3 

PPMl15 3 21,3 8,5 

TMl2697 3 57,0 17,3 28,0 7,3 

PPM1l6 4 16,0 12,8 9,0 

PPM124 4 52,5 52,0 16,0 30,0 13,0 8,0 

PPM125 4 

TM Mt. Zeb. Pk. 4 58,5* 55,5 13,9 29,0 16,6 10,6 

TM94F 4 63,0 62,5 15,8 29,5 8,0 

TM2A 4 63,0 63,5 16,6 34,0 10,0 8,4 

PPM789 4 8,0 

TM753 4 58,0 58,0 16,5 31,9* 8,0 

TM594 4 64,5 67,0 15,7 37,4 8,8 8,5 

BPI/C682 4 56,0 58,0 14,5 29,7 12,5 8,4 

TM12165 5 67,5 66,5 18,0 35,0 17,0 9,8 

PPM117 5 58,0 58,0 16,0 29,0 12,0 8,3 

PPM118 5 60,5 59,5 13,9 28,0 17s4 10,0 

TM866 5 67,5 69,0 16,0 28,7 19,6 11 ,5 

TM8289 6 64,5 69,0 15,4 31,7 8,0 

Za911 6 60,0 57,5 19,6 29,0 9,1 

PPMl19 6 

TM657 6 69,5 69,5 17,5 35,0 10,5 13,0 

PPM122 6 63,S 61,0 18,0 32,3 16,7 9,0 

TM623 6 69,5 65,0 17,7 33,1 20,1 8,0 

BPI/C641 6 58,S 57,0 15,8 28,1 9,2 

TM6066 6 74,5 73,0 20,6 36,5 9,0 8,4 

PPM123 6 68,0 64,0 15,8 34,7 17,3 10,0 
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ANALYSIS OF TABLE III 

A: HEIGHT OF SKULL FROM PALATE TO NASO-FRONTAL SUTURE 

Max Min X N SD 

Growth stage 2 45,5 42,0 43,17 3 2,02 

Growth stage 3 57,0 55,5 56,25 2 1,06 

Growth stage 4 64,5 52,5 59,36 7 4,36 

Growth stage 5 67,5 58,0 63,38 4 4,87 

Growth stage 6 74,5 58,5 66,00 8 5,37 

Sample 74,5 42,0 59,88 25 8,20 

B: HEIGHT OF SKULL FROM PALATE BETWEEN M1 

Growth stage 2 45,5 42,0 43,33 3 1,89 

Growth stage 3 

Growth stage 4 67,0 52,0 59,50 7 5,13 

Growth stage 5 69,0 58,0 63,25 4 5,33 

Growth stage 6 73,0 57,0 64,50 8 5,80 

Sample 73,0 52,0 59,60 21 8,68 

C: LEAST BREADTH OF BRIDGE BETWEEN ORBIT AND FORAMEN INFRAORBITALE 

Growth stage 2 12,9 11~2 12,05 2 1,20 

Growth stage 3 17,3 17,3 17,30 1 0,0 

Growth stage 4 16,6 13,9 15,63 8 0,95 

Growth stage 5 18,0 13,9 15,98 4 1,67 

Growth stage 6 20,6 15,4 17,55 8 1,87 

Sample 19,6 11 ,2 16,12 23 2,06 

D: BREADTH OF CHOANAE 

Growth stage 2 24,7 20,5 22,27 3 2,18 

Growth stage 3 31,0 21,3 26,77 3 4,97 

Growth stage 4 37,4 29,0 31,64 7 3,08 

Growth stage 5 35,0 28,0 30,18 4 3,24 

Growth stage 6 36,5 28,1 32,55 8 2,92 

Sample 37,4 20,5 29,99 25 4,51 
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ANALYSIS OF TABLE III (continued) 

E: LENGTH OF SAGITTAL CREST 

Max Min X N SD 

Growth stage 2 

Growth stage 3 

Growth s~age 4 16,6 8,8 12,28 6 2,71 

Growth stage 5 19,6 12,0 16,50 4 3,21 

Growth stage 6 20,1 9,0 14,72 5 4,74 

Sample 20,1 9,0 14,22 15 3,80 

F: DISTANCE OF SPHENOPALATINE FORAMEN ABOVE ALVEOLAR RIM 

Growth stage 2 8,5 6,5 7,63 3 1,03 

Growth stage 3 10,5 7,3 8,70 4 1,33 

Growth stage 4 10,6 8,0 8,54 9 0,84 

Growth stage 5 11,5 8,3 9,90 4 1,31 

Growth stage 6 13,0 8,0 9,34 8 1,63 

Sample 13,0 6,5 8,89 28 1,34 
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TABLE IV 

Cranial measurements of Hystrix africaeaustra1is: A: Length of nasal 
process of premaxilla (7.2.2.1);B: breadth of nasal process of premaxilla 
(7.2.2.2); C: breadth of nasal p. of p. midway between maxi11o-fronta1 
suture and masseteric ridge (7.2.2.3); D: sutural length of p. ventrally 
17•2•2 •4); E: sutural length of p. anterior to for~mina incisiva (7.2.2.5) 

Growth (measurements in nnn.) 
Specimen Stage A B C D E 

PPMl13 2 

TM Nyasa1and 2 33,6 5,0 9,3 17,7 13,5 

TM5662 2 29,0 2,7 7,0 16,0 11,9 

TM5661 2 30,7 3,0 7,5 16,0 11 ,6 

TM12698 3 45,0 7,0 9,4 21,6 16,8 

PPM114 3 20,0 14,0 

PPM126 3 

PPM115 3 27,8 8,4 20,1 14,6 

TM12697 3 43,0 6,4 ·10,0 20,0 16,0 

PPMl16 4 45,0* 24,7 18,5 

PPM124 4 39,7 4,0 9,0 21,3 15,2 

PPM125 4 

TM Mt.Zeb.Pk. 4 .37,6 3,0 8,7 22,8 17,7 

TM94F 4 39,5 5,6 8,4 23,5 16,8 

TM2A 4 42,6 4,8 10,0 24,0 17,9 

PPM789 4 

TM753 4 39,6 6,8 9,7 23,0 16,4 

TM594 4 42,0 8,0 10,7 24,3 16,5 

BPI/C682 4 42,5 3,4 12,0 20,7 15,6 

TM12165 5 43,0 6,0 13,3 26,0 20,2 

PPMl17 5 42,7 1,0 8,0 22,8 16,6 

PPMl18 5 42,6 1,0 8,7 25,4 19,6 

TM866 5 45,6 3,9 10,2 21,2 17,4 

TM8289 6 45,6 5,6 10,6 28,0 22,0 

Za911 6 42,0 3,7 8,8 25,0 20,3 

PPMl19 6 

TM657 6 49,7 4,7 11 ,4 28,3 24,0 

PPM122 6 42,4 2,0 8,0 25,7 20,0 

TM623 6 47,6 4,0 13,7 27,3 21,8 

BPI/C641 6 41,1 6,2 11 ,5 23,2 18,8 < 

TM6066 6 55,5 3,2 14,8 26,3 18,5 

PPM123 6 45,9 4,0 10,0 28,0 20,1 
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ANALYSIS OF TABLE IV 

A: LENGTH OF NASAL PROCESS OF PRE¥..AXILLA 

Max Min X N SD 

Growth stage 2 33,6 29,0 31,10 3 2,33 

Growth stage 3 45,0 37,8 41,93 3 3,72 

Growth stage 4 45,0 39,5 41,06 8 2,37 

Growth stage 5 45,6 42,6 43,48 4 1,43 

Growth stage 6 55,5 41,1 46,23 8 4,77 

Sample 55,5 29,0 41,97 26 5,51 

B: BREADTH OF NASAL PROCESS AT FRONTO-PRE¥AXILLARY SlJTFRE 
~ 

Growth stage 2 5,0 2,7 3,57 3 1,25 

Growth stage 3 7,0 6,4 6,70 2 0,42 

Growth stage 4 8,0 3,0 5,09 7 1,83 

Growth stage 5 6,0 1,0 2,98 4 2,44 

Growth stage 6 6,2 2,0 4,18 8 1,33 

Sample 8,0 1,0 4,38 24 1,84 

c: BREADTH OF NASAL PROCESS OF PREM..t\XI LLARY BET'i-."'EEN F-P SUTURE 
AND YlASSETERIC RIDGE 

Growth stage 2 9,3 7,0 7,93 3 1,21 

Growth stage 3 10,0 8,4 9,27 3 0,81 

Growth stage 4 12,0 8,4 9,79 7 1,26 

Groylth stage 5 13,3 8,0 10,05 4 2,35 

Growth stage 6 14,8 8,0 11 ,10 8 2,30 

Sample 14,8 7,0 9,96 25 1:96 

D: SUTURAL LENGTH OF PREMAXILLA VENTRALLY 

Growth stage 2 17,7 16,0 16,57 3 0,98 

Growth stage 3 21,6 20,0 20,43 4 0,78 

Growth stage 4 24,3 20,7 22,80 7 1,35 

Growth stage 5 26,0 21,2 23,85 4 2,25 

Groy]th stage 6 28,3 23,2 26,48 8 1,78 

Sample 28,3 16,0 23,01 26 3,48 

E: SUTURAL LENGTH OF PREPAXILLA ANTERIOR TO FORAHINA INCISIVA 

Growth stage 2 13,5 11 ,6 12,33 3 1,02 

Growth stage 3 16,8 14,0 15,35 4 1,28 

Groylth stage 4 17,9 15,2 16,59 7 1,00 

Growth stage 5 20,2 16,6 18,45 4 1,72 

Growth stage 6 24,0 18,5 20,69 8 1,82 

Sample 24,0 11,6 17,45 26 3,06 
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TABLE V 

Cranial measurements of Hystrix africaeaustralis: A: Length of nasals 
(7.2.3.1); B: length of nasal suture (7.2.3.2); C: maximum width of 
nasals (7.2.3.3); D: width nasals anteriorly (7.2.3.4); E: posterior 
extent of nasals behind franta-premaxillary suture (7.2.3.6) (rom) 

Growth 
Specimen Stage A B C D E 

PPMl13 2 

TM Nyasa1and 2 51,0 50,5 19,9 15,4 8,2 

TM5662 2 40,5 39,5 21,0 12,7 5,8 

TM5661 2 45,0 45,0 20,2 12,8 7,1 

TM12698 3 7,2* 

PPM1l4 3 

PPM126 3 

PPMl15 3 58,0 56,2 15,0 

TM12697 3 68,7 66,9 28,3 18,3 17,0 

PPMl16 4 17,0* 

PPM124 4 65,2 63,6 27,0 16,0 14,1 

PPM125 4 

TM Mt.Zeb.Pk. 4 60,6 57,2 29,5 18,3 16,0 

TM94F 4 71,9 68,4 28,2 16,0 20,6 

TM2A 4 71,7 68,7 30,3 20,3 18,0 

PPM789 4 

TM753 4 65,7 64,5 25,6 17,8 16,4 

TM594 4 73,5 71,9 31,0 22,0 21,4 

BPI/C682 4 65,8 63,0 30,7 17,6 15,0 

TMI2165 5 79,4 75,3 31,0 19,9 19,5 

PPM117 5 69,6 67,0 28,3 16,0 16,5 

PPMl18 5 71,4 68,3 28,6 15,3 20,0 

TM866 5 72,5 70,8 31,9 15,5 17,5 

TM8289 6 81,8 79,2 32,6 20,5 22,9 

Za911 6 66,9 63,3 31,0 16,7 18,4 

PPM119 6 

TM657 6 79,4 76,6 31,0 22,0 21,0 

PPM122 6 76,4 74,6 33,3 18,6 26,7 

TM623 6 89,3 84,5 33,4 20,5 27,9 

BPI/C641 6 69,9 67,0* 28,0 16,5 23,8 

TM6066 6 87,7 83,7 41,4 24,0 19,6 

PPMl23 6 35,8 21,0 
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ANALYSIS OF TABLE V -
A: LENGTH OF NASALS 

Max Min X N SD 

Growth stage 2 51,0 40,5 45,50 3 5,27 

Growth stage 3 68,7 58,0 63,35 2 7,57 

Growth stage 4 73,5 60,6 67,77 7 4,68 

Growth stage 5 79,4 69,6 73,23 4 4,29 

Growth stage 6 89,3 66,9 78,77 7 8,42 

Sample 89,3 40,5 68,78 23 12,05 

B: LENGTH OF NASAL SUTURE 

Growth stage 2 50,5 39,5 45,00 3 5,50 

Growth stage 3 66,9 56,2 61,55 2 7,57 

Growth stage 4 71 ,9 57,2 65,33 7 4,82 

Growth stage 5 75,3 67,0 70,35 4 3,66 

Growth stage 6 84,5 63,3 75,56 7 8,01 

Sample 84,5 39,5 66,33 23 11,20 

c: MAXIMUM WIDTH OF NASALS 

Growth stage 2 21,0 19,9 20,37 3 0,57 

Growth stage 3 28,3 28,3 28,30 1 0,00 

Growth stage 4 31,0 25,6 28,90 7 2,04 

Growth stage 5 31,9 28,3 29,95 4 1,77 

Growth stage 6 41,4 28,0 33,31 8 3,98 

Sample 41,4 19,9 29,48 23 4,85 

D: WIDTH OF NASALS ANTERIORLY . 
Growth stage 2 15,4 12,7 13,63 3 1,53 

Growth stage 3 18,3 15,0 16,65 2 2,33 

Growth stage 4 22,0 16,0 18,29 7 2,20 

Growth stage 5 19,9 15,3 16,60 4 2,17 

Growth stage 6 24,0 16,5 19,98 8 2,58 

Sample 24,0 12,7 17,86 24 2,94 

E: POSTERIOR EXTE1~ OF NASALS BEHI},1) F-P SUTURE 

Growth stage 2 8,2 5,8 7,03 3 1,20 

Growth stage 3 17,0 7,2 12,10 2 6,93 

Growth stage 4 21,4 14,1 17,31 8 2,57 

Growth stage 5 20,0 16,5 18,38 4 1,65 

Growth stage 6 27,9 18,4 22,90 7 3,54 

Sample 27,9 5,8 17,40 24 5,80 
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TABLE VI 

Cranial measurements of Hystrix africaeaustralis: A: Length of frontal 
suture (7.2.4.1); B: length of fronto-premaxillary suture (7.2.4.2); 
C:fronto-occipital distance (7.2.5.1 and 7.2.5.2); D: palatal diastemic 
length (7.2.7.1); E: median sutural length of palate (7.2.7.2); F: median 
sutural length of maxillary (7.2.7.3); G: length/breadth of foramina 
incisiva (7.2.7.l~0~)~(mm~_~)~ ________________________________ ~ _______ ___ 

Growth G 
Specimen Stage A B C D E F L B 

PPM1l3 2 

TM Nyasaland 

TM5662 

TM5661 

TM12698 

PPMl14 

2 

2 

2 

3 

3 

PPMl26 3 

PPM1l5 

TM12697 

PPM116 

PPM124 

3 

3 

4 

4 

PPN125 4 

TM Mt.Zeb.Pk. 4 

TM94F 4 

TM2A 4 

PPM789 4 

TM753 

TM594 

BPI/C682 

TM12l65 

PPMl17 

PPM1l8 

TM866 

TM8289 

Za911 

4 

4 

4 

5 

5 

5 

5 

6 

6 

PPM119 6 

TM657 

PPM122 

TM623 

BPI/C64l 

TM6066 

PPMl23 

6 

6 

6 

6 

6 

6 

42,6 

32,4 

29,8 

39,3 

44,5 

5,0 

2,7 

3,0 

7,0 

6,4 

29,3* 37,0 

29,2 31,0 

26,5 36,0 

46,0 

59,3 

52,8 

57,6 

73,5 

35,0* 

33,8 

37,6 

44,8 

36,0 61,3 37,0 

5,0 

3,5 

5,0 

6,5 

5,5 

41,0 67,9 39,8 6,5 

46,5 72,0 46,0 5,5 

27,0 53,0 78,0 46,7 8,0 

38,8* 4,0 27,0 46,4 69,8 43,0 6,0 

44,3 3,0 29,5 47,0 76,4 43,7 6,5 

45,6 5,6 33,4 50,3 74,8 45,8* 7,0 

47,0 4,8 27,0 52,8 79,7 47,0* 8,0 

39,6 

45,7 

43,2 

45,6 

6,8 

8,0 

3,4 

6,0 

37,0 1,0 

43,3 1,0 

46,5 3,9 

44,5 5,6 

50,5 3,7 

49,0 4,7 

43,0 2,0 

42,0 4,0 

27,5* 6,2 

53,0 3,2 

4,0 

37,0 

32,4 

34,5 

51,0 

51,0 

45,4 

54,0 

30,0 49,0 

30,5 46,0 

30,0 48,5 

55,0 

30,8 50,6 

75,0 

78,9 

72,5 

88,0 

46,0 

47,8 

45,0 

54,0 

8,0 

8,5 

6,0 

6,5 

76,5 47,3 8,5 

80,5 48,0 6,5 

79,0 51,6 7,0 

90,0 53,0* 6,8 

81,0 49,7 8,0 

34,8 54,0 84,8 49,8* 7,0 

24,3 45,0 81,5 49,5 7,0 

31,9 

24,5 

32,0 

56,0 

47,5 

59,0 

53,6 

87,0 

77 ,0 

83,5 

84,5 

53,7 

46,0 

51,0 

51,0* 

6,0 

5,0 

7,5 

7,0 

6,0 

4,0 

4,0 

5,0 

4,0 

4,5 

6,0 

5,5 

4,5 

5,0 

5,0 

6,0 

6,0 

5,0 

5,0 

5,0 

6,5 

6,0 

5,0 

6,5 

7,0 

6,5 

7,0 

6,0 

5,5 

7,5 

-5,0 



72 

ANALYSIS OF TABLE VI 

A: LENGTH OF FRONTAL SUTURE 

Max Min X N SD 

Growth stage 2 42,6 29,8 34,93 3 6,77 

Growth stage 3 39,3 39,3 39,30 1 0,00 

Growth stage 4 47,0 38,8 43,59 8 2,94 

Growth stage 5 46,5 37,0 43,10 4 4,28 

Growth stage 6 53,0 27,5 44,21 7 8,42 

Sample 53,0 27,5 42,38 23 6,20 

B: LENGTH OF FRONTO-PREMAXILLARY SUTURE 

Growth stage 2 5,0 2,7 3,57 3 1,25 

Growth stage 3 7,0 6,4 6,70 2 0,42 

Growth stage 4 8,0 3,0 5,09 7 1,83 

Growth stage 5 6,0 1,0 2,98 4 2,44 

Growth stage 6 6,2 2,0 4,18 8 1,33 

Sample 8,0 1,0 4,38 24 1,84 

C: FRONTO-OCCIPITAL DISTANCE 

Growth stage 2 29,3 26,5 28,33 3 1,59 

Growth stage 3 

Growth stage 4 37,0 27,0 30,47 7 3,92 

Growth stage 5 34,5 30,0 31,25 4 2,18 

Growth stage 6 34,8 24,3 29,72 6 4,33 

Sample 37.0 24,3 30,08 20 3,43 

D: PALATAL DIASTEMIC LENGTH 

Growth stage 2 37,0 31,0 34,67 3 3,21 

Growth stage 3 46 t s 36,0 42,38 4 4,92 

Growth stage 4 53,0 45,4 49,56 8 3,01 

Growth stage 5 54,0 46,0 49,38 4 3,35 

Growth stage 6 59,0 45,0 52,59 8 4,61 

Sample 59,0 31,0 47,73 27 6,77 
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ANALYSIS OF TABLE VI (continued) 

E: MEDIAN SUTUrAL LENGTH OF PALATE 

Max Min X N SD --
Growth stage 2 59,3 52,8 56,57 3 3,37 

Growth stage 3 73,5 61,3 68,68 4 5,46 

Growth stage 4 79,7 69,8 75,64 8 3,35 

Growth stage 5 88,0 76,5 81,00 4 4,95 

Growth stage 6 90,0 77 ,0 83,66 8 3,95 

Sample 90,0 52,8 75,66 27 9,38 

F: MEDIAN SUTURAL LENGTH OF MAXILLARY 

Growth stage 2 37,6 33,8 35,47 3 1,94 

Growth stage 3 46,0 37,0 41,90 4 4,23 

Growth stage 4 47,8 43,0 45,63 8 1,64 

Growth stage 5 54,0 47,3 50,23 4 3,14 

Growth stage 6 53,7 46,0 50,46 8 2,37 

Sample 54,0 33,8 46,06 27 5,48 

G: L: LENGTH OF FORAMINA INCISIVA 

Growth stage 2 5,0 3,5 4,50 3 0,87 

Growth stage 3 6,5 5,5 6,00 4 0,58 

Growth stage 4 8,5 6,0 7,25 8 1,00 

GrOlvth stage 5 8,5 6,5 7,13 4 0,95 

Growth stage 6 8,0 5,0 6,79 8 0,92 

Sample 8,5 3,5 6,60 27 1,20 

G: B: BREADTH OF FOP_!\}lINA INCISIVA 

Growth stage 2 6,0 4,0 4,67 3 1,15 

Growth stage 3 6,0 4,0 4,88 4 0,85 

Growth stage 4 6,0 4,5 5,25 8 0,53 

Growth stage 5 6,5 5,0 5,63 4 0,75 

Growth stage 6 7,5 5,0 6,38 8 0,83 

Sample 7,5 4,0 5,52 27 0,96 
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TABLE VII 

PALATAL DISTANCES BETWEEN p4, 1 2 M3 .• AVERAGE HIDTHS OF PALATES H , M and , 

SPECIMEN GIS INTER-p4 INTER-HI INTER-M2 INTER-M3 AV. PALATE HIDTH 

PPMl13 2 

TM Nyasa 2 8,6 8,0 8,3 

TM5662 2 8,2 7,8 8,0 

TM5661 2 8,5 8,1 8,3 

TM12698 3 11,3 10,3 11,0 10,8 

PPM114 3 9,1 6,8 6,9 7,6 

PPM126 3 

PPM115 3 8,1 8,0 9,1 8,4 

TM12697 3 8,3 9,9 12,9 10,3 

PPMl16 4 8,0 7,4 8,2 7,8 

PPMl24 4 9,4 6,2 7,0 11,4 8,5 

PPM125 4 

Mt.Zeb.Pk. 4 11,9 8,0 8,2 9,1 9,3 

TM94F 4 12,9 11 ,7 12,1 14,0 12,6 

TM2A 4 11,2 9,9 9,4 12,3 10,7 

PPM789 4 

TM753 4 11,5 9,0 10,0 10,8 10,3 

TM594 4 13,9 12,0 11,9 12,0 12,4 

BPl/c682 4 8,4 6,9 6,0 9,0 7,5 

TM12165 5 15,0* 12,8 12,1 13,0 13,2 

PPM117 5 10,7 8,1 8,9 10,1 9,4 

PPM118 5 11 ,5 7,7 8,5 9,6 9,3 

TM866 5 11,5 10,9 11 ,0 12,9 11 ,5 

TM8289 6 11,9 9,8 10,4 12,1 11,0 

Za911 6 12,1 11,1 11,0 11 ,2 11,3 

pp:m19 6 

TM657 6 10,1 11 ,2 11,4 12,1 11,2 

PPMl22 6 11,2 11,0 11,7 11,4 11,3 

TM623 6 11,1 10,1 10,0 9,1 10,0 

BPI/C641 6 10,0 9,9 10,1 10,8 10,2 

TM6066 6 14,8 16,8 17,1 15,1 15,9 

PPM123 6 12,8 14,0 14,0 13,6 
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ANALYSIS OF TABLE VII 

4 d' Inter-P lstance (nnn) Max. Min. Mean N SD 

Growth stage 2 8,6 8,2 8,43 3 0,21 

Growth stage 3 11,3 8,1 9,20 4 1,47 

Growth stage 4 13,9 8,0 10,90 8 2,12 

Growth stage 5 15,0 10,7 12,18 4 1,92 

Growth stage 6 14,8 10,0 11,75 8 1,56 

Sample 15,0 8,0 10,81 27 2,04 

1 d' Inter-M lstance (nnn) 

Growth stage 2 8,1 7,8 7,97 3 0,15 

Growth stage 3 10,3 6,8 8,75 4 1,64 

Growth stage 4 12,0 6,2 8,89 8 2,16 

Growth stage 5 12,8 7,7 9,88 4 2,41 

Growth stage 6 16,8 9,8 11,41 7 2,45 

Sample 16,8 6,2 9,59 26 2,30 
. 

Inter-M2 distance (nnn) 

Growth stage 2 

Growth stage 3 12,9 6,9 9,98 4 2,57 

Growth stage 4 12,1 6,0 9,10 8 2,18 

Growth stage 5 12,1 8,5 10,13 4 1,71 

Growth stage 6 17,1 10,0 11,96 8 2,44 

Sample 17,1 6~0 10,37 24 2,43 

Inter-~ distance (nnn) 

Growth stage 2 

Growth stage 3 

Growth stage 4 14,0 9,0 11,23 7 1,79 

Growth stage 5 13,0 9,6 11,40 4 1,80 

Growth stage 6 15,1 9,1 11,98 8 1,87 

Sample 15,1 9,0 11 ,58 19 1,76 
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TABLE VIII 

Cranial measurements of Hystrix africaeaustralis : A:upper edge of foramen 
magnum to occ. crest (7.2.6.1); B:lower edge foramen magnum to occ.crest 
(7.2.6.2); C:breadth at paroccipital processes (7.2.6.4); D: length of par-
occipital processes (7.2.6.5); E: distance between paroccipital processes 
(7.2.6.6); F:max. width occipital condyles between external edges (7.2.6.7) 

Specimen Growth A B C D E F 
Stage (measurements in mm.) 

PPMl13 2 

TM Nyasaland 2 22,8 32,9 45,4 11,2 38,8 31,2 

TM5662 2 20,4 43,0 10,0* 33,4 

TM5661 2 22,2 32,5 

TM12698 3 

PPM1l4 3 

PPM126 3 

PPM115 3 

TM12697 3 

PPM1l6 4 27,5 40,0 47,4 6,4 38,9 30,0 

PPM124 4 22,0 37,5 42,2 13,7 33,4 27,9 

PPM125 4 

TH Mt.Zeb. Pk. 4 24,8 40,0 47,6 9,2 37,Lf 28,8 

TM94F 4 26,0 41,3 49,5 8,6 40,8 31,7 

TM2A 4 25,0 42,8 52,2 10,1 43,3 32,3 

PPM789 4 

TH753 4 

TM594 4 29,8 41,6 52,4 10,9 42,0 29,9 

BPI/C682 4 27,5 38,7 48,5 11,4 37,2 30,0 

TMl2l65 5 23,7 41,7 8,0 37,0 

PPMl17 5 24,7 40,7 46,2 10,0 31,7 27,6 

PPM1l8 5 24,3 38 ,0 51,0 9,4 38,2 32,5 

TM866 5 27,0 41,0 49,5 10,4 36,8 31,4 

TM8289 6 

Za911 6 23,0 38,2 51,9 8,0 38,2 31,0 

PPMl19 6 

T}f657 6 26,0 38,7 52,4 8,2 40,4 33,4 

PPM122 6 27,0 42,0 49,2 7,6 40,9 31,9 

TM623 6 30,6 42,2 53,6 11,0 42,5 32,6 

BPI/C64l 6 

TM6066 6 32,0 42,5 54,0 11,5 43,5 34,0 

PPM123 6 29,1 41,8 50,0 8,7 39,8 32,5 
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ANALYSIS OF ··TABLE VIII 

A: UPPER EDGE OF FORAMEN MAGNUM TO TOP OF MEDIAN OCCIPITAL CREST 

Max Min X N SD 

Growth stage 2 22,8 20,4 21,80 3 1,25 

Growth stage 3 

Growth stage 4 29,8 22,0 26,09 7 2,49 

Growth stage 5 27,0 23,7 24,93 4 1,44 

Growth stage 6 32,0 23,0 27,95 6 3,28 

Sample 32,0 23,7 25,77 20 3,08 

B: LOWER EDGE FORAMEN MAGNUM TO TOP OF MEDIAN OCCIPITAL CREST 

Growth stage 2 32,9 32,5 32,70 2 0,28 

Growth stage 3 

Growth stage 4 42,8 37,5 40,27 7 1,80 

Growth stage 5 41,7 38,0 40,35 4 1,62 

Growth stage 6 42,5 38,2 40,90 6 1,92 

Sample 42,8 32,5 39,69 19 2,95 

C: ·BREADTH AT PAROCCIPITAL PROCESSES 

Growth stage 2 45,4 43,0 44,20 2 1,70 

Growth stage 3 

Growth stage 4 52,4 42,2 48,54 7 3,45 

Growth stage 5 51,0 46,2 48,90 3 2,46 

Growth stage 6 54,0 49,2 51,85 6 1,92 

Sample 54,0 42,2 49,22 18 3,43 

D: LENGTH OF PAROCCIPITAL PROCESSES 

Growth stage 2 11,2 10,0 10,60 2 0,85 

Growth stage 3 

Growth stage 4 13,7 6,4 10,04 7 2,31 

Growth stage 5 10,4 8,0 9,45 4 1,05 

Growth stage 6 11,5 7,6 9,17 6 1,66 

Sample 13,7 6,4 9,70 19 1,74 



78 -

ANALYSIS OF TABLE VIII (continued) 

E: DISTANCE BETl~EN PAROCCIPITAL PROCESSES 

Max Min X N SD 

Growth stage 2 38,8 33,4 36,10 2 3,82 

Growth stage 3 

Growth stage 4 43,3 33,4 39,00 7 3,36 

Growth stage 5 38,2 31,7 35,57 3 3,42 

Growth stage 6 43,5 38,2 40,88 6 1,90 

Sample 43,5 31,7 39,01 18 3,13 

F: MAXIMUM WIDTH OF OCCIPITAL CONDYLES 

Growth stage 2 31,2 31,2 31,20 1 0,00 

Growth stage 3 

Growth stage 4 32,3 27,9 30,09 7 1,50 

Growth stage 5 37,0 27,6 32,13 4 3,87 

Gro\Olth stage 6 34,0 31,0 32,57 6 1,06 

Sample 37,0 27,6 31,43 18 2,26 
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TABLE IX 

Cranial measurements of Hystrix africaeaustra1is: A: Least vertical dia-
meter of lower zygomatic root (7.2.8.1); B: jugal height at maxillo-juga1 
suture (7.2.8.2); C: jugal height at jugal-squamosal suture (7.2.8.3); 
D: length of jugal at orbital rim (7.2.8.4); E: distance of lachrymal from 
zygomatic (7.2.9.1); F: molar-tympanic distance (7.2.10.1) (mm) 

Growth 
Specimen Stage A B C D E F 

PPMl13 2 

TM Nyasaland 2 1,8 29,6 

TM5662 2 1,5 17,2 6,6 16,0 2,5 

TM5661 2 2,0 17,9 5,0 16,8 3,7 25,6 

TM12698 3 2,8 19,8 21,0 4,3 

PPM114 3 2,0 

PPM126 3 

PPM115 3 1,5 3,0 

TMl2697 3 2,9 18,9 5,2 20,6 5,4 

PPMl16 4 1,0 16,0 4,9 23,2 1,6 33,4 

PPM124 4 2,0 18,4 9,0 19,3 3,5 20,8 

PPM125 4 

TM Mt.Zeb. Pk. 4 1,9 19,8 6,6 20,4 5,6 25,6 

TM94F 4 4,0 18,6 6,7 21,4 5,9 28,5 

TM2A 4 2,0 20,0 7,6 23,4 5,5 25,8 

PPM789 4 

TM753 4 2,5 18,8 6,0 21,4 6,6 

TM594 4 2,1 17,3 7,8 21,0 7,2 29,0 

BPI/C682 4 2,5 17,0 4,2 18,7 6,8 28,1 

TM12165 5 3,0 15,3 7,9 17,0 8,8 34,4 

PPMl17 5 2,3 22,4 7,0 24,0 3,4 26,0 

PPHl18 5 2,1 17,0 5,0 19,7 6,3 29,1 

TM866 5 2,4 20,0 8,7 20,0 6,4 30,2 

TM8289 6 19,1 5,0 

Za911 6 2,5 23,2 9,3 21,5 4,6 29,8 

PPH1l9 6 

TM657 6 2,0 21,9 6,6 22,6 3,0 33,0 

PPM122 6 2,2 23~5 6,6 20,6 2,3 27,3 

TM623 6 3,2 20,7 4,1 24,3 4,0 29,8 

BPI/C641 6 1,2 20,7 5,1 18,7 5,7 

TM6066 6 2,0 22,0 9,1 23,2 5,6 35,7 

PPMl23 6 2,0 20,6 7,2 25,2 5,4 33,2 
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ANALYSIS OF TABLE IX 

A: Minimum~ertica1 height of lower bar of foramen infraorbitale 

Max Min X N SD 

Growth stage 2 2,0 1,5 1,77 3 0,25 

Growth stage 3 2,9 1,5 2,30 4 0,67 

Growth stage 4 4,0 1,0 2,25 8 0,85 

Growth stage 5 3,0 2,1 2,45 4 0,39 

Growth stage 6 3,2 1,2 2,16 7 0,61 

Sample 4,0 1,0 2,21 26 0,63 

B: Vertical height of zygoma at maxillo-jugal suture 

Growth stage 2 17,9 17,2 17,55 2 0,49 

Growth stage 3 19,8 18,9 19,35 2 0,63 

Growth stage 4 20,0 16,0 18,24 8 1,39 

Growth stage 5 22,4 15,3 18,60 4 3,15 

Growth stage 6 23,5 19,1 21,46 8 1,47 

Sample 23,5 15,3 19,42 24 2,21 

c: Vertical height, of zy~oma at jugo-squamosal suture 

Growth stage 2 6,6 5,0 5,80 2 1,13 

Growth stage 3 5,2 5,2 5,20 1 0,00 

Growth stage 4 9,0 4,2 6,60 8 1,57 

GrO\.,Tth stage 5 8,7 5,0 7,15 4 1,59 

Growth stage 6 9,3 4,1 6,86 7 1,91 

Sample 9,3 4,1 6,65 22 1,59 

D: Length of jugal along orbital rim 

Growth stage 2 16,8 16,0 16,L{) 2 0,56 

Growth stage 3 21,0 20,6 20,80 2 0,28 

Growth stage 4 23,4 18,7 21,10 8 1,66 

Growth stage 5 24,0 17,0 20,18 4 2,88 

Growth stage 6 25,2 18,7 22,30 7 2,23 

Sample 25,2 16,0 19,65 23 5,34 
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ANALYSIS OF TABLE IX (continued) 

E: Distance of lachrymal from maxillo-jugal suture 

Max Min X N SD 

Growth stage 2 3,7 2,5 3,1 2 0,84 

Growth stage 3 5,4 3,0 4,23 3 1,20 

Growth stage 4 6,8 1,6 5,34 8 1,89 

Growth stage 5 8,8 3,4 6,23 4 2,21 

Growth stage 6 5,7 2,3 4,45 8 1,26 
Sample 8,8 1,6 4,88 25 1,73 

F: Molar tympanic distance 

Growth stage 2 29,6 25,6 27,60 2 2,82 

Growth stage 3 

Growth stage 4 33,4 20,8 27,31 7 3,86 

Growth stage 5 34,4 26,0 29,93 4 3,47 

Growth stage 6 35,7 27,3 31,47 6 3,04 

Sample 35,7 20,8 29,21 19 3,67 
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TABLE X 

Cranial measurements of Hystrix africaeaustra1is: Length of nasal bones 
(7.2.3.1) as a proportion of occipitonasa1 skull length (7.2.1.2)(%) 

Growth Length Oc-cipitonasa1 Ratio Analysis 
Specim~ Stage Nasal Length % 

PPM1l3 

TM Nyasa1and 

TM5662 

TM5661 

TMl2698 

PPM1l4 

PPMl26 

PPM1l5 

TM12697 

PPM1l6 

PPMl24 

PPM125 

TM Mt.Zeb.Pk. 

TM94F 

TM2A 

PPM789 

TM753 

TM594 

BPI/C682 

2 

2 

2 

2 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

51,0 

40,5 

45,0 

58,0 

68,7 

65,2 

60,6 

71,9 

71,7 

65,7 

73,5 

65,8 

79,4 

69,6 

71 ,4 

72 ,5 

109,6 

94,5 

96,0 

122,0 

124,5 

137,8 

l36,0 

134,8 

l31,9 

147,0 

127,5 

131,8 

139,8 

47% 

43% 

47% 

53% 

49% 

52% 

53% 

55% 

50% 

54% 

55% 

54% 

52% 

Max 47% 

Min 43% 

X 45,67% 

SD 2,31 

No 

data 

avail-

able 

Max 55% 

Min 49% 

X 52% 

N 6 

SD 2,19 

Max 55% 

Min 52% 

X 53,75% 

SD 1,26 

TM12165 

PPMl17 

PPMl18 

TM866 

TM8289 
-_ .. _-----_ .. _---_._------_._------------------------

Za911 

PPMl19 

TM657 

PPM122 

TM623 

BPI/C641 

TM6066 

PPM123 

6 

6 

6 

6 

6 

6 

6 

6 

6 

81,8 

66,9 

79,4 

76,4 

89,3 

69,9 

87,7 

138,6 

150,3 

131,0 

149,7 

149,7 

l35,0 

48% 

53% 

58% 

60% 

59% 

Max 60% 

Min 48% 

X 

N 

SD 

55,60 % 

5 

5,03 

Sample Max 60%; Sample Min 43%; Y = 52%; N = 18; SD 4,44 
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TABLE XI 

Frontal length as a percentage of nasal length 

Growth Frontal 
Specimen Stage Length 

PPM113 

TM Nyasaland 

TM5662 

TM5661 

2 

2 

2 

2 

TM12698 3 

PPMl14 3 

PPM126 3 

PPMl15 3 

TM12697 3 

PPMl16 4 

PPMl24 4 

PPMl25 4 

TM Mt.Zeb.Pk. 4 

TM94F 4 

TM2A 4 

PPM789 4 

42,6 

32,4 

29,8 

39,3 

44,5 

38,8* 

44,3 

45,6 

47,0 

Nasal 
Length 

51,0 

40,5 

45,0 

58,0 

68,7 

65,2 

60,6 

71,9 

71,7 

Ratio 
% 

84% 

82% 

66% 

60% 

73% 

63% 

66% 

TM753 4 39,6 65,7 60% 

TM594 4 45,7 73,5 62% 

BPI/C682 4 43,2 65,8 66% 

Analysis 

Max 84% 

Min 66% 

X 77 ,33 

SD 9,87 

No 

data 

avail-

able 

Max 73% 

Min 60% 

X 

N 

SD 

64,29 

7 

4,57 

-...".........,...,----.---.-.-----~.--" ......... --.. -------.-----.----------------. 
TM12165 5 45,6 79,4 57% Max 64% 

PPMl17 5 37,0 69,6 

PPM1l8 5 43,3 71,4 

TM866 5 46,5 72,5 

53% 

61% 

64% 
.----~- .. ~-----,~~.~~-----~.---.-" .~.- ... -... , .- ... -.- .. --.,>~ .. ~ ... <~.-.-... - --._-_ .. -._-----

TM8289 6 44,5 81,8 

Za911 

PPMl19 

TM657 

PPM122 

TM623 

BPI/C64l 

TM6066 

pp}fi23 

6 

6 

6 

6 

6 

6 

6 

6 

50,5 

49,0 

43,0 

42,0 

27,5* 

53,0 

66,9 

79,4 

76,4 

89,3 

69,9* 

87,7 

54% 

75% 

62% 

56% 

47% 

39%* 

60% 

Min 

X 

SD 

Max 

53% 

58,75 

4,79 

75% 

Hin 54% 

X 56,14 

N 7 

SD 11 ,45 

Sample Max 84%; Sample Min = 53%; X = 62%; N = 21; SD 10,48 
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TABLE XII 

Relative width of nasals; greatest width : greatest length (%) 

Growth Nasal Nasal Relative Analysis 
Specimen Stage Width Length Width % 

PPM1l3 2 Max 51,85% 

TM Nyasa1and 2 19,9 51,0 39,02% Min 39,02% 

TM5662 2 21,0 40,5 51,85% X 45,25% 

TM.5661 2 20,2 45,0 44,89% SD 6,42 
,, _________ ._, ....... , __ • ___ .·.~ •. ~, ... ,_u __ •. _. __ •• _~ ___ >~~ ____ ~_. __ .~_.~ •• , .... ~ __ ,, __ ,, __ ..... _._~ .. _______ ~ ____ • 

TM12698 3 Max 41,19% 

TM1l4 3 Min 41,19% 

PPM126 3 X 41,19% 

PPMl15 3 58,0 SD 0,00 

TM12697 3 28,3 68,7 41,19% 

PPM1l6 4 Max 48,68% 

PPM124 4 27,0 65,2 41,41% Min 38,96% 

PPM125 4 X 42,77% 

TM Mt.Zeb.Pk. 4 29,5 60,6 48,68% N 7 

TM94F 4 28,2 71,9 39,22% SD 3,64 

TM2A 4 30,3 71,7 42,26% 

PPM789 4 

TM753 4 25,6 65,7 38,96% 

TM.594 4 31,0 73,5 42,18% 

BPI/C682 4 30,7 65,8 46,66% 
'-'-'---'~ .-.-.. - - -_ .. , .... _._-_. __ ...•. _----- .. _._._----_ .. 

TM12165 5 31,0 79,4 39,04 Max 44,00% 

PPMl17 5 28,3 69,6 40,66% Min 39,04% 

PPM1l8 5 28,6 71,4 40,06% X 40,94% 

TM866 5 31,9 72,5 44,00% SD 2,15 
-------~-. 

TM8289 6 32,6 81,8 39,85% Max 47,21% 

Za911 6 31,0 66,9 46,34% Min 37,40% 

PPMl19 6 X 41,93% 

TM657 6 31,0 79,4 39,04 N 7 

PPM122 6 33,3 76,4 43,59% SD 3,80 

TM623 6 33,4 89,3 37,40% 

BPI/C641 6 28,0 69,9 40,06% 

TM6066 6 41,4 87,7 47,21% 

PPM123 6 35,8 

Sample Max = 51,85%; Sample Min 37,40%; X= 42,43%; N 22' , SD 3,77 
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TABLE XIII 

Shape of nasals: width of nasals anteriorly: width of nasals posteriorly 
Growth Anterior Posterior Shape 

Specimen. Stage Width Width % Analysis 

PPMl13 2 Max 77 , 39% 

TM Nyasaland 2 15,4 19,9 77 ,39% Min 60,48% 

TM5662 2 12,7 21,0 60,48% X 67,08% 

TM5661 2 12,8 20,2 63,37% SD 9,04 

TM12698 3 Max 64,66% 

TM114 3 Min 64,66% 

PPM126 3 X 64,66% 

PPM115 3 15,0 N 1 

TM12697 3 18,3 28,3 64,66% SD 0,00 
~ ----.-.. ~ -, ~, "- .-~.-.--.-~ .. ~-.-----.-. 
PPM116 4 Max 71 ,66% 

PPM124 4 16,0 27,0 59,26% Min 56,74% 

PPM125 4 X 63,36% 

TM Mt.Zeb.Pk. 4 18,3 29,5 62,03% N 7 

TM94F 4 16,0 28,2 56,74% SD 6,04 

TM2A 4 20,3 30,3 67,00% 

PPM789 4 

TM753 4 17,8 25,6 69,53% 

TM594 4 22,0 31,0 71,66% 

BPI/C682 4 17,6 30,7 57,33% 
--.---,.~-.~-.+.--

TM12165 5 19,9 31,0 64,19% Max 64,19% 

PPM117 5 16,0 28,3 56,54% Min 48,59% 

PPM1l8 5 15,3 28,6 53,50% X 55,70% 

TM866 5 15,5 31,9 48,59% SD 6,53 
-.-"~---.. -------------.. ---~.-----

TM8289 6 20,5 32,6 62,88% Max 70,97% 

Za911 6 16,7 31,0 53,87% Min 53,87% 

PPM119 6 X 60,06% 

TM657 6 22,0 31,0 70,97% N 8 

PPM122 6 18,6 33,3 55,86% SD 5,24 

TM623 6 20,5 33,4 61,38% 

BPI/64l 6 16,5 28,0 58,93% 

TM6066 ' 6 24,0 41,4 57,97% 

PPM123 6 21,0 35,8 58,66% 

Sample Max 77,39%; Sample Min = 48,59%; X = 61,42%; N 23; SD = 6,67 
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TABLE XIV 

Width of nasal process of premaxilla in relation to greatest width of nasal 
Growth Width of Nasal Ratio 

SEecimen StaE;e nasal process width % Anal:lsis 

PPM113 2 Max 46,73% 

TM Nyasa1and 2 9,3 19,9 46,73% Min 33,33% 

TM5662 2 7,0 21,0 33,33% X 39,06% 

TM5661 2 7,5 20,2 37, l3% SD 6,90 

TMl2698 3 9,4 Max 35,34% 

TM114 3 Min 35 t 34% 

PPM126 3 X 35,34% 

PPMl15 3 8,4 SD 0,00 

TM12697 3 10,0 28,3 35,34% 

PPMl16 4 Max 39,09% 

PP}fi24 4 9,0 27,0 33,33% Min 29,49% 

PPM125 4 X 33,87% 

TM Mt.Zeb.Pk. 4 8,7 29,5 29,49% N 7 

TM94F 4 8,4 28,2 29,79% SD 3,67 

TM2A 4 10,0 30,3 33,00% 

PPM789 4 

TM753 4 9,7 25,6 37,89% 

TM594 4 10,7 31,0 3",52% 

BPI/C682 4 12,0 30,7 39,09% 
'---~"-"""""'="----TM12165 5 13,3 31,0 42,90% Max 42,90% 

PPMl17 5 8,0 28,3 28,27% Min 28,27% 

PPM118 5 8,7 28,6 30,42% X 33,39% 

TM866 5 10,2 31,9 31,97% SD 6,52 

TM82896 6 10,6 32,6 32,52% Max 41,07% 

Za911 6 8,8 31,0 28,39% Min 24,02% 

PPMl19 6 X 33,43 

TM657 6 11,4 31,0 36,77% N 8 

PPM122 6 8,0 33,3 24,02% SD 6,29 

TM623 6 13,7 33,4 41,02% 

BPI/C641 6 11,5 28,0 41,07% 

TM6066 6 14,8 41,4 35,75% 

PPM123 6 10,0 35,8 27,93% 

Sample Max 46,73%; Sample Min 24,02%; X = 34,37%; N 23 ; SD 5,48 
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TABLE XV 

Maximum width: maximum height of occiput (7.2.11.6): A: uSlng height 
from top and B: using height from bottom of foramen magnum 

Growth A B 
Specimen Stage Ratio % 

PPM113 2 

TM Nyasa1and 2 203,07 

TM5662 

TM5661 

2 

2 

TM12698 3 

TM114 3 

PPM126 3 

PPM115 3 

3 

210,78 

193,69 

Analysis 

Max 210,78 

Min 193,69 

X 202,51 

SD 8,56 

Ratio % 

140,72 

132,30 

Analysis 

Max 140,72 

Min 136,51 

X 132,50 

SD 5,95 

TM12697 

PPM1l6 

PPM124 

4- -------i8i;8i"----Ma~-2i6-~90~-f25,OO ----Max 125,90 

4 

PPM125 4 

TM Mt.Zeb.Pk. 4 

TM94F 4 

TM2A 4 

PPM789 

TM753 

TM594 

BPI/C 
.- -
TM12165 

PPMl17 

PPM1l8 

TM866 

TM8289 

Za911 

PPM119 

TM657 

PPM122 

TM623 

BPI/C641 

TH6066 

PPM123 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

6 

210,90 

196,37 

200,00 

206,80 

176,17 

180,00 

237,55 

205,26 

216,46 

192,22 

236,08 

206,92 

190,37 

180,00 

180,62 

187,62 

Min 176,17 

X 193,15 

N 7 

SD 13 ,84 

Max 237,55 

Min 192,22 

X 212,87 

SD 19,20 

Max 236,08 

Min 180,00 

X 196,94 

N 6 

SD 21,52 

123,73 

121,75 

125,90 

120,79 

126,20 

127,90 

Min 120,79 

X 124,59 

N 6 

SD 2,75 

135,01 Max 138,42 

124,57 Min 124,57 

138,42 X 131,15 

126,58 SD 6,63 

142,14 

139,01 

122,38 

127,96 

136,00 

130,62 

Max 142,14 

Min 122,38 

X 133,02 

N 6 

SD 7,38 

Using height A: Sample Max 237,55; Pin 
Using height B: Sample }~x = 142,14; Min 

176,17; X = 199,63; N 
120,79; X = 129,84; N 

20;SD =17,44 
19;5D =6,82 
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TABLE XVI 

Maximum width of occiput : maximum width of condy1i 
Growth Width Width Ratio 

Specimen Stage Occiput Condy1i % Analysis 

PPM113 2 Max 148,39 

TM Nyasa1and 2 46,3 31,2 148,39 Min 148,39 

TM5662 2 43,0 X 148,39 

TM5661 2 43,0 SD 0,00 
------....".,----"---~-. 

TM12698 3 No 

PPM1l4 3 data 

PPM126 3 avail-

PPM1l5 3 able 

TM12697 3 

PPM1l6 4 50,0 30,0 166,66 Max 175,58 

PPM124 4 46,4 27,9 166,30 Min 160,06 

PPM125 4 X 166,67 

TM MLZeb.Pk. 4 48,7 28,8 169,09 N 7 

TM94F 4 52,0 31,7 164,03 SD 4,81 

TM2A 4 51,7 32,3 160,06 

PPM789 4 

TM753 4 

TM594 4 52,5 29,9 17 5,58 

BPI/C682 4 49,5 30,0 165,00 

TM12165 5 56,3 37,0 152,16 Max 183,69 

PPMl17 5 50,7 27,6 183,69 Min 152,16 

PPMl18 5 52,6 32,5 161,84 X 165,74 

TM866 5 51,9 31,4 165,28 SD 13,19 

TM8289 6 Max 175, 16 --

Za911 6 54,3 31,0 175,16 Min 161,07 

PPMl19 6 X 166,89 

TM657 6 53,8 33,4 161,07 N 6 

PPM122 6 51,4 31,9 161,12 SD 5,44 

TM623 6 54,0 32,6 165,64 

BPI/C641 6 

TM6066 6 57,8 34,0 170,00 

PPMl23 6 54,6 32,5 168,00 

Sample max -. 183,69; Sample min 148 39· X = 165,50; N 18; SD 8,12 , , 
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TABLE XVII 

Height of skull as a pe:rcentage of basal length i) 
Growth Basal 

Specimen Stage Height Length Ratio % Analysis 

PPM113 2 Max 43,42 

TM Nyasa1and 2 45,5 104,8 43,42 Min 42,55 

TM5662 2 42,0 X 42,98 

TM5661 2 42,0 98,7 42,55 SD 0,61 

TM12698 3 55,5* No 

PPM114 3 data 

PPM126 3 avail-

PPM115 3 able 

TM12697 3 57,0 

PPM116 4 128,2 Max 47,48 

PPM124 4 52,5 116,7 44,99 Min 44,48 

PPM125 4 X 46,18 

TM Mt.Zeb.Pk. 4 58,5 126,2 46,35 N 6 

TM94F 4 63,0 132,7 47,48 SD 1,19' 

TM2A 4 63,0 134,0 47,07 

PPM789 4 

TM753 4 58,0 

TM594 4 64,5 138,0 46,74 

BPI/C682 4 56,0 125,9 44,48 

TM12165 5 67,5 145,0 46,55 Max 48,53 

PPMl17 5 58,0 131,4 44,14 Min 44,14 

PPM118 5 60,5 130,0 46,54 X 46,44 

TM866 5 67,5 139,1 48,53 SD 1,79 

TM8289 6 64,5 }1ax 50,65 

Za911 6 60,0 140,0 42,86 Hin 42,86 

PPM119 6 X 47,39 

TM657 6 69,5 147,0 47,28 N 6 

PPMl2.2 6 63,5 135,0 47,04 SD 2,56 

TM623 6 69,5 143,8 48,33 

BPI/C641 6 58,5 

TM6066 6 74,5 147,1 50,65 

PPM123 6 68,0 141,~_ 48,23 

Sample Max = 50,65%; Sample Min = 42,55%; X = 46,29%; N = 18; SD = 2,16 
i) The skull height measurement is the one measured from the maxi11ary-

palatine suture to the nasa-frontal suture 



90 

TABLE XVIII 

Zy~omatic breadth as a Eercentage of basal length 
Growth Zygomatic Basal Ratio 

Specimen Stal?ie Breadth Length % Analysis 

PPM113 2 Max 61,09 

TM Nyasa1and 2 104,8 Min 61,09 

T}f.5662 2 60,3 X 61,09 

TM5661 2 60,3 98,7 6h09 ___ ~1? ___ 0~ ______ 

TM12698 3 No 

PPM114 3 data 

PPM126 3 avai1-

PPM115 3 able 

TM12697 3 

PPMl16 4 71,0* 128,2 55,38 Max 63,41 

PPM124 4 74,0 116,7 63,41 Min 55,38 

PPMl25 4 X 61,21 

TM Mt.Zeb.Pk. 4 126,2 N 6 

TM94F 4 81,2 l32,7 61,19 SD 3,01 

TM2A 4 82,1 l34,0 61,27 

PPM789 4 

TM753 4 

TM594 4 86,6 l38,0 62,75 

BPI/C682 4 79,7 125,9 63,30 -------- ---_._- --.- .... -~ ... _ .... - - - - -- --- -_._-------"-----_.-
TM12165 5 90,0 145,0 62,07 Max 64,92 

PPMl17 5 78,3 l31,4 59,59 Min 57,58 

PPM118 5 84,4 l30,O 64,9= X 61,04 

TM866 5 80,1 139,1 57,58 SD 3,17 

TM8289 6 Max 65,53 

Za911 6 88,0 140,0 62,86 Min 57,48 

PPMl19 6 X 61,58 

TM657 6 84,S 147,0 57,48 N 6 

PPM122 6 81,8 l35,O 60,59 SD 2,78 

TM623 6 86,0 143,0 60,14 

BPI/C641 6 

TM6066 6 96,4 147,1 65,53 

PPM123 6 88,7 141,0 62,91 

Sample Max = 65,53%; Sample Min 55,38%; X = 61,29%; N 17; SD 2,68 
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TABLE XIX 

Length of molar series : molar tympanic distance 
Growth Alveolar Ho1ar-tympanic Ratio 

Specimen Stage Length molar s distance % Analysis 

PPM113 2 }I'..ax 69,14 

TM Nyasa1and 2 17,5 29,6 59,12 Min 59,12 

TH.5662 2 17,0 X 64,13 

TM5661 2 17,7 25,6 69,14 SD 7,09 

TM12698 3 26,4 Max 26,4 

PPMl14 3 23,3 Min 23,3 

PPM126 3 X 25,08 

PPM115 3 24,5 N 4 

TM12q97 3 26,1 SD 1,45 
---"-_. -----_._------------

PPM116 4 28,1 33,4 84,13 Max 151,44 

PPM124 4 31,5 20,8 151,44 Min 84,13 

PPM125 4 X 122,55 

TM Mt.Zeb.Pk. 4 32,8 25,6 128,12 N 7 

TM94F 4 33,6 28,5 117,89 SD ,20,20 

TM2A 4 34,0 25,8 131,78 

PPM789 4 

TM753 4 33,8 

TM594 4 35,5 29,0 122,41 

BPI/C682 4 34,3 28,1 122,06 

TM12165 .5 36,4 34,4 105,81 Max 130,38 

PPM117 5 33,9 26,0 130,38 Min 105,81 

PP M118 5 32,0 29,1 109.96 X 115,51 

TM866 5 35,0 30,2 115,89 SD 10,74 
---_._----------------" 

TM8289 6 36,0 Max 130,76 

Za911 6 36,0 29,8 120,80 Min 77 ,87 

PPM~_19 6 X 107,80 

TM657 6 35,6 33,0 107,87 N 6 

PPM122 6 35,7 27,3= 130,76 SD 19,33 

TM623 6 34,6 29,8 116,10 

BPI/C641 6 32,8 

TM6066 6 27,8 35,7 77 ,87 

PPM123 6 31,0 33,2 93,37 

Max "" 151,44; Min 77 , 87; X = 110,26; N = 19; SD ::: 23,77 
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APPENDIX VI 

MANDIBULAR MEASUREMENTS OF HYSTRIX p~RICAEAUSTRALIS 
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APPENDIX VI 

MANDIBULAR MEASUREMENTS OF HYSTRIX AFRICAEAUSTRALIS 

1. All measurements in mm. unless otherwise stated 

2. The method of measurement of the various parameters has been discussed 

and illustrated in section 7.2.12 of the main text 

3. * = estimate due to fracture or distortion of mandibular bone at 

critical point 

4. X = arithmetic mean, correct to two decimal places 

5. SD = Standard deviation 

6. GiS = growth stage as defined ~n Chapter 7, sections 7.1.4. and 

7.1. 5. main text 

7. Specimens listed ~n order of increasing maturity, PPMl13 to BPI/c682 

juvenile, i.e. gls 1-4; TM12l65 to PPM123 adult, i.e. gls 5 and 6 

TABLE I 

TABLE II 

CONTENTS 

GENERAL MANDIBULAR MEASUREMENTS: A: GREATEST LENGTH OF 

MANDIBLE; B: MANDIBULAR LENGTH FROM POSTERIOR BORDER OF 

INCISOR TO TOP OF ANGULAR PROCESS; C: HEIGHT OF MANDI­

HULA; D: DEPTH RAMUS BELOW P 4; E: DEPTH RAMUS BELOW 

PAGE 

Ml ; F: DEPTH RAMUS BELOW M2 94 

GENERAL MANDIBULAR MEASUREMENTS: A: ALVEOLE OF P 4 TO 

FORAMEN MENTALE; B: LENGTH OF DIASTEN.A; C: CURVATURE 

OF DIASTEMA; D: POSITION OF ASCENDING RAMUS IN RELATION 

TO ALVEOLAR PLANE; E: POSITION OF TOP OF MESIAL SYMPHYSIS 

IN RELATION TO ALVEOLAR PLANE 97 

'1 
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TABLE I 

Mandibular measurements of Hystrix africaeaustra1is: A: greatest length 
(7.2.12.1); B: length from incisor to angular process (7.2.12.2); C; man­
dibu1a height (7.2.12.3); D: depth ramus below P4 (7.2.12.4); E: depth 
ramus below M1 (7.2.12.5); F: depth ramus below M2 

Growth 
Specimen Stage A B C D E 

PPMl13 

TM Nyasa1and 

TM5662 

TM5661 

TMl2698 

PPM114 

PPMl26 

PPMl15 

TM12697 

PPM116 

PPM124 

PPM125 

TM Mt.Zeb.Pk. 

TM94F 

TM2A 

PPM789 

TM753 

TM594 

BPI/C662 

TM12165 

PPMl17 

PPM118 

TM866 

TM8289 

Za911 

PPM119 

TM657 

PPM122 

TM623 

BPI/C641 

TM6066 

2 

2 

2 

2 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

PPM123 6 

59,9 56,5* 21,0 16,4 

78,6 76,0 28,2 19,4 

72,0 

76,0 

91,0 

79,3 

91,7 

87,1 

95,1 

100,4 

87,6 

95,0 

93,8 

99,5 

105,8 

95,0 

106,3 

101,8 

110,6 

98,2 

97,7 

107,1 

71 ,8* 

74,5 

91,0 

78,3 

91,6 

85,7 

94,0 

100,0 

86,9 

92,2 

93,9 

96,6 

103,5 

95,0 

102,6 

99,7 

110,8 

96,0 

97,8 

31,0 

31,4 

34,2 

29,8 

33,9 

30,5 

34,6 

32,4 

31,6 

35,7 

40,2 

45,3 

39,6 

36,7 

40,6 

37,4 

40,1 

36,0 

36,4 

20,2 

19,9 

22,8 

22,0 

23,8 

22,5 

23,0 

23,8 

21,8 

23,3 

24,0 

24,4 

25,5 

24,0 

21,0 

25,5 

25,9 

25,4 

22,4 

24,5 

23,4 

27,5 

15,7 

18,0 

19,7 

18,9 

21,0 

20,0 

22,5 

21,4 

21,2 

22,2 

19,7 

22,0 

20,9 

23,0 

24,8 

22,5* 

21,9 

23,5 

25,6 

23,8 

22,6 

23,0 

23,7 

106,8 102,4 40,8 26,0 26,1 

100,6 97,2* 39,0* 27,7 25,3 

110,5 110,0 44,7 27,4 26,5 

94,0 24,9 22,9 

115,6 114,5 39,7 26,0 23,5 

113,5 112,5 43,2 24,6 25,0 

16,0 

19,0 

19,4 

17,0 

15,0* 

19,6 

21,6 

18,3 

20,4 

19,7 

22,0 

22,9 

21,5 

21,2 

21,6 

24,6 

21,7 

21,0* 

22,1 

21,9 

23,7 

23,2 

26,8 

21,6 

22,6 

24,3 

i) Measured from the lingual side in growth stages 2 and 3 where the 
coronoid process obscures the buccal surface of M2 
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ANALYSIS OF TABLE I 

A: GREATEST LENGTH 

Max Min X N SD 

Growth stage 2 78,6 59,9 71,63 4 8,27 

Growth stage 3 95,1 79,3 88,84 5 6,04 

Growth stage 4 106,3 87,6 98,36 9 6,07 

Growth stage 5 110,6 97,7 102,17 3 7,31 

Growth stage 6 115,6 94,0 106,87 7 7,51 

Sample 115,6 59,9 95,38 28 13,20 

B: LENGTH FROM INCISOR TO ANGULAR PROCESS 

Growth stage 2 76,0 56,5 69,70 4 8,97 

Growth stage 3 94,0 78,3 88,12 5 6,27 

Growth stage 4 103,5 86,9 96,71 9 5,34 

Growth stage 5 110,8 96,0 101,53 3 8,08 

Growth stage 6 114,5 97,2 107,32 5 7,28 

Sample 114,5 56,5 93,50 26 13,60 

C: HEIGHT OF MANDIBULA 

Growth stage 2 31,4 21,0 27,90 4 4,82 

Growth stage 3 34,2 29,8 32,60 5 2,26 

Growth stage 4 45,3 31,6 37,42 9 4,40 

Growth stage 5 40,1 36,0 37,50 3 2,26 

Growth stage 6 44,7 39,0 41,48 5 2,40 

Sample 45,3 21,0 35,95 26 5,58 

D: DEPTH OF RAMUS BELOW P 4 

Growth stage 2 20,2 16,4 18,98 4 1,75 

Growth stage 3 23,8 22,0 22 ,82 5 0,66 

Growth stage 4 25,9 21,0 23,92 10 1,58 

Growth stage 5 25,4 22,4 23,93 4 1,30 

Gro,,,th stage 6 27,7 24,6 26,30 7 1 ,27· 

Sample 27,7 16,4 23,63 30 2,55 
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ANALYSIS OF TABLE I (continued) 

E: DEPTH OF RAMUS BELOW ~ 

Max Min X N SD 

Growth stage 2 19,7 15,7 18,08 4 1,73 

Growth stage 3 22,5 20,0 21,22 5 0,90 

Growth stage 4 25,6 19,7 22,61 10 1,74 

Growth stage 5 23,8 22,6 23,28 4 0,57 

Growth stage 6 26,5 22,9 24,88 6 1,42 

Sample 26,5 15,7 22,31 29 2,48 

F: DEPTH OF RAMUS BELOW M2 

Growth stage 2 

Growth stage 3 19,6 15,0 18,00 5 1,97 

Growth stage 4 24,6 18,3 21,38 10 1,72 

Growth stage 5 22,1 21,0 21,68 4 0,48 

Growth stage 6 26,8 21,6 23,70 6 1,78 

Sample 24,6 15,0 21,10 26 2,65 
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TABLE II 

Mandibular measurements of Hystr~x africaeaustra1is: A: a1veo1e P4 to 
mental foramen (7.2.12.7); B: diastemic length (7.2.12.9); C: diastemic 
depth (7.2.12.10; cii: diastemic curvature (7.2.12.10); D: height of 
ascending ramus above alveolar plane (7.2.12.12); E: mesial symphysis 
in relation to alveolar r~m (mm) 

Specimen 

PPM113 

TM Nyasa1and 

TM5662 

TM5661 

TMl2698 

PPM114 

PPM126 

PPM115 

TM12697 

PPMl16 

PPM124 

PPM125 

TM Mt.Zeb.Pk. 

TM94F 

TM2A 

PPM789 

TM753 

TM594 

BPI/682 

TM12165 

PPMl17 

PPM118 

TM866 

TM8289 

Za911 

PPMl19 

TM657 

PPMl22 

TM623 

BPI/C641 

TM6066 

PPM123 

Growth 
Stage 

2 

2 

2 

2 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

6 

A 

7,6 

7,8 

7,0 

9,0 

10,0 

7,2 

12,3 

8,5 

9,3 

10,0 

9,4 

8,5 

9,7 

10,0 

12,5 

9,4 

7,7 

10,0 

8,7 

11,0 

7,0* 

9,6 

11,9 

11,8 

12,4 

11 ,0 

9,6 

9,3 

8,9 

10,0 

B 

18,5 

24,2 

19,9 

21,7 

27,8 

20,4 

25,7 

25,0 

24,9 

34,0. 

26,6 

23,4 

24,3 

29,5 

32,6 

29,6 

27,0 

30,6 

28,6 

31,9 

30,0 

27,3 

30,6 

28,8 

34,7 

29,4 

37,5 

28,0 

32,4 

39,6 

i 

5,5 

6,0 

6,3 

6,0 

8,0 

5,8 

10,5 

6,5 

8,5 

9,2 

7,5 

7,5 

7,0 

8,1 

8,0 

8,0 

7,5 

7,0 

7,7 

10,0 

7,8 

9,0 

8,7 

9,0 

9,7 

9,5 

9,5 

8,7 

8,0 

9,0 

C 
ii 

29,7% 

24,7% 

31,6% 

27,6% 

28,7% 

28,4% 

40,8% 

26,0% 

34,1% 

27,0% 

28,2% 

32,0% 

28,8% 

27,4% 

24,5% 

27,0% 

27,7% 

22,8% 

26,9% 

31,3% 

26,0% 

32,9% 

28,4% 

31,2% 

27,9% 

32,3% 

25,3% 

31,0% 

24,6% 

22,7% 

i) + = above alveolar plane; - = below alveolar plane 

D 

8,5 

10,0 

8,5 

13,5 

9,5 

12,0 

17,5 

7,5 

9,0 

11,5 

9,5 

11 ,5 

12,0 

18,0 

15,0 

10,5 

12,0 

11 ,5 

22,0 

12,5 

17,5 

19,0 

10,0 

25,0 

17,5 

14,5 

22,0 

+1,5 

+3,5 

+3,0 

+4,5 

+6,0 

+4,5 

0,0 

+3,5 

+3,5 

+3,0 

+3,0 

+7,0 

+3,0 

+1,0 

0,0 

0,0 

+,5,0 

+7,0 

+8,0 

+4,0 

+4,0 

+3,0 

+4,0 

0,0 

+2,0 

+8,0 

+3,5 

+6,2 

+5,0 

+3,5 
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ANALYSIS OF TABLE II 

A: ALVEOLE OF P4 TO FORA.~N MENTALE 

Max Min X N SD 

Growth stage 2 9,0 7,0 7,85 4 0,84 

Growth stage 3 12,3 7,2 9,46 5 1,90 

Growth stage 4 12,5 7,7 9,59 10 1,27 

Growth stage 5 11,9 7,0 9,88 4 2,14 

Growth stage 6 12,4 8,9 10,43 7 1,33 

Sample 12,5 7,0 9,57 30 1,58 

B: LENGTH OF DIASTEMA 

Growth stage 2 24,2 18,5 21,08 4 2,46 

Growth stage 3 27,8 20,4 24,76 5 2,70 

Growth stage 4 34,0 23,4 28,62 10 3,38 

Growth.stage 5 31,9 27,3 29,95 4 1,94 

Growth stage 6 39,6 28,0 32,91 7 4,52 

Sample 39,6 18,5 28,15 30 4,97 

C: CURVATURE OF DIASTEMA (%) 

Growth stage 2 31,6 24,7 28,40 4 2,96 

Growth stage 3 40,8 26,0 31,60 5 5,94 

Growth stage 4 32,0 22,8 27,23 10 2,44 

Growth stage 5 32,9 26,0 29,65 4 3,96 

Growth stage 6 32,3 22,7 27,86 7 3,75 

Sample 40,8 22,7 28,58 30 3,74 

D: HEIGHT OF ASCENDING RA1'1US ABOVE ALVEOLAR PLANE 

Growth stage 2 13,5 8,5 10,13 4 2,36 

Growth stage 3 17,5 7,5 11,10 5 3,93 

Growth stage 4 18,0 9,5 12,39 9 2,57 

Growth stage 5 22,0 12,5 17,33 3 4,75 

Growth stage 6 25,0 10,0 17,00 6 5,34 

Sample 25,0 7,5 13,54 27 4,55 

E: HEIGHT OF 1-1ESIAL SY}fPHYSIS ABOVE ALVEOLAR PLANE 

Growth stage 2 4,5 1,5 3,13 4 1,25 

Growth stage 3 6,0 O~O 3,50 5 2,21 

Growth stage 4 7,0 0,0 3,70 10 2,95 

Growth stage 5 4,0 3,0 3,75 4 0,50 

Growth stage 6 8,0 0,0 4,03 7 2,66 

Sample 8,0 0,0 3,67 30 2,43 
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APPENDIX VII 

DENTAL MEASUREMENTS OF HYSTRIX AFRICAEAUSTRALIS 

Note: 1. All measurements in millimetres 

TABLE 

TABLE 

TABLE 

TABLE 

TABLE 

TABLE 

2. The method of measurement of the various parameters has been 

given in section 7.2.13 of the main text 

3. * = Estimate due to tooth being damaged. Unworn or ~ncom­

pletely worn teeth have not been included ~n the tables of 

measurements taken at the occlusal surface 

4. X = Arithmetic mean, correct to two decimal places 

5. MD = Mesiodistal diameter or length 

6. BL Buccolingual diameter or breadth 

7. LL Labiolingual diameter or breadth (used for incisors only) 
8. 

9. 

10. 

I 

II 

III 

IV 

V 

VI 

SD Standard deviation 

GIs = Growth stage, as defined in Chapter 7, ma~n text 

The specimens are listed in order.of increasing maturity. 

PPMl13 to TM594 (or BPI/C682) are juvenile; TM12l65 to 

PPM123 are adult. 
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TABLE I 

THE INTER-PREHOLAR AND INTER-THUD HOLAR DISTANCE OF UPPER AND LOWER 

DENTITIONS; DEGREE OF DIVERGENCE FRm~ THE PARfI.LLEL OF THE TOOTH ROWS 

(7.2.13.1 - 7.2.13 4)i) 

INTER- INTER- DIVER- INTER-P 4 INTER-M3 DIVER-

SPECIMEN GiS p4 DIST. M3 DIST. GENCE DISTANCE DISTANCE GENCE 

PPM113 2 

TM Nyasa. 2 8,6 8,0* 108% 

TM5662 2 8,2 7,8 105% 

TM5661 2 8,5 8,1 105% 

TM12698 3 11,3 11,0 103% 

PPM114 3 9,1 6,9 132% 

PPM126 3 

PPMl15 3 8,1 9,1 89% 

TM12697 3 8,3 12,9 64% 

PPM116 4 8,0 8,2 98% 13,5 13,0 104% 

PPM124 4 9,4 11,4 82% 

PPM125 4 

TM Zeb.Pk. 4 11,9 9,1 131% 13,9 15,0 93% 

TM94F 4 12,9 14,0 92% 

TM2A 4 11,2 12,3 91% 

PPM789 4 

TM753 4 11 ,5 10,8 106% 

TM594 4 13,9 12,0 116% 

BPI/c682 4 8,4 9,0 93% 

TM12165 5 15,0* 13,0 115% 

PPM117 5 10,7 10,1 106% 

PPHl18 5 11,5 9,6 120% 17,1 19,1 90% 

TM866 5 11 ,5 12,9 89% 

TM8289 6 11,9 12,1 98% 15,0 18,9 79% 

Za911 6 12,1 11 ,2 108% 

PPM119 6 

TM657 6 10,1 12,1 83% 15,1 18,1 83% 

PPM122 6 11,2 11,4 98% 

(continued) 



SPECIMEN Gis 

TM623 6 

TM641 6 

TM6066 6 

PPM123 6 
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TABLE I (continued) 

INTER- INTER- DIVER­

p4 DIST. ~3 DIST. GENCE 

INTER-P
4 

INTER-X
3 

DISTANCE DISTANCE 

11,1 9,1 122% 

10,0 10,8 93% 

14,8 15,1 98% 22,0 27,0 

12,8 14,0 91% 

DIVER­

GENCE 

81% 

i) In specimens where the third molar has not yet erupted, i.e. 
specimens belonging to gls 2 and 3, the distance has been measured 
between the last erupted tooth 

Analysis of Table I 

Inter-P 
4 distance (rom): Max. Min Mean 

Sample 15,0 8,0 10,81 

Growth stage 2 8.6 R,2 8.43 

Growth stage 3 11,3 8,1 9,20 

Growth stage 4 13,9 8,0 10,90 

Growth stage 5 15,0 10,7 12,18 

Growth stage 6 14,8 10,0 11,75 

Inter ~ distance (rom) : 

Sample 15,1 6,9 10,81 

Growth stage 2 8,1 7,8 7,97 

Growth stage 3 12,9 6,9 9,98 

Growth stage 4 14,0 8,2 10,85 

Growth stage 5 13,0 9,6 11 ,40 

,Growth stage 6 15,1 9,1 11,98 

D.iyergence of Maxillary tooth rows (%) 

Sample 132 64 101,33 

Growth stage 2 108 105 106,00 

Growth stage 3 132 64 97,00 

Growth stage 4 131 82 101,13 

Growth stage 5 120 89 107,50 

Growth stage 6 122 83 98,88 

N SD 

27 2,04 

3 

4 

8 

4 

8 

27 2,15 

3 

4 

8 

4 

8 

27 15,26 

3 

4 

8 

4 

8 
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Analysis of Table I (continued) 

Inter P4 distance (mm)}) 

Sample 

Inter M3 distance (mm): 

Sample 

Divergence of mandibular tooth 

~ (%): 

Sample 

Max. Min. 

22,0 13,5 

27 13,0 

104 79 

Mean N SD 

16,10 6 3,15 

18,52 6 4,80 

88,33 6 9,37 

i) The two halves of the mandible are less frequently found 1n association 
than are the maxillae, there is therefore insufficient data to provide 
statistics for each growth stage. 
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TABLE II 

WIDTH OF PALATE IN RELATION TO WIDTH OF MAXILLARY TEETH (7.2.13.5; 

palatal width/tooth width x 100%) 

SPECIMEN G/S 

PPMl13 2 

TM Nyasa 

TM5662 

TM5661 

TM12698 

PPMl14 

2 

2 

2 

3 

3 

TM126 3 

PPMll5 

TM12697 

PPMl16 

PPM124 

3 

3 

4 

4 

PPM125 4 

TM MLZeb. 4 
Pk. 

TM94F 4 

TM2A 4 

PPM789 4 

TM753 4 

TM594 4 

TM12165 5 

PPM1l7 5 

PPM1l8 5 

TM866 5 

TM8289 6 

Za9l1 6 

PPMll9 6 

TM657 

PPM122 

TM623 

TM6066 

PPH123 

6 

6 

6 

6 

6 

AV.PALATAL 
i) 'HDTH 

8,3 

8,0 

8,3 

10,8 

7,6 

8,4 

10,3 

7,8 

8,5 

9,3 

12,6 

10,7 

10,3 

12,4 

13,2 

9,4 

9,3 

ll,5 

ll,O 

ll,3 

ll,2 

11,3 

10,0 

15,9 

13,6 

i) From Table VII, Appendix V 
ii) From Table XIA, Appendix VII 

AV.TOOTH PALATAL WIDTH 
WIDTH ii) TOOTH WIDTH x 100 

5,2 

6,3 

6,5 

7,0 

6,3 

6,9 

6,9 

7,5 

6,9 

6,9 

6,3 

8,5 

7,1 

'7,0 

9,3 

6,6 

7,2 

6,6 

8,3 

8,2 

8,7 

8,4 

8,5 

160% 

127% 

128% 

154% 

121% 

122% 

149% 

104% 

123% 

135% 

200% 

126% 

145% 

177% 

142% 

142% 

129% 

174% 

133% 

138% 

129% 

135% 

ll8% 
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Analysis of Table II 

Average width of palate ~n relation to average width of 

teeth 7.2.13.5 (%) 

. Max. . Min. . Mean N SD 

Sample 200 104 139,61 23 21,78 

Growth stage 2 160 127 138,33 3 

Growth stage 3 154 121 136,50 4 

Growth stage 4 200 104 144,29 7 

Growth stage 5 174 142 146,75 4 

Growth stage 6 138 118 130,60 5 
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TABLE III 

Length of maxillary tooth row measured at the occlusal surface (7.2.13.6Xmm) 
Growth Occlusal length 

Specimen Stage Tooth rm·l Analysis 

PPH1l3 2 Hax 17,4 

TH Nyasa1and 2 16,3 Hin 16,3 

TH5662 2 16,4 X 16,70 

TH5661 2 17,4 SD 0,61 

TH12698 3 18,7 Hax 25,5 

PPH1l4 3 22,5 Hin 18,7 

PPH126 3 X 22,75 

PPH1l5 3 24,3 N 4 

TH12697 3 25,5 SD 2,97 

PP H1l6 4 27,4 Max 33,9 

PPH124 4 24,4 Min 24,4 

PPH125 4 X 28,25 

TH Ht. Zeb. Pk. 4 24,4 N 8 

TH94F 4 25,0 SD 3,88 

TM2A 4 26,7 

PPH789 4 

TH753 4 31,5 

TH594 4 33,9 

BPI/C682 4 32,7 

TM12165 5 36,2* Hax 36,2 

PPH1l7 5 31,5* Min 30,6 

PPMl18 5 30,6* X 32,68 

TH866 5 32,4* SD 2,46 

TH8289 6 34,6 Hax 35,0 

Za911 6 33,8 Min 28,5 

PPHl19 6 X 33,21 

TM657 6 35,0 N 7 

PPM122 6 34,6 SD 2,23 

TM623 6 32,9 

BPI/C641 6 33,1 

TM6066 6 28,5 

~P¥123 6 

Sample Max = 36,2; Sample Min 16,3; X = 28,09; N 26 ; SD 6,17 
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TABLE IV 

Length of maxillary tooth row measured at the alveolar rlID (7.2.13.7) (rnm) 

Specimen Growth Alveolar length 
Stage Tooth row Analysis 

PPMl13 2 Max 17,7 

TM Nyasa1and 2 17,5 Min 17,0 

TM5662 2 17,0 X 17,40 

TM5661 2 17,7 SD 0,36 

TM12698 3 26,4 Max 26,4 

PPMl14 3 23,3 Min 23,3 

PPM126 3 X 25,08 

PPM115 3 24,5 N 4 

TM12697 3 20,1 SD 1,45 

PPMl16 4 28,1 Max 35,5 

PPM124 4 31,5 Min 28,1 

PPM125 4 X 32,95 

Tm Mt.Zeb.Pk. 4 32,8 N 8 

TM94F 4 33,6 SD 2,27 

TM2A 4 34,0 

PPM789 4 

TM753 4 33,8 

TM594 4 35,5 

BPI/C682 4 34,3 

Tl112165 5 36,4 Max 36,4 

PPHl17 5 33,9 Min 32,0 

PPM1l8 5 32,0 X 33,33 

TM866 5 35,0 SD 1,85 

TM8289 6 36,0 Max 36,0 

Za911 6 36,0 Min 27-,8 

PP:t-n19 6 X 33,69 

TM657 6 35,6 N 8 

PPM122 6 35,7 SD 2,97 

T11623 6 34,6 

BPI/C641 6 32,8 

TM6066 6 27,8 

PP:t-n23 6 31,0 .-
Sample Hax 36,4; Sample Hin 17,0; X = 30,48; N 27; SD 6,00 
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TABLE V 

Length of mandibular tooth row measured at the occlusal surface 

(7.2.13.6) (nun) 

Specimen Groy,Tth Occ. Length 
Number Stage Tooth ROv7 Analysis 

PPMl13 2 

TM Nyasaland 2 Complete tooth 

TM5662 2 row not present 

TM5661 2 

TM12698 3 

PPM1l4 3 Complete tooth 

PPM126 3 row not present 

PPM1l5 3 

TM12697 3 

PPMl16 4 

PPM124 4 

PPM125 4 

TN Mt.Zeb.Pk. 4 Complete tooth 

TH94F 4 row not present 

TM2A 4 

PPM789 4 

TM753 4 

TM594 4 

BPI/C682 4 

TM12l65 5 34,80 Max 34,80 

PPMl17 5 33,00 Min 32,50 

PPM1l8 5 32,50 Mean 33,73 

TM866 5 34,60 N = 4; SD = 1,15 

TM8289 6 37,40 Max 37,40 

Za911 6 34,60 Min 34,40 

PPMl19 6 35,60 Mean 35,73 

TM657 6 36,80 N = 6; SD = 1,18 

PPM122 6 35,60 

TH623 6 34,40 

BPI/C64l 6 

TH6066 6 

PPM123 6 

Sample Mean 34,93; Sample SD = 1,51; Sample N 10 

Sample Max = 37,40; Sample Min = 32,50 
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TABLE VI 

Length of mandibular tooth row measured at the alveolar rim 
(7.2.13.7) (mm) 

Specimen Growth Occ. Length 
Number Stage Tooth Row Analysis 

PPMl13 2 16,50 Max 19,85 

TM Nyasa1and 2 19,85 Min 16,50 

TM5662 2 18,90 Mean 18,36 

TM5661 2 18,20 N = 4, SD = 1,41 

TM12698 3 30,70 Max 30,70 

PPM114 3 26,10 Min 26,10 

PPMl26 3 28,30 Mean 28,56 

PPMl15 3 27,20 N = 5; SD = 2,02 

TM12697 3 30,50 

PPM116 4 39,30 Max 39,30 

PPM124 4 34,80 Min 33,73 

PPMl25 4 33,73 Mean 37,00 

TM Mt.Zeb.Pk. 4 35,67 N = 10; SD 1,91 

TM94F 4 36,70 

TM2A 4 36,50 

PPM789 4 36,83 

TM753 4 38,70 

TM594 4 39,03 

BPI/C682 4 38,70 

TMl2165 5 36,30 Max 36,30 

PPM117 5 35,10 Min 34,13 

PPMl18 5 34,13 Mean 35,18 

TM866 5 35,57 N = if; SD = 0,89 

TM8289 6 39,30 Max 39,30 

Za911 6 35,60 Min 31,63 

PPM119 6 36,60 Mean 35,69 

TM657 6 36,17 N = 7; SD = 2,28 

PPM122 6 35,63 

TM623 6 34,87 

BPI/C641 6 

TM6066 6 31,63 

PPM123 6 

Sample Mean = 32,57; Sample SD = 6,62; Sample N = 30 
Sample Max = 39,30; Sample Min = 16,50 
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TABLE VII 

UPPER INCISOR 'WIDTH' : LOWER INCISOR '\-lIDTH' (7.2.13.9) 
1 100 

(MDI IMDI2 x -1-' as a percentage) 

SPECIMEN ND II MD II MD II : MD 12 % GIS 

PPM113 3,7 2 

TM Nyasa1and 3,3 3,1 106% 2 

TM5662 4,1 4,1 100% 2 

TM5661 4,5 4,4 102% 2 

TMl2698 4,6 4,6 100% 3 

PPM114 4,7 4,1 115% 3 

PPM126 5,2 3 

PPM115 4,9 4,6 107% 3 

TM12697 5,4 4,8 113% 3 

PPMl16 5,8 4 

PPM124 5,7 5,5 104% 4 

PPM125 5,6 4 

TM Mt.Zebra Park 6,1 6,1 100% 4 

TM94F 5,7 4 

TM2A 6,0 5,4 111% 4 

PPM789 6,1 4 

TM753 5,7 5,5 104% 4 

TM594 5,6 4 

TMl2165 6,0 5,8 103% 5 

PPMl17 5,6 5 

PPMl18 5,9 5,5 107% 5 

TM866 5,7 5 

TM8289 6,0 5,8 103% 6 

Za911 6,3 5,9 107% 6 

PPMl19 6 

TM657 6,0 5,7 105% 6 

PPMl22 6,6 6 

TM623 5,7 6 

TM6066 7,3 6,8 107% 6 

PPM123 6 
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Analysis of Table VII 

Upper incisor 'width: lower incisor 'width', 7.2.13.9 (%) 

Max. Min. Mean N SD 

Sample 115 100 105,53 17 4,37 

Growth stage 2 106 100 102,67 3 

Growth stage 3 115 100 108,75 4 

Growth stage 4 111 100 104,75 4 

Growth stage 5 107 103 105,00 2 

Growth stage 6 107 103 105,50 8 
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TABLE VIII 

Radius of curvature of upper and lower incisors (7.2.13.10) (rom) 

Growth Upper Lower 
Specimen Stage Incisors Analysis Incisors Analysis 

PPMl13 2 Max 12,5 Max 37,5 

TM Nyasa1and 2 12,5* Min 12,5 Min 37,5 

TM5662 2 X 12,5 X 37,5 

TM5661 2 SD 0,00 37,5 SD 0,00 

TM12698 3 No 47,5 Max 47,5 

PPM114 3 data Min 47,5 

PPM126 3 available X 47,5 

PPM115 3 47,5 N 2 

TM12697 3 SD 0,00 ._._--_ .. _----------_ .. _---------
PPM116 4 Max 22,5 Max 60,0 

PPM124 4 17,5 Min 17,5 47,5 Min 47,5 

PPM125 4 X 19,7 50,0* X 51,88 

TM Mt. Zeb. Pk. 4 N 3 N 4 

TM94F 4 SD 2,8 SD 5,54 

TM2A 4 22,5 

. PPM789 4 

TM753 4 

TM594 4 60,0 

BPI/C682 4 17,5 50,0* 

TM12165 5 Max 22,5 Max. 57,5 

PPM117 5 20,0 Min 20,0 52,5 Min 52,5 

PPM118 5 22,5* X 21,25 57,5 X 54,17 

TM866 5 SD 1,77 52,5 SD 2,89 

TM8289 6 22,5* Max 22,5 Max 62,5 

Za911 6 Min 17,5 Min 62,5 

PPMl19 6 X 20,83 X 62,5 

TM657 6 N 3 62,5 N 1 

PPM122 6 SD 2,89 SD 0,00 

TM623 6 

BPI/C6 i+1 6 17,5 

TM6066 6 22,5* 

PPM123 6 

Upper Incisors: Sample Max = 22,5; Min 12,5; X = 19,44; SD 3,49; N 9 

Lower Incisors: Sample Max = 62,5; Min 37,5; X= 51,36; SD 6,92; N 11 
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TABLE IX 

Crown heights of maxillary teeth (7.2.l3.ll) (min) i) 
Growth 

p4 M1 M2 M3 Specimen Stage 

PPMl13 2 

TM Nyasa1and 2 10,0 15,0 

TM5662 2 19,5 

TM5661 2 

TMl2698 3 16,2* 

PPMl14 3 

PPM126 3 

PPM1l5 3 8,0 19,0 

TMl2697 3 5,8 

PPMl16 4 

PPMl24 4 3,4 14,4* 16,8* 

PPMl25 4 

TM Mt. Zeb. Pk. 4 

TM94F 4 

TM2A 4 

PPM789 4 

TM753 4 3,2 

TM594 4 

BPI/C682 4 8,0 14,0* 15,0* 15,0* 

TM12165 5 17,3* 

PPMl17 5 14,0* 15,0* 12,0* 

PPMl18 5 14,6* 15,0* 

PPM866 5 17,4 

TM8289 6 

Za911 6 

PPMl19 6 

TM657 6 17,0* 9,4 

PPM122 6 17,5 9,0* 12,3* 13,5* 

TM623 6 

BPI/C641 6 16,3* 

TM6066 6 9,5* 

PPMl23 6 

i) Data incomplete because in situ teeth could not be removed for 
measurement without damage to specimens 
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ANALYSIS OF TABLE IX 

CROWN HEIGHTS OF p4 

Max Min X N SD 

Growth stage 2 10,0 10,0 10,00 1 0,00 

Growth stage 3 8,0 5,8 6,90 2 1,56 

Growth stage 4 8,0 3,2 4,87 3 2,72 

Growth stage 5 17,3 17,3 17,30 1 0,00 

Growth stage 6 17,5 9,5 15,08 4 3,75 

Sample 17,5 5,8 10,55 11 5,57 

CROWN HEIGHTS OF M1 

Growth stage 2 19,5 15,0 17 ,25 2 3,18 

Growth stage 3 16,2 16,2 16,20 1 0,00 

Growth stage 4 14,4 14,0 14,20 2 0,28 

Growth stage 5 14,0 14,0 14,00 1 0,00 

Growth stage 6 9,4 9,0 9,20 2 0,28 

Sample 19,5 9,0 13,94 8 3,43 

CRO\<,lN HEIGHTS OF M2 

Growth stage 2 

Growth stage 3 19,0 19,0 19,00 1 0,00 

Growth stage 4 16,8 15,0 15,90 2 1,27 

Growth stage 5 15,0 14,6 1t.,80 2 0,28 

Growth stage 6 12,3 12,3 12,30 1 0,00 

Sample 19,0 12,3 15,45 6 2,26 

CROvm HEIGHTS OF M3 

Growth stage 2 

Growth stage 3 

Growth stage 4 15,0 15,0 15,00 1 0,00 

Growth stage 5 17 ,4 12,0 14,80 3 2,71 

Growth stage 6 13,5 13,5 13,50 1 0,00 

Sample 17,4 12,0 14,58 5 2,01 
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TABLE X 

Crown heights of mandibular teeth (7.2.13.11) (mm)i) 
Growth 

Specimen 

PPM113 

TM Nyasa1and 

TH5662 

TM5661 

TM12698 

PPM114 

PPM126 

PPMl15 

TM12697 

PPMl16 

PPMl24 

Stage 

2 

2 

2 

2 

3 

3 

3 

3 

3 

4 

4 

PPM125 4 

TM Mt.Zeb.Pk. 4 

TM94F 4 

TM2A 

PPM789 

TM753 

TM594 

BPI/C682 

TM12165 

PPMl17 

PPMl18 

PPM866 

TM8289 

Za911 

PPMl19 

TM657 

PPM122 

TM623 

BPI/C641 

TM6066 

ppm23 

4 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

6 

8,6 

6,0* 

7,5 

3,9* 

5,5 

17,4 

14,5* 

14,3* 

13,7 

14,1 

17,5 

12,0 

10,3* 

18,5 

15,5* 

12,7 

16,8 

16,8* 

12,2* 

15,0 

18,0 

15,0 

15,0 

13,0* 

13,0* 

i) Data incomplete because in situ teeth could not be removed for 
measurement without damage to specimens 
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ANALYSIS OF TABLE X 

CROWN HEIGHTS OF P 4 

Max Min X N SD 

Gro\.,rth stage 2 

Growth stage 3 8,6 6,0 7,36 3 1,30 

Growth stage 4 5,5 3,9 4,70 2 1,13 

Growth stage 5 17,4 17,4 17,40 1 0,00 

Growth stage 6 14,5 14,5 14,50 1 0,00 

Sample 17,4 3,9 9,05 7 5,00 

CRO\o.lN HEIGHTS OF M1 

Growth stage 2 

Growth stage 3 14,3 13,7 14,00 2 0,42 

Growth stage 4 17,5 14,1 15,80 2 2,40 

Growth stage 5 12,0 12,0 12,00 1 0,00 

Growth stage 6 10,3 10,3 10,30 1 0,00 

Sample 17,5 10,3 13,65 6 2,42 

CROI-JN HEIGHTS OF M2 

Growth stage 2 

Growth stage 3 18,5 15,5 17,00 2 2,12 

Growth stage 4 16,8 12,7 14,75 2 2,89 

Growth stage 5 16,8 16,8 16,80 1 0,00 

Growth stage 6 12,2 12,2 12,20 1 0,00 

Sample 18,5 12,2 15,41 6 2,49 

CRO\o.lN HEIGHTS OF M3 

Growth stage 2 

Growth stage 3 

Growth stage 4 18,0 15,0 16,00 3 1,73 

Growth stage 5 15,0 15,0 15,00 1 0,00 

Growth stage 6 13,0 13,0 13,00 2 0,00 

Sample 18,0 13,0 14,83 6 1,83 
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TABLE XI A 

Measurements of the Maxillary Teeth in a Sample of 
Hystrix africaeaustralis i) 

CATALOGUE 

NmmER 

PPlvI 113 
TM Nyasaland 

TM 5662 
TM 5661 
TM 12698 
PPM 114 
PPM 126 
PPM 115 
TM 12697 
PPM 116 
PPM 124 
PPM 125 

MD f LL MD I BL i 

3.3 4.5 9.1 5.8 
4.1 5.0 9.2 6.7 

4.5 5.0 9.3 7.3 
4.6 6.0 10.5 7.7 
4.7 5.6 7.4 6.9 

MD . BL 

i - I -
7.814.6 

I 7.716.0 
I 

8.11 5 . 8 
8.7 6.4 

I 

8.41 7. 0 

4.9 6.1 
5.4 6.4 

5.7 6.7 

8.4 7.3 7.8 7.3 
8.9 7.0 8.1 7.2 
9.9 7.4 8.8 7.8 
8.3 6.9 8.2 7.3 

TM Mt. Zebra Pk. 6.1 7.0 8.6 7.2 
8.3 6.6 
7.7 7.5 

8.4 7.4 , 
TM 94F -- 8.0 6.5 
TM 2A 
PPM 789 
TM 
TM 

753 
594 

TM 12165 
PPM 
PPM 
TM 
TM 
Za 
PPM 
TM 
PPM 

ITM 

I
TM 
PPM 

I 

117 
118 
866 

8289 
911 
119 
657 
122 
623 

6066 
123 

6.0 6.9 9.2 9.0 

5.7 7.0 6.4 6.6 8.818.1 
- - 8.1 7.0 8.9,7.8 

I 
6.0 7.6 - - 8.5 7.4 
5.6 6.6 - - 8.2 7.7 

5~9 6~81 - - 7.4 7.8 
8.3 5.2 7.817.4 

6.0, 7 .41 8.6 7.3 8.5 8.5 

6~31 6~41 9~6 S~6 S~O S~4 
6.01 7 . 8 9.2 9.2 7 . 6

1 

8.8 
1 1 

6.617.5ilo.7 8.7 1 7. 0 1 8 . 8 

- I - 1 9.7
I
S.6 I 7.61

1

9.3 

7 • 3: 8.1 - I - - -
- - - - - I -

i) Measured at the occlusal surface 

GIS 

MD BL i IvID : BL i 
_ I _ 

3 
3 

3 

3 

9.2 8.6 9.5 8.3 6~ 
8.2:8.5 8.6 7.6;6 

I 

8.5 8.4 7.8 7.7 6 
_ _, - - 16 
- ! - - - 16 
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TABLE XI B 

Mean Minimum and Maximum Mesiodistal Diameters (Lengths) 

of the Maxillary Teeth of Juvenile Specimens 

11 dp4 Ml M2 M3 

LX 55.00 120.10 116.90 86.40 14.80 

N 11 14 14 10 2 
-x 5.00 8.57 8.35 8.64 7 .4 

MINIMUM 3.30 6.40 7. 70 7.30 7.4 

MAXIMUM 6.10 10.50 9.20 9.80 7.4 

TABLE XI C 

Mean Minimum and Maximum Mesiodistal Diameters (Lengths) 

of the Maxillary Teeth of Adult Specimens 

11 p4 Ml M2 M3 

Ex 49.70 56.10 70.60 77.80 73.00 
N 8 6 9 9 9 
-x 6.21 9.35 7.84 8.64 8.11 

MINH'lUM 5.60 8.30 7.00 8.10 6.80 

MAXIMUM 7.30 10.70 8.50 9.40 9.50 

TABLE XI D 

Mean Minimum and Maximum Mesiodistal Diameters (Lengths) 

of the Maxillary Teeth of Sample 

I 

11 dP4/p4 Ml M2 I M3 

Ex 104.70 176.20 187.50 164.20 87.80 

N 19 20 23 19 11 
-x 5.51 8.81 8.15 8.64 7.98 

MINIMDr1 ! 3.30 6.40 7.00 7.30 6.80 
. I I I a I MAXH'IUM, -,.20 ! 
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TABLE XI E 

Mean Minimum & 1\1aximum Labiolingual & Buccolingual Diameters 

(Breadths) of the Maxillary Teeth of Juvenile Individuals 

II dP4 Ml M2 M3 

Ex 66.20 97.90 98.20 67.60 12.60 

N 11 14 14 10 2 
-x 6.01 6.99 7.01 6.76 6.30, 

I 

MINIMUM 4.50 5.80 4.60 5.101 6.00 
MAXIMUM 7.00 7.70 9.00 9.101 6.60 

TABIE XI F 

Mean Minimum & Maximum Labiolingual & Buccolingual Diameters 

(Breadths) of the Maxillary Teeth of Adult Individuals 

II p4 Ml M2 M3 

EX 58.20 47.60 74.10 72.10 63.90 
N 8 6 9 9 9 
-x 7.27 7.93 8.23 8.01 7.10 

MINIMUM 6.40 5.20 7.40, 6.90 5.20 
MAXIMUM 8.10 9.20 9.30 9.00 8.40 

TABLE XI G 

Mean Minimum & Maximum Labiolingual & Buccolingual Diameters 

(Breadths) of the Maxillary Teeth of the Sample 

II dP4/p4 1\11 M2 M3 

Ex 124.40 145.50 172.30 139.70 76.50 
N 19 20 23 19 11 
-x 6.54 7.27 7.49 7.35 6.95 

MINIMUM 4.50 5.20 4.60 5.10 5.20 
MAXIMUM 8.10 9.20 I 9.30 9.10 8 .~Q. 
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TABLE XI H 

Maximum, minimum and mean mesiodistal and buccolingua1 diameters of the 

maxillary dentition at each growth stage in the sample of Hzstrix 

africaeaustra1is 

II dp4/p4 M1 M2 M3 

MD BL MD BL MD BL MD BL MD BL 

Growth Max 4,5 5,0 9,3 7,3 8,1 6,0 

Stage 2 Min 3,3 4,5 9,1 5,8 7,7 4,6 

Mean 3,97 4,83 9,20 6,6 7,87 5,47 

N 3 3 3 3 3 3 

Growth Max 5,4 6,4 10,5 7,7 8,7 7,3 9,3 6,7 

Stage 3 Min 4,6 5,6 7,4 6,9 7,8 6,4 8,0 5,1 

Mean 4,90 6,02 8,8 7,2 8,5 6,98 8,53 5,87 

N 4 4 4 4 4 4 3 3 

Growth Max 6,1 7,0 9,9 7,5 9,2 9,0 9,8 9,1 7,4 6,6 

Stage 4 Min 5,7 6,7 6,4 6,6 8,0 6,5 7,3 5,9 7,4 6,0 

Mean 5,87 6,90 8,18 7,03 8,61 7,70 8,68 7,14 7,40 6,30 

N 4 4 7 7 7 7 7 7 2 2 

Growth Max 6,0 7,6 8,3 5,2 8,5 7,8 9,4 7,7 8,3 6,5 

Stage 5 Min 5,6 6,6 8,3 5,2 7,4 7,4 8,1 6,9 6,8 5,2 

Mean 5,83 7,00 8,30 5,20 7,97 7,57 8,65 7,40 7,52 6,00 

N 3 3 1 1 4 4 4 4 4 4 

Growth Max 7,3 8,1 10,7 9,2 8,5 9,3 9,2 9,0 9,5 8,4 

Stage 6 Min 6,0 6,4 8,6 7,3 7,0 8,4 8,2 8,0 7,8 7,6 

Mean 6,44 7,44 9,56 8,48 7,74 8,76 8,64 8,50 8,58 7,98 

N 5 5 5 5 5 5 5 5 5 5 

Sample SD 0,95 0,99 1,03 0,96 0,54 1,12 0,61 1,12 0,80 1,07 

Sample N 19 19 20 20 23 23 19 19 11 11 
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TABLE XII A 

Occlusal Surface Areas of the Maxillary Teeth In a 
Sample of Hystrix africaeaustralisi) 

I 11 d 4/P4 I Ml I M2 M3 CATALOGUE I p I 

NUMBER I i ! 
! MD x LL tllD x BL I MD x BL : Ivm x BL MD x BL 

PPM 113 
I 

- - - - -
TM Nyasaland 14.85 52.78 35.88 - -I 

TM 5662 20.50 61. 64 46.20 - -
TM 5661 22.50 67.89 46.98 - -
TM 12698 27.60 80.85 55.68 - -
PPM 114 26.32 61.32 56.94 48.14 -
PPM 126 - - - - -
PPM· 115 29.89 51.06 58.80 40.80 -
TM 12697 34.56 62.30 58.32 62.31 -
PPM 116 - 73.26 68.64 64.50 -
PPM 124 38.19 57.27 59.86 52.65 -
PPM 125 - - - - -
TM Mt. Zebra Pk. 42.70 61. 92 62.16 45.26 -
TM 94F - 54.78 52.00 51. 33 -
TM 2A 41.40 57 . 75 I 82.80 89.18 -
PPM 789 - - - - -
TM 753 39.90 42.24 71. 28 68.08 48.84 
TM 594 - 56.70 69.42 67.34 ! 43.20 
TM 12165 45.60 - 62.90 69.56 49.60 
PPM 117 36.96 - 63.14 55.89 35.36 
PPM 118 40.12 - 57.72 64.68 I 42.70 

I TM 866 - 43.16 57.72 66.12 53.95 
TM 8289 44.40 62.78 72.25 81. 00 

I 
71.40 

Za 911 40.32 82.56 67.20 66.40 67.15 
PPM 119 - - - - -
TM 657 46.80 84.64 66.88 79.12 78.85 
PPM 122 49.50 93.09 61.60 69.70 65.36 
TM 623 - 83.42 70.68 71. 40 60.06 
TM 6066 59.13 - - - -
IPPM 123 - - - ! - -
I I i i 
i) Iv:ea.sured at the occlusal surface 

j 
I 

i 
I 

I 

I 

, 

i 

GIS 

2 

2 

2 

2 

3 

3 

3 

3 
3 
4 
1~ 

4 

4 

4 
4 

4 

4 

4 

5 

5 

5 

5 
6 
6 

6 
6 

6 
6 

6 

6 
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TABLE XII B 

Mean Hinimum and Maximum Occlusal Surface Areas of the 

Maxillary Teeth of Juvenile Individuals 

11 dP4 ~1l1 M2 M3 

LX 338.41 841.76 824.96 589.59 92.04 

N 11 14 14 10 2 
-x 30.76 60.12 58.92 58.95 46.02 

MINIMUM 14.85 42.24 35.88 40.80 43.20 

MAXIMUM 42.70 80.85 82.80 89.18 48.84 

TABLE XII C 

Mean Minimum and Maximum Occlusal Surface Areas of the 

Maxillary Teeth of Adult Individuals 

11 p4 Ml M2 M3 

LX 362.83 449.65 580.09 623.87 524.43 
N 8 6 9 9 9 
-x 45.35 74.94 64.45 69.31 58.27 

MINIMUM 36.96 43.16 57.72 55.89 35.36 
MAXIMUM 59.13 93.09 72.25 81.00 78.85 

TABLE XII D 

Mean Minimum and Maximum Occlusal Surface Areas of the 

Maxillary Teeth of the Sample 

11 dP4/p4 Hl ? 
]\13 M~ 

LX 701.24 1291.41 1405.05 1213.46 616.47 
N 19 20 23 19 11 
-x 36.90 64.57 61.08 63.86 56.0 u 

I 

40.801 MINIMUM 14.851 42.24 35.88 35.36 
fJIAXIMUM 59.131 93.09, 82.80 89.18 78.85 
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TABLE XII E 

Maximum, m1.nlmUm and mean occltlsal surface areas of the maxillary denti-

tion at each growth stage in a sample of Hystrix africaeaustralis 

II dp4/p4 M1 M2 M3 

MD x LL MD x BL MDx BL MDx BL MDx BL 

Growth Max 22,50 67,89 46,98 

stage 2 Min 14,85 52,78 35,88 

Mean 19,28 60,77 43,02 

N 3 3 3 

Growth Max 34,56 80,85 58,80 62,31 

Stage 3 Min 26,32 51,06 55,68 40,80 

Mean 29,59 63,88 57,44 50,42 

N 4 4 4 3 

Growth Max 42,70 73,26 82,80 89,18 48,84 

Stage 4 Min 38,19 42,24 52,00 51,33 43,20 

Mean 40,55 57,70 66,59 62,62 46,02 

N 4 7 7 7 2 

Growth Max 45,60 43,16 63,14 69,56 49,60 

Stage 5 Min 36,96 43,16 57,72 55,89 35,36 

Mean 40,89 43,16 60,37 64,06 45,40 

N 3 1 4 4 4 

Growth }f~x 59,13 93,09 72,25 81,,00 78,85 

Stage 6 }fin 40,32 62,78 61,60 66,40 60,06 

Mean 48,03 81,29 67,72 73,52 68,56 

N 5 5 5 5 5 

Sample SD 11,02 14,17 10,05 12,49 13,60 
Sample N 19 20 23 19 11 
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TABIE XIII A 

Crown Shape Indices of the Maxillary Teeth ln a 

Sample of Hystrix africaeaustrali s i) 

CATALOGUE 

NUMBER 

PPM 113 
TM Nyasaland 

TM 5662 
TM 5661 

I i I 
1136~361 63.74 58.97 

121.95 72.83 77.92 
111.11 78.49 71.60 
130.43 73.33 73.56 TM 12698 

PPM 114 
PPM 126 

119.15 86.90 93.59 69.88 

PPM 115 
ITM 12697 
PPM 124 
PPM 125 
PPM 116 

124.49 
118.52 
117.54 

TM Mt. Zebra Pk. 114.75 
ITM 94F 
ITM 2A 

PPM 789 
TM 753 
TM 594 
rrM 12165 
PPM 117 
PPM 
TM 

TM 

Za 

PPM 
TM 

PPM 

118 
866 

~M 
~M 
IpPM 

8289 
911 
119 
657 
112 
623 

6066 
123 

i 

115.00 

122.81 

93.24 
78.65 
83.13 

74.75 
83.72 
79.52 
97.40 

103.12 
86.42 

62.65 
84.88 
89.58 

100.00 
81.31 
88.66 

i) ~leasured at the occlusal surface 

83.33 
88.89 
89.0.2 

88.64 
88.09 
81. 25 
97.83 

92.04 
87.63 
87.06 
93.90 

105.40 
94.87 

100.00 
105.00 

115.79 
125.71 
122.37 

63.75 
72.04 
80.25 

87.21 
84.93 
67.82 
92.86 

80.43 
81.32 
78.72 
85.18 
91. 67 
87.36 

100.00 
96.38 

93.48 
103.66 

98.82 

x 100 

2 

2 

2 

2 

3 

3 
3 

3 

3 
4 

4 
4 

4 

4 

4 
4 

89.19 4 
83.33 4 
77.50 5 
76.47 5 
87 .14 I 5 

78.31 5 
98.82 6 
92.94 6 

6 

87.37 6 
88.37 6 
·98.72 6 

6 

i 6 
----



- 126 -

TABLE XIII B 

Mean Minimum and Maximum Crown Shape Indices of the 

Maxillary Teeth of Juvenile Individuals 

, i 

II dP4 Ml M2 M3 

LX 1332.11 1155.24 1172.36 780.49 172.52 
N 11 14 14 10 2 
-x 121.10 82.51 83.74 78.04 86.26 

MINIMUfIl 111.111 63.74 58.97 63.75 83.33 
i 

MAXIMUM 136.36t 103.12 97.83 92.861 89.19 

TABLE XIII C 

Mean Minimum and Maximum Crown Shape Indices of the 

Maxillary Teeth of Adult Individuals 

II p4 Ml M2 M3 

LX 939.30 507.08 950.10 835.27 785.64 
N 8 6 9 9 9 
-x 117.41 84.51 105.56 92.80 87.29 

MINIMUM 101.59 62.65 87.06, 78.72 76.47 
MAXIMUM, 130.00 100.00 125.711 103.66 98.82 

TABLE XIII D 

Mean Minimum and Maximum Crown Shape Indices of the 

Maxillary Teeth of Sample 

II I dP4/p41 IV[1 ? I M3 I M~ 

LX 2271.41 1662.32 2122.46 1 1615.76 958.16 
N 19 20 23 19 11 
- 83.11 92.28, 85,_04, 87.10 1 x 122.71 

i _ i 
MINIMUM 101.59 62.651 58.91! 65.75! r 4 I 

I 
70. 7! 

MAXHWM! 136.36 I I I 
103.12i 125.711 103.661 98.82i 
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TABLE XIII E 

Haximum, minimum and mean crown shape indices for each growth stage 1n 

a sample of Hystrix africaeaustra1is maxillary dentitions 

II dp4jp4 M1 M2 M3 

~ x 100 
MD 

BL x 100 
MD 

BL x 100 
MD 

BL x 100 
MD 

BL x 100 
MD 

Growth Max 136,36 78,49 77 ,92 

Stage 2 Min 111,11 63,74 58,97 

Mean 123,14 71,69 69,50 

N 3 3 3 

Growth Max 130,43 93,24 93,59 72 ,04 

Stage 3 Min 118,52 73,33 73,56 63,75 

Mean 123,15 83,03 84,84 68,56 

N 4 4 4 3 -, 

Growth Max 122,81 103,12 97,83 92,86 89,19 

Stage 4 Min 114,75 74,75 81,25 67,82 83,33 

Mean 117,52 86,86 89,21 82,11 86,26 

N 4 7 7 7 2 

Growth Max 177 ,86 62,65 105,40 91,67 87,14 

Stage 5 Min 115,25 62,65 87,06 78,72 76,47 

Mean 139,93 62,65 95,31 85,73 79,85 

N 3 1 4 4 4 

Growth Hax 130,00 100,00 125,71 103,66 98,82 

Stage 6 Min 101,59 81,31 100,00 93,48 87,37 

Mean 115,90 88,88 113,77 98,47 93,24 

N 5 5 5 5 5 

Sample SD 15,63 10,80 15,68 11,36 7,80 
Sample N 19 20 23 19 11 
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TABLE XIV A 

Measurements of the Mandibular Teeth in a Sample 
of Hystrix africaeaustralisi) 

I dP4/P4 J Ml I M2 
, 1 

CATALOGUE II I M3 I GIS 

NUMBER MD ILL! MD : BL I 
i I 

PPM 113 3.7 3.2 8.7 4.9 

rrM Nyasaland 3.1 2.9 10.1 4.1 

rI'M 5662 4.1 4.0 9.7 6.5 

rrM 5661 4.4 4.4 9.7 6.5 

rrM 12698 4.6 4.7 10.8 6.8 

WPM 114 4.1 4.7 8.0 5.9 
IpPM 126 5.2 5.6 9.6 6.2 

WPM 115 4.6 5.4 8.9 6.0 
IT'M 12697 4.8 5.2 9.9 5.9 
PPM 116 5.8 5.4 9.8 6.7 
PPM 124 5.5 5.8 8.7 5.8 
~PM 125 5.6 6.0 8.0 5.7 
rrM Mt. Zebra Pk. 6.1 6.0 9.9 6.3 
rrM 94F 5.7 6.0 8.4 6.3 

rrM 2A 5.4 5.9 8.8 6.4 
IpPM 789 6.1 - - -
rrM 753 5.5 5.7 8.8 6.0 

rrM 594 5.6 5.8, - -
rrM 12165 5.8 6.5 - -
PPM 117 - - - -
PPM 118 5.5 5.6 7.6 6.2 

rrM 866 5.7 5.8 7.9 6.4 
rrM 8289 5.8 5.6 9.0 6.9 

911 1 5 . 9 5.8 9.1 7.9 Za 
I -PPM 119 - 9.7 8.3 

r.rM 657 5.7 6.5 10.3 7.5 
PPM 122 - - 10.3 8.2

1 
TM 623 . I 5.7 5.9 9.8

1
7.7 

TM 6066 6.8 6.9 - I - I 
PPIV: 123 I - - - I - I 

I 

MD I BL j 
i 

- -
7.7 5.0 
8.8 5.7 
8.7 5.8 

10.1 6.8 
8.5 6.8 
9.3 6.8 
8.8 6.6 

10.0 7.0 
9.7 7.6 
8.8 6.8 
8.7 7.6 
9.3 7.0 
8.2 6.3 
9.6 8.0 
9.2 7.6 
9.3 7.2 
9.2 7.1 
8.2 6.6 
8.5 7.4 
8.0 7.1 
8.3 7.0 
8.7 7.7 
7.4 7.3 
7.6 7.5 
8.6 7.8 

7.41 7 . 5 ' 
7.9 7.7 
- -
- -

I 

I 

MD t BL i BL 
I 

- - -
- - -
- - -
- - -
- - -

8.1 5.8 -
8.4 6.0 -
8.4 5.9 -

10.0 6.6 -
9.7 6.9 -
8.8 6.8 -
8.0 6.8 -
8.6 6.6 -
9.1 5.9 -

10.3 8.9 -
9.9 7.6 8.5 
9.6 7.6 7.8 
- - 8.2 

8.9 7.3 8.5 
8.5 7.3 7.5 
8.6 7.8 7.6 
9.5 7.6 8.8 

10.7 8.6 9.1 
8.5 7.7 9.4 
9.5 8.4 9.0 
9.3 7.7 9.1 
8.7 8.2 9.0 
8.7 17.9 9.2 
- I - -
- I 

I - -
! I 

i BL i 
i _ 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

6.21 

5.7 
6.5 
6.4 
5.81 

I 
6.71 
6.7 

I 
6.8\ 

I 7.2; 
I 

7. 8 1 

I 
7. 2

1 

7. 1 1 

I 
7. 4 i 

2 

2 

2 

2 

3 

3 

3 

3 

3 
4 

4 

4 

4 
4 

4 
4 
4 

4 

5 

5 
5 

5 
6 

6 

6 

6 

6 
6 

-
- ~ 

i I 

i) At the time of taking dental measurements specimens BPI/C 682 and BPI/C 
641 listed in 'Materials', main text, were not available. jVTeasured at 
occlusal surface 
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TABLE XD! B 

Mean Minimum and Maximum Mesiodistal Diam~ters of 

Mandibular teeth of Juvenile Specimens 

II dP4 Ml I M2 M3 I 
LX 89.90 147.80 153.90 108.90 24.50 

N 18 16 17 12 3 
-x 4.99 9.23 9.05 9.07 8.16 

MINIMDrJI 3.10 8.00 7.701 8.00 7.80 

MAXIMUM 6.10 10.80 10.10 10.30 8.50 

TABLE XD! C 

Mean Minimum and Maximum Mesiodistal Diameters of 

Mandibular Teeth of Adult Specimens 

II P4 Ml M2 M3 

LX 46.90 73.70 80.60 90.90 87.20 

N 8 8 10 10 10 
-x 5.86 9.21 8.06 9.091 8.72 

MINIMUM 5.50 7.60 7.40, 8.501 7. 50 
MAXIMurVI 6.80 10.30 8.701 10.70 1 9.40 

TABLE XDT D 

Mean Minimum and Maximum Mesiodistal Diameters of 

Mandibular Teeth of Sample 

II dP4/P4 Ml M2 M3 

LX 136.80 221. 50 234.50 199.80 111.70 

N 26 24 27 22 13 
-x 5.26 9.22 8.68 9.08 8.59 

MINIMUM 3.10 7.60 7.40 8.00 7.50 
MAXIMUM 6.80 10.80 10.10 10.70 9.40 
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TABLE XIV E

Mean Minimum & Maximum Labiolingual & Buccolingual Diameters 
(Breadths) of Mandibular Teeth of Juvenile Specimens

X1 d P 2| Mi M 2 m 3

E X 8 6 . 7 0 5 6 . 0 0 11 5 . 7 0 81.40 ôrcoi—i

N 17 16 17 12 3

X 5.10 6.00 6.80 6.78 6.13
M I N I M U M oCT\C

\J i t . 1 0 5.00 5.80 5.70
M A X I M U M 6.00 6.80 8.00 oox

C
O 6 . 5 0

TABLE XIV F

Mean Minimum & Maximum Labiolingual & Buccolingual Diameters 
(Breadths) of Mandibular Teeth of Adult Specimens

L P 4 Ml M 2 M 3
E X 48.60 59.10 73.60 78.50 6 9 . 1 0

N 8 8 10 10 10
X 6.07 7.38 7.36 7.85 6.91

M I N I M U M 5 . 6 0 6.20 6.60 7.30 5.80
M A X I M U M 6 . 9 0 CO V>1 o _ 7 . 8 0 8.60 7.80

TABLE XIV G

Mean Minimum & Maximum Labiolingual & Buccolingual Diameters 
(Breadths) of Mandibular Teeth of Sample

L d Pi|/p 4 Mi M 2 H 3
E X 1 3 5 . 3 0 155 . 1 0 189.30 159.90 8 7 . 5 0

N 25 24 27 22 1 3

X 5.41 6.46 7.01 7 . 2 6 6.73
M I N I M U M 2 . 9 0 4.10 5.00 OC

Oâ 5 . 7 0

M A X I M U M 6 . 9 0

0C
O 8.00 OC
O 7.80
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TABLE XIV H 

Maximum, minimum and mean mesiodistal and bucco1ingual diameters for 

each grm.;rth stage in a sample of Hystrix africaeaustralis mandibufar 

dentitions 

II dP4/P4 M1 M2 M3 

MD LL MD BL MD BL MD BL MD BL 

Growth Max 4,4 4,4 10,1 6,5 8,8 5,8 

Stage 2 Min 3,1 2,9 8,7 4,1 7,7 5,0 

Mean 3,83 3,63 9,55 5,50 8,40 5,50 

N 4 4 4 4 3 3 

Growth Max 5,2 5,6 10,8 6,8 10,1 6,6 10,0 6,6 

Stage 3 Hin 4,1 4,7 8,0 5,9 8,5 7,0 8,1 5,8 

Mean 4,66 5,12 9,44 6,16 9,34 6,80 8,73 6,08 

N 5 5 5 5 5 5 4 4 

Gro,.;rth Max 6,1 6,0 9,9 6,7 9,7 7,6 10,3 8,9 8,5 6,5 

Stage 4 Min 5,4 5,4 8,0 5,7 8,2 6,3 8,0 5,9 7,8 5,7 

Mean 5,70 5,83 8,91 6,17 9,11 7,24 9,25 7,14 8,17 6,13 

N 9 8 7 7 9 9 8 8 3 3 

Growth Max 5,8 6,5 7,9 6,4 8,5 7,4 9,5 7,8 8,8 6,7 

Stage 5 Min 5,5 5,6 7,6 6,2 8,0 6,6 8,5 7,3 7,5 5,8 

Mean 5,67 5,97 7,75 6,30 8,25 7,03 8,88 7,50 8,10 6,40 

N 3 3 2 2 4 4 4 4 4 4 

Growth Max 6,8 6,9 10,3 8,3 8,7 7,8 10,7 8,6 9,4 7,8 

Stage 6 Min 5,7 5,6 9,0 6,9 7,4 7,3 8,5 7,7 9,0 6,8 

Mean 5,98 6,14 9,70 7,75 7,93 7,58 9,23 8,08 9,13 7,25 

N 5 5 6 6 6 6 6 6 6 6 

Sample SD 0,85 0,96 0,86 0,97 0,79 0,70 0,76 0,90 0,64 0,62 
Sample N 26 25 24 24 27 27 22 22 l3 13 
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TABLE XV A 

Occlusal Surface Areas of the Mandibular Teeth 
in a sample of Hystrix africaeaustralis i) 

CATALOGUE I II dP4/P4 Ml ! M2 M3 

NUMBER MD X LL i MD X BL MD X BL I MD X BL MD X BL 
I 

PPM 113 11. 84 42.63 - - -
TM Nyasaland 8.99 41.41 38.50 - -
TM 5662 16.40 63.05 50.16 - -
TM 5661 19.36 63.05 50.46 - -
TM 12698 21. 62 73.44 68.68 - -
PPM 114 19.27 47.20 57.80 46.98 -
PPM 126 29.12 59.52 63.24 50.40 -
PPM 115 24.84 53.40 58.08 49.56 -
TM 12697 24.96 58.41 70.00 66.00 -
PPM 116 31.32 65.66 73.72 66.93 -
PPM 124 31. 90 50.46 59.84 59.84 -
PPM 125 33.60 45.60 66.12 54.40 -
TM Mt. Zebra Pk. 36.60 62.37 65.10 56.76 -
TM 94F 34.20 52.92 51. 66 53.69 -
TM 2A 31.86 56.32 76.80 91. 67 -
PPM 789 - - 69.92 75.24 52.70 
TM 753 31.35 52.80 66.96 72.96 44.46 
TM 594 32.48 - 65.32 - 53.30 
TM 12165 37.70 54.12 64.97 54.40 -

I PPM 117 - - 62.90 62.05 43.50 
PPM 118 30.80 I 47.12 

I 
56.80 67.08 50.92 

TM 866 33.06 50.56 58.10 72.20 58.96 
TM 8289 I 32.48 62.10 

I 

66.99 92.02 61. 88 
Za 911 34.22 71. 89 54.02 65.45 67.68 
PPM 119 -

I 
80.51 51.00 79.80 70.20 

TM 657 37.05 77.25 67.08 71. 61 65.52 
PPM 122 - 84.46 I 55.50 71. 34 63.90 
TM 623 33.63 75.46 ! 60.83 68.73 68.08 
TM 6066 46.92 I - - - -
PPM 123 - - - - -, 

i) Measured at occlusal surface 

! GIS 
I 
I 
I 

I 

I 

I 
I 

I 

I 
I 
I 

I 
I 

I 

I 
I 

2 

2 

2 

2 

3 

3 

3 

3 

3 
4 
4 

4 

4 
4 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

6 
6 

6 

6 
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TABlE Y:V B 

Mean Minimum and Maximum Occlusal Surface Areas of Mandibular 
Teeth of Juvenile Specimens 

II dP4 M1 1'12 M3 

Ix 439.71 88.24 1052.36 744.43 150.46 
N 17 16 17 12 3 
-x 25.86 55.51 61.90 62.03 50.15 

MINIMUM 8.99 41. 41 38.50 46.98 44.46 

MAXIMUM 36.60 73.44 76.80 91.67 53.30 

TABlE Y:V C 

Mean Minimum and Maximum Occlusal Surface Areas of Mandibular 

Teeth of Adult Specimens 

11 P4 Ml M2 M3 

Ix 285.86 549.35 587.34 715.25 605.04 

N 8 8 10 10 10 
-x 35.73 68.66 58.73 71. 52 60.50 

MINIMUM 30.80 44.80 51.00 62.05 43.50 
MAXIMUM 46.92 84.46 67.08 92.02 70.20 

TABlE XV D 

Mean Minim~~ and Maximum Occlusal Surface Areas of Mandibular 

Teeth of Sample 

II dP4/P4 1'11 
Ilfl '2 M3 

Ix 725.57 1437.59 1639.70 1459.68 755.50 
N 25 24 27 22 13 
-x 29.02 59.89 60.72 66.34 58.11 

MINIMUM 8.99 41.41 38.50 46.981 43.5°1 
MAXIMUM 46.92 84.461 76.80 92.02 70.20 
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TABLE 'i:V E 

Maximum, minimum and mean occlusal surface areas at each growth stage in 

a sample of Hystrix africaeaustra1is mandibular dentitions i) 

II dP4/P4 M1 M2 M3 

MDx LL MD x BL MDx BL MDx BL MDx BL 

Growth Max 19,36 63,05 50,46 

Stage 2 Min 8 J 99 41,41 38,50 

Mean 14,14 52,53 46,37 

N 4 4 3 

Growth Max 29,12 73,44 70,00 66,00 

Stage 3 Min 19,27 47,20 57,80 46,98 

Mean 23,96 58 J 39 63,56 53,23 

N 5 5 5 4 

Growth Max 33,60 65,66 76,80 91,67 53 J 30 

Stage 4 Min 31,32 50,46 51,66 53,69 44,46 

Mean 32,9l 55,16 66,16 66,43 50,15 

N 8 7 9 8 3 

Growth Max 37,70 50,56 62,90 72,20 58,96 

Stage 5 Min 30,80 47,12 54,12 62,05 43,50 

Mean 33,85 48,84 58,08 66,57 51,94 

N 3 2 4 4 4 

Growth Max 46,92 80,51 67,08 92,02 70,20 

Stage 6 Min 32,48 62,10 51,00 65,45 61~88 

Mean 36,86 75,28 59,24 74,82 66,21 

N 5 6 6 6 6 

i) Measured at the occlusal surface 

Sample SD 8,70 12,27 8,55 12,05 8,94 
Sample N 25 24 27 22 l3 
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TM 
TM 
TM 
PPM 
PPM 
PPM 
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PPM 
PPM 
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TABLE XVI A 

Crown Shape Indices of the Mandibular Teeth In a 
Sample of Hystrix africaeaustralis i ) 

CATALOGUE 
II dP4/P4 Ml M2 M3 

NUMBER LL BL BL x 100 BL 100 BL 
MD x 100 MD x 100 ~m MD x MD x 100 

113 86.49 56.32 - - -
Nyasaland 93.55 40.59 64.94 - -

5662 97.56 67.01 64.77 - -
5661 100.00 67.01 66.67 - -

12698 102.17 62.96 67.33 - -
114 114.63 73.75 80.00 71.60 -
126 107.69 64.58 73.12 71. 43 -
115 117.39 64.41 75.00 70.24 -

12697 108.33 59.59 70.00 66.00 -
116 93.10 68.37 78.35 71.13 -
124 105.46 66.67 77.27 77.27 -
125 107.14 71. 25 87.36 85.00 -

TM Mt. Zebra Pk. 108.19 63.64 75.27 76.74 -
TM 94F 105.26 75.00 76.83 64.83 -
TM 2A 109.26 72.73 83.33 86.41 -
PPM 789 - - 82.61 76.77 72.94 
TM 753 103.64 68.18 77.42 79.17 73.08 
TM 594 103.57 - 77.17 - 79.27 
TM 12165 112.07 - 80.49 82.02 75.29 
PPM 117 - - 87.06 85.88 73.33 
PPM 118 101. 82 81. 58 88.75 90.69 88.16 
TM 866 101.75 81.01 84.34 80.00 76.14 
TM 8289 96.55 76.67 88.50 80.31 I 

7}~. 72 
Za 911 98.30 86.81 98.65 90.59 76.59 
PPM 119 - 85.57 98.68 88.42 86.67 
TM 657 114.03 72.81 90.69 82.79 79.12 
PPM 122 - 79.61 101.35 94.25 80.43 
TM 623 103.50 78.57 97.47 90.80 80.43 
TM 6066 101. 47 - - - -

- - - - -

GIS 

2 

2 

2 

2 

3 

3 

3 

3 

3 
4 
4 

4 

4 

4 

4 

4 

4 

4 

5 
5 
5 

5 
6 

6 

6 

6 
6 

6 

6 
6 PPM 123 \ i ~--------------------~------~----~------------~j 

i) Measured at occlusal surface 
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TABLE XVI B 

Mean Maximum and Minimum Crown Shape Indices of 

Mandibular teeth of Juvenile Specimens 

11 dP4 Ml M2 M3 

LX 1763.43 1042.06 1277.44 896.59 225.29 
N 17 16 17 12 3 
-x 103.73 65.12 75.14 74.71 75.09 

MINIMUM 86.49 40.59 64.77 64.83 72.94 
MAXIMUlVI 117.39 75.00 87.36 86.41 79.27 

TABLE XVI C 

Mean Maximum and Minimum Crown Shape Indices of 

Mandibular teeth of Adult Specimens 

11 P4 Ml M2 I M3 

LX 829.49 642.63 915.98 865.75 790.88 
N 8 8 10 10 10 
-x 103.68 80.32 91. 60 86.57 79.08 

MINIMUM 96.55 72.81 80.49 80.00 73.33 
MAXIMUM 114.03 86.031 101.35 94.25 88.16 

TABLE XVI D 

Mean Maximum and Minimum Crown Shape Indices of 

Mandibular Teeth of Sample 

11 dP4/P4 Ml I M2 M" 
-' 

LX 2592.92 1 1684.69 2193.42 1762.34 1016.17 

N 25 24 27 22 13 
-x 103.71 70.19 81. 23 80.10 78.16 

MINIMU]\1 86.491 40.59 64.77 64.831 72.941 
I 117.39i 

I 

MAXIMUMI 86.81 101.35 9 11 .251 88.16 
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TABLE XVI E 

Maximum, minimum and mean crown shape indices 

sample of Hystrix africaeaustra1is mandibular 

11 dP4/P4 

LL 100 BL x 100 Mi5'X MD 

Growth Max 100,00 67,01 

Stage 2 Min 86,49 40,59 

Mean 94,40 57,73 

N 4 4 

Growth Max 117,39 73,75 

Stage 3 Min 102,17 59,59 

Mean 110,04 65,06 

N 5 5 

Growth Max 109,26 75,00 

Stage 4 Min 93,10 63,64 

Mean 104,45 69,41 

N 8 7 

Growth Max 112,07 81,58 

Stage 5 Min 101,75 81,01 

Mean 105,21 81,29 

N 3 2 

Growth Max 114,03 86,81 

Stage 6 Min 96,55 72,81 

Mean 102,77 80,00 

N 5 6 

i) Measured at the occlusal surface 

Sample SD 

Sample N 

26,23 

25 

10,20 

24 

M1 

BL 
BD x 

66,67 

64,77 

65,46 

3 

80,00 

67,33 

73,09 

5 

87,36 

75,27 

79,51 

9 

88,75 

80,49 

85,16 

4 

101,35 

88,50 

95,89 

6 

at each groHth 

dentitions i ) 

100 

M2 

BL 
HO x 

71 ,60 

66,00 

69,82 

4 

86,46 

64,83 

77,16 

8 

90,69 

80,00 

84,65 

4 

94,25 

80,31 

87,86 

6 

8,46 

22 

100 

stage in a 

M3 

BL 
'MDx 

-. 

79,27 

72,94 

75,09 

3 

88,16 

73,33 

78,23 

4 

86,67 

74,72 

79,66 

6 

30,06 

13 

100 
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TABLE XVII 

Measurements of the maxillary teeth in a sample of Rystrix africae­
australis measured at the alveolar r1m 

Specimen II p4 M1 

Number 

PPMl13 

TM Nyasaland 

TM5662 

TM5661 

TM12698 

PPMl14 

PPM126 

PPMl15 

TMl2697 

PPMl16 

PPM124 

PPM125 

TM Zeb.Pk. 

TM94F 

TM2A 

PPM789 

TM753 

TM594 

BPI/C682 

TM12165 

PPMl17 

TM866 

PPM1l8 

TM8289 

PPMl19 

Za911 

TM657 

PPMl22 

TM623 

BPI/C641 

TM6066 

TM123 

MD LL MD BL }1D BL MD 

3,3 4,5 8,2 6,2 8,7 7,5 

4,1 5,0 8,5 7,8 8,2 7,8 

4,5 5,0 8,9 7,7 8,2 8,3 

4,6 6,0 8,9 7,7 8,6 8,4 

'8L 

4,7 5,6 6,9 7,4 7,7 8,0 8,4 7,5 

4,9 6,1 7,6 7,4 7,5 8,0 8,5 7,5 

5,4 6,4 8,1 8,2 7,9 8,1 9,1 7,8 

8,7 7,9 9,1 8,8 9,1 8,7 

5,7 6,7 6,4 6,7 7,8 8,1 8,0 7,0 

6,1 7,0 7,6 7,2 7,4 7,9 7,0 8,1 

8,1 6,7 7,6 7,7 8,2 7,5 

6,0 6,9 7,0 8,0 8,1 9,3 9,0 

MD BL 

5,7 7,0 7,3 7,3 7,9 8,5 8,9 8,1 7,9 6,9 

8,4 6,8 8,1 7,8 9,1 7,0 7,7 7,4 

5,4 7,1 6,7 9,8 10,0 10,0 9,1 10,4 9,1 8,1 

9,1 7,7 7,6 7,9 8,3 7,7 7,9 7,8 

5,6 6,6 7,5 8,5 7,9 7,7 7,7 6,6 

9,7 8,0 6,9 7,8 8,0 8,1 8,4 7,3 

5,9 6,8 8,1 7,7 6,4 8,0 7,8 7,6 7,5 7,1 

6,0 7,4 8,5 8,5 7,1 8,7 8,4 8,8 8,8 7,8 

6,3 6,4 10,1 9,3 7,1 8,6 7,3 7,8 8,9 7,5 

6,0 7,8 9,5 8,6 7,3 8,7 8,3 8,7 8,7 7,7 

6,6 7,5 11,1 9,1 7,0 10,0 7,7 9,3 8,2 8,1 

10,3 9,1 5,9 8,6 7,7 8,8 8,7 8,6 

6,3 7,8 10,0 9,0 6,1 9,8 7,1 10~0 7,7 7,9 

7,3 8,1 

7,2 9,1 6,7 9,0 7,0 8,0 7,5 7,0 

Growth 

Stage 

2 

2 

2 

2 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

6 
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Analysis of Table XVII 

11 p4 M1 ~ M3 

HD LL MD BL MD BL HD BL MD BL 

Growth Max 4,5 5,0 8,9 7,8 8,7 8,3 

Stage 2 l-1in 3,3 4,5 8,2 6,2 8,2 7,5 

Mean 3,96 4,83 8,53 7,23 8,37 7,87 

N 3 3 3 3 3 3 

Growth Max 5,4 6,4 8,9 8,2 8,6 8,4 9,1 7,8 

Stage 3 Min 4,6 5,6 6,9 7,4 7,5 8,0 8,4 7,5 

Mean 4,90 6,02 7,87 7,67 7,92 8,12 8,66 7,60 

N 4 4 4 4 4 4 3 3 

Growth Max 6,1 7,1 8,7 9,8 10,0 10,0 9,3 10,4 9,1 8,1 

Stage 4 Min 5,4 6,7 6,4 6,7 7,4 7,7 7,0 7,0 7,7 6,9 

Mean 5,78 6,94 7,52 7,45 8,24 8,36 8,59 8,23 8,23 7,47 

N 5 5 8 8 8 8 8 7 3 3 

Growth Max 5,9 6,8 9,7 8,0 7,6 8,5 8,3 8,1 8,4 7,8 

Stage 5 Min 5,6 6,6 8,1 7,7 6,4 7,8 7,8 7,7 7,5 6,6 

Mean 5,75 6,70 8,97 7,80 7,10 8,05 8,00 7,77 7,87 7,20 

N 2 2 3 3 4 4 4 4 4 4 

Growth Max 7,3 8,1 11,1 9,3 7,3 10,0 8,4 10,0 8,9 8,6 

Stage 6 Min 6,0 6,4 7,2 8,5 5,9 8,6 7,0 7,8 7,5 7,0 

Mean 6,42 7,50 9,53 8,96 6,74 9,06 7,64 8,77 8,36 7,80 

N 6 6 7 7 7 7 7 7 7 7 

Sample Max 7,3 8,1 11 ,1 9,8 10,0 10,0 9,3 10,4 9,1 8,6 

Min 3,3 4,5 6,4 6,2 5,9 7,5 7,0 7,0 7,5 6,6 

Mean 5,52 6,59 8,43 7,92 7,63 8,40 8,19 8,23 8,19 7,56 

N 20 20 25 25 26 26 22 21 14 14 

Sample SD 0,94 0,99 1,22 0,85 0,88 0,70 0,70 0,90 0,56 0,55 
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TABLE XVIII 

The area enclosed by the alveolar rims of the maxillary teeth 1n a 
sample of Hystrix africaeaustralis 

Specimen 

Number 

PPMl13 

TM Nyasa1and 

TM5662 

TM5661 

TM12698 

PPM1l4 

PPM126 

PPMl15 

TM12697 

PPMl16 

PPM124 

PPM125 

TM Zeb.Pk. 

TM94F 

TM2A 

PPM789 

TM753 

TM594 

BPI/C682 

TM12165 

PPl,n17 

TM866 

PPMl18 

TM8289 

PPMl19 

Za911 

TM657 

PPM122 

TM623 

BPI/C641 

TM6066 

PPM123 

(square nnn) 

14,85 

20,50 

22,50 

27,60 

26,32 

29,89 

34,56 

38,19 

42,70 

41,40 

39,90 

38,34 

36,96 

40,12 

44,40 

40,32 

46,80 

49,50 

49,14 

59,13 

50,84 

66,30 

68,53 

68,53 

51,06 

56,24 

66,24 

68,73 

42,88 

54,72 

54,27 

50,40 

53,29 

57,12 

65,66 

70,07 

77 ,60 

62,37 

72,25 

93,93 

81,70 

101,01 

9l ,00 

90,00 

65,52 

65,25 

63,96 

68,06 

72,24 

61,60 

60,00 

63,99= 

80,08 

63,18 

58,46 

58,52 

64,80 

67,15 

63,18 

100,00 

60,04 

63,75 

53,82 

51,20 

61,77 

61,06 

63,51 

70,00 

49,88 

59,78 

62,10 

63,00 

63,75 

70,98 

79,17 

56,00 

56,70 

61,50 

83,70 

72 ,09 

63,70 

94,64 

63,9l 

60,83 

64,80 

59,28 

73,92 

56,94 

72 ,21 

71 ,61 

67,76 

71 ,00 

56,00 

54,51 

56,98 

73,71 

61,62 

50,82 

61,32 

53,25 

68,64 

66,75 

66,99 

66,42 

74,82 

60,83 

52,50 

Growth 

Stage 

2 

2 

2 

2 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

6 
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Analysis of Table XVIII 

II p4 HI M2 M3 

MIl x LL MIl xBL MD Yo' BL HD x BL MIl x BL 

Growth Max 22,5 68,53 68,06 

Stage 2 Min 14,85 50,84 65,25 

Mean 19,28 61,89 65,76 

N 3 3 3 

Growth M.ax 34,56 68,53 72,24 70,98 

Stage 3 Min 27,60 66,42 63,99 63,00 

Mean 29,59 60,56 64,46 65,91 

N 4 4 4 3 

Growth Max 42,70 68,73 100,00 94,64 73,71 

Stage 4 Min 38,19 42,88 58,46 56,00 54,51 

Mean 40,11 55,88 69,42 70,94 61,73 

N 5 8 8 8 3 

Growth Max 40,12 77 ,60 63,75 64,80 61,62 

Stage 5 Min 36,96 62,37 51,20 59,28 50,82 

Mean 38,54 70,01 57,20 62,20 56,75 

N 2 3 4 4 4 

Growth Max 59,13 101,01 70,00 73,92 74,82 

Stage 6 Min 40,32 65,52 49,88 56,00 52,50 

Mean 48,04 85,06 61,16 67,06 65,28 

N 6 7 7 7 7 

Sample Max 59,13 101,01 100,00 94,64 74,82 

Min 14,85 42,88 49,88 56,00 50,82 

Mean 37,16 67,22 61i,13 67,43 62,08 

N 20 25 26 22 14 

Sample SD 10,91 15,10 11 ,82 9,69 7,78 
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TABLE XIX 

The crown shape indices of the upper teeth in a sample of Hystrix 
africaeaustra1is measured at the alveolar rlm 

Specimen II p4 M1 M2 ~ Growth 

Number LL 100 BL 100 BL BL 100 BL 100 Stage 
MD x 

MD x 1vID x 100 MD x MD x 

PPM113 2 

TM Nyasa1and 136,00 76,00 86,00 2 

TM5662 121,95 91,76 95,12 2 

TM5661 111,11 86,52 101,22 2 

TM12698 130,43 86,52 97,67 3 

PPM114 119,15 107,25 103,90 89,28 3 

PPM126 3 

PPMl15 124,49 97,37 106,66 88,23 3 

TM12697 ll8,52 101,23 102,53 85,71 3 

PPM116 90,80 96,70 95,60 4 

PPM124 118,00 105,00 104,00 88,00 4 

PPM125 4 

Mt. Zeb. Pk. 114,75 94,74 106,76 115,71 4 

TM94F 82,72 101,31 91,46 4 

TM2A 115,00 102,86 101,25 96,77 4 

PPM789 4 

TM753 122,81 100,00 107,59 91,01 87,34 4 

TM594 80,95 96,29 76,92 96,10 4 

BPI/C682 131,00 146,00 100,00 ll4,00 89,00 4 

TM12165 84,61 103,94 92,77 98,73 5 

PPMl17 ll7,86 113,33 97,46 85,71 5 

TM866 82,47 ll3,04 101,25 86,90 5 

PPM1l8 115,25 95,06 125,00 97,43 94,66 5 

TM8289 123,33 100,00 122,53 104,76 88,63 6 

PPM119 6 

Za911 101,59 92,08 121,12 106,84 84,26 6 

TM657 130,00 90,53 119,17 104,81 88,50 6 

PPM122 114,00 82,00 143,00 121,00 99,00 6 

TM623 91,00 145,76 114,28 98,85 6 

BPI/C641 124,00 90,00 161,00 141,00 103,00 6 

TM6066 110,96 6 

PPM123 126,00 130,00 114,00 93,00 6 
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Analysis of Table XIX 

II p4 Ml M2 M3 

MD/LL x 100 }ID/BL x 100 MD/BL x 100 MD/BL x 100 MD/BL x 100 

Growth Max 136,00 91,76 101,22 

Stage 2 Min lll,ll 76,00 86,00 

Mean 123,02 84,76 94,11 

N 3 3 3 

Growth Max 130,43 107,25 106,66 89,28 

Stage 3 Min ll8,52 86,52 97,67 85,71 

Mean 123,14 98,09 102,69 87,74 

N 4 4 4 3 

Growth Max 131,00 146,00 107,59 115,71 96,10 

Stage 4 Min ll4,75 80,95 96,29 76,92 87,34 

Mean 120,31 100,38 101,74 96,18 90,81 

N 5 8 8 8 8 

Growth Max ll7,86 95,06 125,00 101,25 98,73 

Stage 5 Min ll5,25 82,47 103,94 92,77 85,71 

Mean 116,56 87,38 113,83 97,23 91,50 

N 2 3 4 4 4 

Growth Max 130,00 126,00 161,00 141,00 103,00 

Stage 6 Min 101,59 82,00 119,17 104,76 84,26 

Mean ll7,31 95,94 134,65 ll5,24 93,61 

N 6 7 7 7 7 

Sample Max 136,00 146,00 161,00 141,00 103,00 

Min 101,59 76,00 86,00 76,92 84,26 

Mean 120,01 95,34 111,75 101,29 92,41 

N 20 25 26 22 14 

Sample SD 8,17 14,92 17,59 14,48 5,98 
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TABLE XX 

Measurements of the mandibular teeth in a sample of Hystrix africae­
australis measured at the alveolar r~m 

Specimen II P4 ~ 

Number MD LL BL MD BL MD 

PPM113 3,7 3,2 8,7 5,6 

TM Nyasa1and 3,1 2,9 8,2 

TM5662 4,1 4,0 9,4 

TM5661 4,4 4,4 9,0 

TM12698 4,6 4,7 9,6 

6,2 9,0 7,0 

7,1 8,7 7,3 

6,8 8,8 7,5 

7,1 9,8 8,1 

PPM114 

PPM126 

PPM1l5 

TM12697 

PPM116 

PPM124 

PPM125 

TM Zeb.Pk. 

TM94F 

TM2A 

PPM789 

TM753 

TM594 

BPI/C682 

TMl2165 

PPMl17 

TM866 

PPM118 

TM8289 

PPMl19 

Za91l 

TM657 

PPM122 

TM523 

BPI/C64l 

TM6066 

PPM123 

4,1 4,7 

5,2 5,6 

4,5 5,4 

4,8 5,2 

5,8 5,4 

5,5 5,8 

8,0 6,1 7,6 

8,6 5,3 9,1 

8,8 6,3 8,1 

9,0 6,8 9,3 

9,7 7,0 9,1 

9,6 5,7 8,5 

5,6 6,0 8,8 6,8 7,5 

6,1 6,0 8,9 6,5 8,3 

7,9 

5,4 5,9 8,3 6,9 8,8 

6,1 9,7 6,0 9,3 

5,5 5,7 8,1 

5,6 5,8 9,2 

6,0 5,9 10,4 7,3 8,6 

5,8 6,5 8,6 6,6 7,6 

8,7 8,1 8,1 

5,7 5,8 8,9 7,5 7,8 

5,5 5,6 9,3 8,0 7,2 

5,8 5,6 10,2 8,2 8,1 

10,4 8,6 7,3 

5,9 5,8 10,1 8,1 7,5 

5,7 6,5 10,6 8,0 7,4 

10,8 8,6 7,1 

10,7 8,2 6,5 

6,8 6,9 

7,1 8,7 

7,7 10,1 

7,3 8,7 

7,6 9,6 

8,0 9,9 

8,5 9,6 

8,0 8,8 

7,9 8,4 

7,3 8,7 

8,3 9,7 

7,6 9,6 

7,7 9,6 

7,3 

8,6 9,8 

7,0 8,7 

7,5 8,4 

7,1 8,2 

8,0 8,3 

7,9 9,3 

7,6 8,7 

7,3 8,3 

7,8 8,0 

7,2 8,1 

7,8 7,7 

BL 

7,2 

7,0 

7,9 

7,3 

8,4 

8,6 

7,9 

7,8 

7,4 

9,2 

8,0 

7,6 

8,9 

8,5 

8,0 

7,8 

8,3 

8,7 

9,0 

7,7 

7,8 

7,8 

8,4 

MD 

8,1 

8,7 

8,0 

8,4 

9,5 

9,1 

8,7 

9,7 

8,3 

8,1 

9,0 

8,1 

8,9 

8,5 

9,3 

8,9 

8,0 

8,9 

BL 

6,4 

7,2 

5,2 

8,0 

7,8 

7,8 

7,6 

7,8 

7,5 

8,2 

7,5 

6,9 

7,2 

8,0 

7,3 

7,5 

6,9 

8,5 

Growth 

Stage 

2 

2 

2 

2 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

6 



MD LL 

Growth Max 4,6 4,4 

Stage 2 Min 3,1 2,9 

Mean 3,83 3,63 

Growth 

Stage 3 

Growth 

Stage 4 

Growth 

Stage 5 

Growth 

Stage 6 

Sample 

N 4 4 

Max 5,2 5,6 

Hin 4,1 4,7 

Mean 4,66 5,12 

N 5 5 

Max 6,1 6,0 

Min 5,4 5,4 

Mean 5,73 5,81 

N 9 8 

Hax 5,8 6,5 

Min 5,5 5,6 

Mean 5,67 5,97 

N 3 3 

Max 6,8 6,9 

Min 5,7 5,6 

Mean 6,05 6,20 

N 4 4 

Hax 6,8 6,9 

Min 3,1 2,9 

Mean 5,25 5,39 

N 25 24 

SD 0,87 0,97 
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Analysis of Table XX 

MD 

9,4 

8,2 

8,83 

4 

9,6 

8,0 

8,80 

5 

10,4 

8,3 

9,34 

7 

9,3 

8,6 

8,88 

4 

10,8 

10,1 

10,47 

6 

10,8 

8,0 

9,35 

26 

BL 

7,1 

5,6 

6,43 

4 

7,1 

5,3 

6,32 

5 

7,3 

5,7 

6,60 

7 

8,1 

6,6 

7,55 

4 

8,6 

8,0 

8,28 

6 

8,6 

5,3 

7,05 

26 

MD 

9,0 

8,7 

8,83 

3 

9,8 

7,6 

8,78 

5 

9,3 

7,5 

8,53 

10 

8,1 

7,2 

7,68 

4 

8,1 

6,5 

7,32 

6 

9,8 

6,5 

8,23 

28 

BL 

7,5 

7,0 

7,27 

3 

8,1 

7,1 

7,56 

5 

8,6 

7,3 

7,92 

10 

8,0 

7,0 

7,4 

4 

7,9 

7,2 

7,60 

6 

MD 

10,1 

8,7 

9,28 

4 

9,9 

8,4 

9,34 

9 

8,7 

8,2 

8,4 

4 

9,3 

7,7 

8,35 

6 

8,6 10,1 

7,0 

7,64 

28 

7,7 

8,91 

23 

BL 

7,9 

7,0 

7,35 

4 

9,2 

7,4 

8,20 

9 

8,5 

7,8 

8,15 

4 

9,0 

7,7 

8,23 

6 

9,2 

7,0 

8,05 

23 

9,7 

8,0 

8,78 

8 

9,0 

8,1 

8,38 

4 

9,3 

8,0 

8,75 

6 

9,7 

8,0 

8,68 

18 

BL 

8,0 

6,4 

7,23 

8 

8,2 

6,9 

7,53 

4 

8,5 

6,9 

7,57 

6 

8,5 

6,4 

7,41 

18 

0,82 0,05 0,83 0,51 0,70 0,59 0,53 0,75 
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TABLE XXI 

The area enclosed by the alveolar r1ms in a sample of the mandibular 
teeth of Hystrix africaeaustra1is 

Specimen II P4 ~ M2 M3 Growth 

Number MD x LL MD x BL MDx BL MDx BL MD x BL Stage 

PPM113 11,84 48,72 2 

TM Nyasa1and 8,99 50,84 63,00 2 

TM5662 16,40 66,74 63,51 2 

TM5661 19,36 61,20 66,00 2 

TM12698 21,62 68,16 79,38 3 

PPM114 19,27 48,80 53,96 62,64 3 

PPMl26 29,12 45,58 70,07 70,70 3 

PPM115 24,84 55,44 59,13 68,73 3 

TM12697 24,96 61,20 70,68 70,08 3 

PPM116 31,32 67,90 72,80 83,16 4 

PPMl24 31,90 54,72 72,25 82,56 51,84 4 

PPM125 33,60 99,84 60,00 69,52 62,64 4 

TM Zeb. Pk. 36,60 57,85 65,57 65,52 4 

TM94F 57,67 64,38 41,60 4 

TM2A 31,85 57,27 73,04 89,24 67,20 4 

PPM789 58,20 70,68 76,80 74,10 4 

TM753 31,35 62,37 72,96 70,98 4 

TM594 32,48 67,16 66,12 4 

BPI/C682 35,40 75,90 73,96 87,22 71,78 4 

TM12165 37,70 56,76 53,20 73,95 62,25 5 

PPMl17 70,47 60,75 67,20 66,42 5 

TM866 33,06 66,75 57,51 63,96 67,50 5 

PPM1l8 30,80 74,40 57,60 68,89 55,89 5 

TM8289 32,48 83,64 63,99 80,91 64,08 6 

PPM1l9 89,44 55,48 78,30 68,00 6 

Za911 34,22 81,81 54,75 63,91 67,89 6 

TM657 37,05 84,80 57,72 62,40 66,75 6 

PPM122 92,88 51,12 63,18 55,20 6 

TM623 87,74 50,70 64,68 75,65 6 

BPI/C641 6 

T116066 46,92 6 

PPM123 6 
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Analysis of Table XXI (square nun) 

II P4 M1 M2 M3 

MD x LL MD x BL MDx BL MD x BL MD x BL 

Growth Max 19,36 66,74 66,00 

Stage 2 Min 8,99 50,84 63,00 

Mean 14,15 56,88 64,17 

N 4 4 3 

Growth Max 29,12 68,16 79,38 70,80 

Stage 3 Min 19,27 45,58 53,96 62,64 

Mean 23,96 55,84 53,92 68,04 

N 5 5 5 4 

Growth Max 36,60 75,90 73,96 89,24 74,10 

Stage 4 Min 31,32 54,72 57,67 64,38 41,60 

Mean 33,06 61,67 67,55 76,82 63,28 

N 8 7 10 9 8 

Growth Max 37,70 74,40 60,75 73,95 67,50 

Stage 5 Min 30,80 56,76 53,20 63,96 55,89 

Mean 33,85 67,10 57,27 68,50 63,02 

N 3 4 4 4 4 

Growth Max 46,92 92,88 63,99 80,91 75,65 

Stage 5 Min 32,48 81,81 50,70 62,40 55,20 

Mean 37,67 86,72 55,63 68,90 66,26 

N 4 6 6 6 6 

Sample Max 46,92 92,88 79,38 89,24 75,65 

Min 8,99 45,58 50,70 62,40 41,60 

Mean 28,88 67,96 63,00 71,78 64,22 

N 24 26 28 23 18 
SD 8,87 15,12 7,73 8,27 8,46 
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TABLE XXII 

The crown shape indices of the mandibular teeth in a sample of Hystrix 

africaeaustra1is measured at the alveolar rim 

II P4 ~ M2 M3 G/S 
Specimen 

LL x 100 BL x 100 BL BL BL 
Number MD MD }1])x 100 MD x 100 MD x 100 

PPMl13 86,49 64,37 2 

TM Nyasa1and 94,00 76,00 78,00 2 

TM5662 97,56 75,53 83,91 2 

TM5661 100,00 75,55 85,23 2 

TM12698 102,17 73,96 82,65 3 

PPM14 114,63 76,25 93,42 82,76 3 

PPM126 108,00 62,00 85,00 69,00 3 

PPMl15 117,39 71 ,59 90,12 90,80 3 

TM1269 108,33 75,55 81,72 76,04 3 

PPM116 93,10 72,16 87,91 84,85 4 

PPM124 105,00 59,00 100,00 90,00 79,00 4 

PPM125 107,00 77,00 107,00 90,00 83,00 4 

TM Mt. Zeb. Pk. 108,19 73,03 95,18 92,86 4 

TM94F 92,40 85,06 65,00 4 

TM2A 109,26 83,13 94,32 94,84 95,24 4 

PPM789 62,00 75,00 83,00 82,00 4 

TM753 103,64 95,06 79,17 85,71 4 

TM594 103,57 79,35 87,36 4 

BPI/C682 98,00 70,00 100,00 91,00 80,00 4 

TM12165 112,07 76,74 92,10 97,70 90,36 5 

PPMl17 93,10 92,59 95,24 101,23 5 

TM866 101,75 84,27 91,03 95,12 83,33 5 

PPM118 101,82 86,02 111,11 100,00 85,18 5 

TM8289 96,55 80,39 97,53 93,55 80,90 6 

PPMl19 82,69 104,11 103,45 93,12 6 

Za911 98,30 80,20 97,33 92,77 78,49 6 

TM657 114,03 75,47 105,40 97,50 84,27 6 

PPM122 80,00 101,00 96,00 86,00 6 

TM623 76,64 120,40 109,09 95,50 6 

BPI/C641 6 

TM6066 101,47 6 

PPM123 6 
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Analysis of Table XXII 

II P4 M1 M2 M3 

LL BL BL x 100 BL 100 BL 100 MD x 100 ~ID x 100 MD MD x MD x 

Growth Max 100,00 76,00 85,23 

Stage 2 Min 86,49 64,37 78,00 

Mean 94,51 72,86 82,38 

N 4 4 3 

Growth Max 117,39 76,25 93,42 90,80 

Stage 3 Min 102,17 62,00 81,72 69,00 

Mean llO,10 71 ,87 86,58 79,65 

N 5 5 5 4 

Growth Max 109,26 83,l3 107,00 94,84 95,24 

Stage 4 Min 93,10 59,00 75,00 79,17 65,00 

Mean 103,47 70,90 92,62 87,86 82,16 

N 8 7 10 9 8 

Growth Max ll2,07 93,10 lll,ll 100,00 101,23 

Stage 5 Min 101,75 76,74 91,03 95,12 83,33 

Mean 105,21 85,03 96,71 97,02 90,03 

N 3 4 4 4 4 

Growth Max 114,03 82,69= 120,/fO 109,09 95,50 

Stage 6 Min 96,55 75,47 97,33 92,77 78,49 

Mean 102,59 79,23 104,30 98,73 86,55 

N 4 6 6 6 6 

Sample Max ll7,39 93,10 120,40 109,09 101,23 

Min 86,49 59,00 75,00 69,00 65,00 

Mean 103,43 75,49 93,17 90,86 85,37 

N 24 26 28 23 18 

SD 7,24 7,76 10,60 9,03 8,16 
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APPENDIX VIII 

CRANIAL, MANDIBULAR AND DENTAL MR.uASUREMENTS OF SOUTH AFRICAN FOSSIL 

HYSTRICID ~ATERIAL 

Asterisked measurements denote estimates due to fracture, distor­

tion or displacement. Heasurements marked with a double asterisk indicate 

uncertain tooth identifications; in such cases the measurement has also 

been included (bracketed) under the measurement column of the most likely 

alternative tooth. Descriptions of the cranial, mandibular and dental 

morphology of the various fossil forms have been provided in the main 

text; measurements only are given below. The species assignations of 

the various specimens are sho~~ in Table I (this Appendix) and in section 

14.3 of the main text. The text section where a parameter defini-

tion and method of measurement may be found and the figure(s) illus­

trating the parameter are indicated in brackets' after each measurement 

title. The code letters prefixing the spec1men numbers indicate the 

following localities: 

M 

STS -

SFN -

SK 

Makapansgat Limeworks, all breccias 

Sterkfontein Type Site Locality 

Sterkfontein, various dumps 

Swartkrans, Hember I (Primary) and Hember II 

(Secondary) breccias 

KA Kromdraai Faunal Locality 

The exact breccial source within each deposit from which the speci­

mens have been derived is discussed in Appendix II. 

The age class to which each specimen belongs is indicated with 

each measurement. 

A. CRANIAL MEASUREMENTS 

Position of ~phenopalatine foramen (7.2.1.17) 

Ml004 (growth stage 6) l8,2mm above buccal alveolar r1m 

M1804 (growth stage 6) 

M1805 (growth stage 5) 

2 of M , 1/3 of length from front 

l7,Omm above centre of buccal alveo­

lar rim of M2 

l5,0mm* above the junction of the 

buccal alveolar rims of HI and M2 

.. 
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TABLE I 

SPECIES ALLOCATIONS OF THE FOSSIL MATERIAL* 

Hystrix Hystrix Xenohystrix 
Site and Horizon africaeaustra1is makapanensis crassidens -
MAKAPANSGAT LIMEvJORKS 

Grey breccia or 

Member 3: M1000 M1001? Ml003 ?-M1009 

M1001 ? U1002 M1010? 

M1016 M1003 ? M1011-M10l3 

M1806 M1811 M1015 

M1807 M1812 M1802-M1805 

M1817-M1823 M181S M1808-M1810 

M1825 M2516? M1813 

M2527 M2526 ? M1814 

M8291-M8294 H8220? Ml816 

M8290 M1824 

M8362? M2516? 

M2517-M2523 

M2525 

M8220? 

M8233 

M8276? 

118286 

M8287-M8239 

M8362? 

M8363 

M8364 

Pink breccia or . 
Member 4: M8277 M8278 M8281 

M8282? M8282? 

Phase II breccia or 

Member 5: M8284 

M8285 -
* Qued ed specimens have heen discussed fully in the main text (Chapter 14) 

and under the relevant species in Appendix X. 
Continued/ .• 
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'Hystrix Hystrix Xenohystrix 
Site and Horizon africaeaustralis makapa"'i1ens i s crassidens-

STERKFONTEIN 

Type Site 1ocality: STS957a-e 

STS 1622 

STS2061 

STS2078 

STS2095 

Dump 1 : SFNI-5 

Dump 2: SFN6 

Dump 8: SFNS- SFN14 

SFNI5? SFNI5? 

SFNl6 

Dump 10: SFNl7? SFNI7? 
Dump 13: SF:N7 

SWARTKRANS 

Pink breccia or 

Member 1: SK2lf66a 

SK2466b 

SK2875 

SK3082 

SK4315 

SK14236 

SK14237? SK14237? 

Brown breccia or 

Member 2: SK2040 

SK2045 

SK2835 

SK3063 

SK6945 

SK7155 

SK14235 

SK14238 
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Hystrix Hystrix Xenohystrix 

Site and Horizon africaeaustralis makapanensis crassidens 

KROHDRAAI A 

Fine-grained breccia: KA757 

KA1432 

KA1607 

KA1912? KAl912? 
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Mesial sutural length of premaxilla ventrally (7.2.2.4, Fig. 48T) 

MlO06 (growth stage 5 or 6) 35,2rnrn* 

SK2835 (growth stage unknown = l7,0rnrn* 

probably 3 or 4) 

Palatal length of premaxilla medially, in front of foramina incisiva 

(7.2.2.5, Fig. 48U) 

Upper 

Ml006 (growth stage 5 or 6) = l8,5rnrn* 

SK2835 (growth stage unknown = 10,7rnrn* 

probably 3 or 4) 

diastemic length (7.2.7.1, Fig. 48V) 

MlO06 (growth stage 5 or 6) = 58,Ornm* 

SK2835 (growth stage unknown 40,3rnrn* 

probably 3 or 4) 

Median sutural length of palate (7.2.7.2, Fig. 48W) 

An approximation of this measurement (lOOrnrn ) was obtained for 

Xenohystrix crassidens from the reconstruction of the palatal 

view of its cranium (Fig. 130 ), at growth stage 6. 

Median sutural length of maxillary (7.2.7.3, Fig. 48X) 

An approximation of this measurement ( 67rnrn ) was obtained for 

Xenohystrix crassidens from the reconstruction of the palatal 

view of its cranium (Fig. 130 ), at growth stage 6. 

4 4 1 2 3 Width of palate between dp Ip , M ,M and M (7.2.7.4 - 7.2.7.7, 

Fig. 48Y, Z, Al and Bl) 

SK 3082 (late growth stage 

4 or growth stage 5) 

2 Between M = l5,0rnrn 
3 Between M l5,7mm* 

Approximations of these palatal widths were obtained for 

Xenohystrix crassidens from the reconstruction of the palatal 

view of its cranium (Fig. ) , at grmvth stage 6: 

Palatal width between p4 = l3,ornrn* 

Palatal width between Ml = l2,5 rnrn* 

Palatal width between M2 l6,ornrn* 

Palatal width between M3 = 19,0 mm* 



156 

Length and breadth of foramina incisiva (7.2.7.10, Fig. 48) 

M1006 (growth stage 5 or 6) 

SK2835 

B. MANDIBULAR MEASUREMENTS 

length 

breadth 

length 

breadth 

15,Omm 

9,5mm (i.e. twice 

foramen wjdth 

to midline) 

7,Onnn 

6,6mm 

Greatest length of mandible (7.2.12.1, Fig. 56 B2) 

Approximations of this measurement were obtained from 

reconstructions of the mandible from the following 

mandibular fragments: 

M1007 (growth stage 5) 

STS957a (growth stage 3) 

SK3063 (growth stage 6) 

KA757 (growth stage 5) 

=135~Orom* 

= 90~5mm* 

=100,5rom* 

= 97,6rom* 

Depth of mandibular ramus below dP4/P4' Ml , and M2 (7.2.12.4 to 

7 2 12 6 F ' 56 E2 F2 and G2) •• ., ~g. ,. 

M1002 

M1007 

M1802 

M1803 

M8278 

M8277 

M828l 

(growth stage 6) 

(growth stage 5) 

(growth stage 5) 

(growth stage 6) 

(gro\vth stage 6) 

(growth stage 6) 

(growth stage 2) 

STS957a (growth stage 3) 

STS957c (growth stage 3) 

STS2095 (growth stage 6) 

SK3063 (growth stage 6) 

SK6945 (growth stage 4) 

SK14235 (growth stage 6) 

KA757 (growth stage 5) 

KA1432 (growth stage 3) 

26,9 

38,3 

32,2* 

39,2 

23,8 

22,7* 

20,4 

20,3 

20,0 

22,9* 

26,5* 

25,9 

23,8 

23,7* 

21,0* 

rom 

40,6 

rum 

39,7 nun 

rnm 

mm 

rom 

19,6 17,3* mm 

rom 

rom 

30,0 29,0 rnm 

rom 

22,7* rom 

rom 

rom 
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Alveole of dP4 or P4 to foramen mentale (7.2.12.7, Fig. 56 H2) 

MI002 (growth stage 6) 10,Omm 

MI007 (growth stage 5) 12,Omm* 

MlO08 (growth stage 6) 12,Omm* 

M1802 (growth stage 6) 12,Omm* 

M1803 (growth stage 6) 12,Omm 

M8278 (growth stage 6) 9,5mm* 

M8277 (growth stage 6) 9,2mm 

M8281 (gro\vth stage 2) 6,Onnn 

STS957a (growth stage 3) 8,7mm 

STS957c (growth stage .3) 8,3mm 

STS2095 (growth stage 6) 10,3mm* 

SK3063 (growth stage 6) 8,4mm* 

SK14235 (growth stage 6) 10,4mm 

KA757 (growth stage 5) 9,Omm 

KA1432 (growth stage 3) 9,Omm 

Length of diastema (7.2.12.9, Fig. 56 12) 

MI002 (growth stage 6) 34,Onnn 

MlO07 (growth stage 5) 30,Omm* 

MI008 (growth stage 6) 30,lmm* 

M1803 (growth stage 6) 29,Omm* 

M8277 (growth stage 6) 35,Omm 

M8281 (growth stage 2) 13,Omm* 

STS957a (growth stage 3) 19,4mm* 

STS2095 (growth stage 6) 30,3mm 

Curvature of diastema (7.2.12.10, Fig. 112) 

MI002 (growth stage 6) 26% 

MI007 (growth stage 5) 32%* 

MI008 (growth stage 6) 30%* 

M1803 (growth stage 6) 38%* 

M8277 (growth stage 6) 25% 

M8281 (growth stage 2) 31%* 

STS957a (growth stage 3) 23% 

STS2095 (gro\vth stage 6) 26% 
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Position of top of mesial symphysis 1n relation to alveolar 

plane of molars (7.2.12.13, Fig. 56 K2) 

Ml002 (growth stage 6) 3,Omm above alveolar plane of molars 

Ml007 (growth stage 5) 10,Omm above alveolar plane of molars 

Ml008 (growth stage 6) 9,Omm above alveolar plane of molars 

M1603 (growth stage 6) l2,Omm above alveolar plane of molars 

M8277 (growth stage 6) 1,5mm above alveolar plane of molars 

M828l (growth stage 2) 5,2mm above alveolar plane of molars 

STS957a (growth stage 3) Flush with alveolar plane of molars? 

STS2095 (growth stage 6) Flush with alveolar plane of molars? 

C. DENTAL MEASUREMENTS 

Width of palate in relation to width of teeth (7.2.13.5) 

This could only be estimated for Xenohystrix crassidens (1327,) 

based on the reconstruction of the palatal view of its cranium 

(Fig. 130 ) at growth stage 6, and for SK3082 (Hystrix africae­

australis,185~), growth stage 4 or 5, based on the reconstruction 

of a palate from this specimen. 

Length of maxillary cheek tooth row, measured at the occlusal 

surface (7.2.13.6) 

STS2078 (early growth stage 5) = 30,4mm 

An estimate (52,0 mm) of this parameter was obtained for Xeno­

hystrix crassidens, based on the reconstructed palatal view of 

its cranium (Fig.130). 

Length of mandibular cheek tooth row, measured at the occlusal 

surface (7.2.13.6 

MlO07 (growth 

M1802 (growth 

118277 (growth 

STS957a (growth 

SK3063 (growth 

KA757 (growth 

KA1432 (growth 

stage 

stage 

stage 

stage 

stage 

stage 

stage 

5) 

5) 

6) 

3) 

6) 

5) 

3) 

= 53,6mm* 

48,lmm 

35,Omm 

= 28,lrrnn 

= 37,3mm 

32,3mm 

30,Omm 
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Length of maxillary cheek tooth row, measured at the alveolar 

rim (7.2.13.7) 

STS2078 (early growth stage 5) 31,5mm* 

Length of mandibular cheek tooth row, measured at the alveolar 

rim (7.2.13.7) 

H1007 (growth stage 5) = 53,6mm* 

M1802 (growth stage 5) = 50,6mm 

H8277 (growth stage 6) = 36,6mm 

STS957a (growth stage 3) = 30,3mm 

SK3063 (growth stage 6) 40,Omm 

KA757 (growth stage 5) = 32,8mm 

KA1432 (growth stage 3) 32,3mm 

Curvature of upper incisors (7.2.13.10) 

All growth stages of the isolated upper 1nC1sors are uncertain. 

i) H1001 r = 20,Omm 

HlO06 

MI009 

MlO12 

M2520 

M2522 

M2526 

M2527 

H8293 

M8294 

SK2045 

SK4315 

Curvature of 

r 

r 

r 

r 

r 

r 

r 

r 

r 

r 

r 

lower 

=+-20,Omm* 

= 20,Omm 

= l7,5nnn 

l7,5mm 

= 22,5tnm* 

= 15,Omm 

l2,5nnn 

= 15,Onnn 

= lO,Omm 

20,Omm 

= l5,Omm 

incisors (7.2.13.10) 
-----------------------------

The growth stages to which the isolated lower incisors belong 

r 

are uncertain 

Ml012 

M2519 

M252l 

H2523 

M2525 

r 

r 

r 

r 

r 

= 50,Omm 

= 50,Omm* 

= 52,5nnn 

55,Omm 

= 30,Omm* 

radius of curvature 
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M8233 r 47,5rrnn* 

M8362 r 50,Omm* 

M8363 r 50,Orrnn 

STS 2095 r 52,5mm* 

SK 2875 r 52,5rrnn* 

Crown height of maxillary teeth (7.2.13.11) (in mm.) 

Specimen Growth dp4jp4 M1 M2 M3 
stage 

MlO04 6 12,6 

M10ll 6 14,4 

MlO16 3 17,8 

M1805 5 16,9 16,5* 

M1809 6 18,0 

M1812 6 24,8 

Ml820 4 21,3 

M1821 4 21,2* 

M1823 6 17,8 

M1824 6 11,3 

M2518 6 17,8 

M8284 4 15,7 

M8285 4 16,4 

M8287 6 17,6 

M8288 5 23,4** (23,4)** 

M8289 5 21,4** (21,4)** 

STS1622 4 17,8 

STS2078 4-5 22,6* 

SFN6 6 11 ,8 

SFN7 6 19,6* 

SFNll 6 9,6 

SFN12 4 19,0* 

SFN16 6 14,8* 

SK2040 3-4 19,0* 

SK2466a 5 20,0* 

SK2466b 5 19,0* 
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Crown height of mandibular teeth: (7.2.13.11)(in mm.) 

Specimen Gro\,rth dP4/P4 M1 M2 M3 
stage 

MlO07 5 

M1008 6 18,2* 

M1010 6 (14,2)** 14,2** 

M1808 5 20,3 

M1810 6 17 ,3* 

M1811 6 20,0 

Ml813 6 18,7 

M1814 6 12,6 

M1815 6 21,6 

M1817 5 15,2 

M2516 6 10,0 

M2517 5 20,0 

M8276 6 15,0 

M8286 6 11,4 

M8364 6 10,2 

SFN4 5 12,7 

SFN5 2-3 15,3** (15,3) ** (15,3)** 

SFN8 5 13,4* 

SFN9 6 14,0 

The mesiodistal and 1abiolingua1 diameters (length and breadth) of the 

upper incisors (7.2.13.17)(in mm.) 

(growth stages uncertain) 

Specimen MD LL 

M1001 7,6 7,9 

M1006 10,5 11,7* 

M1009 10,6 12,0 

M1012 10,7 12,0 

M2520 11,2 12,2 

M2522 10,7 

V/t12526 6,8 8,2 

M2527 4,8 6,2 

M8293 7,2 8,0 

M8294 3,6 4,7 
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The mesiodistal and labiolingual diameters (length and breadth) of the 

upper incisors (continued) 

Specimen 

SK2045 

SK2835 

SK4315 

SK14238 

MD 

6,1 

5,0 

6,8 

6,2 

LL 

7,8 

9,6 

The mesiodistal and labiol.ip,gual diameters (length and breadth) of the 

lower incisors (7.2.13.17)(in mm.) 

(growth stages uncertain) 

Specimen MD 

M1002 7,7 

MlO07 9,8* 

M1013 11 ,5 

M1802 8,7 

M1803 10,4 

M1806 6,7 

M2519 12,2 

M2521 10,5 

M2523 11,7 

M2525 11,6 

M8233 12,8 

M8277 6,5 

M8278 6,4 

,M8362 9,7 

M8363 10,7 

STS2095 6,9 

SK2875 7,9 

SK6945 5,0 

KA757 6,1 

KA1432 4,9* 

LL 

10,9 

9,7* 

11,5 

10,6 

11,5 

11,5* 

6,2 

11 ,0* 

6,7 

5,5* 
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The crmm occlusal area of the fossil upper 

(in sq. mm.) 

(growth stages uncertain) 

Specimen Occlusal area (MD x LL) 

MlOOl 

MlO06 122,85* 

MlO09 127,20 

MlO12 128,40 

M2520 l36,64 

M2522 

M2526 55,76 

M2527 29,76 

M8293 57,60 

M8294 16,92 

SK2045 47,58 

SK2835 

SK4315 65,28 

SK14238 

The crown occlusal area of the fossil lower 

(in sq. mm.) 

(growth stages 

Specimen 

Ml002 

Ml007 

MlOl3 

M1802 

M1803 

Ml806 

M25l9 

M252l 

M2523 

M2525 

M8233 

M8277 

M8278 

uncertain) 

Occlusal area (MD x L1) 

125,35 

84,39* 

119,60 

111,30 

l34,55 

147,20 

40,30 

1nC1sors (7.2.13.19) 

incisors (7.2.13.19) 
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The crown occlusal areas of the fossil lower ~nc~sors (continued) 

Specimen Occlusal area (MD x LL) 

M8362 

M8363 

STS2095 

SK2875 

SK 

KA757 

KA1432 

117,70 

46,23 

27,50* 

The crown shape indices of the fossil upper incisors (7.2.l3.20) (as 

a percentage) 

(growth stages uncertain) 
(lL ) 

Specimen Index (MD x 100%) 

MlOOl 103,95 

MlO06 III ,43* 

MlO09 113,21 

M1012 112,15 

M2520 108,93 

M2522 

M2526 120,59 

M2527 129,17 

M8293 111,11 

M8294 l30,56 

SK2045 127,86 

SK2835 

SK4315 141,17 

SK14238 

The crown shape indices of the fossil lower ~nc~sors (7.2.13.20 (as 

a percentage) 

(growth stages uncertain) 
(LL 

Specimen Index(MD x 

M1002 

M1007 

M1013 

H1802 

94,78 

111,49* 
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The crown shape indices of the fossil lower incisors (continued) 

Specimen 

M1803 

M1806 

M25l9 

M252l 

M2523 

M2525 

M8233 

M8277 

M8278 

M8362 

M8363 

STS2095 

SK2875 

SK6495 

KA757 

KA1432 

Index 

no ,58 

100,95 

98,29 

89,83 

95,38 

102,80 

97,10 

no,oo* 

(LL ) 
(MD x 100%) 
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The mesiodistal and buccolingual diameters (length and breadth) of the 

fossil maxillary teeth measured at the occlusal surface (7.2.12.21 and 

7.2.12.23) (in nnn.) 

SPECIMEN dp4/p4 HI M2 M3 

NUMBER GiS MD BL MD BL MD BL MD BL 

MlO04 6 12,4 11 ,8 12,4 11 ,9* 

MlO05 6 11,9 11 ,3 10,2 11 ,8 11 ,5 11,9 

MlO11 6 12,1 14,6 

MlO16 3 9,1 6,3 

M1804 6 12,5 11 ,5 11,5 9,6 

M1805 5 12,0 10,5 11,6 

M1809 6 14,0 14,2 

/M1812 6 10,0 8,2 

M1816 6 10,7 13,4 

M1818 3 (9,0)** (6,2)** 9,0** 6,2** 

M18l9 4 9,3 6,4 

M1820 4 9,0 6,7 

M1821 4 9,0 6,4 

M1822 6 8,8 8,5 

M1823 6 9,3 7,4 

M1824 6 11,7 10,7 

M1825 3 (9,1)** (5,4)** 9,1** 5,4** (9,1)** (5,4) ** 

M25l8 6 11,0 10,2 
(t M8220 6 10,5 8,6 

M8284 4 7,6 6,6 

M8285 4 8,1 6,7 

M8287 6 12,0 12,6 

M8288 6 12,8 11 ,2 

M8289 6 12,4 9,7 

STS1622 4 7,0 5,0 

STS2078 5 7,3 7,0 7,8 6,8 6.6 5,5 

SFN1 6 8,7 7,9 

SFN2 6 8,7 8,0 

SFN6 6 9,1 7,2 

SFN7 6 8,7 6,6 
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The mesiodistal and buccolingual diameters (length and breadth) of the 

fossil maxillary teeth, measured at the occlusal surface (continued) 

SPECIMEN dp4/p4 HI M2 M3 

NUMBER GiS MD BL MD BL MD BL MD BL 

SFNll 6 7,2 8,1 

SFN12 4 7,5** 5,6** (7,5)** (5,6)** 

SFN13 i ) ? 8,6 5,3 (8,6) (5,3) 

SFN16 6 8,0** 8,1** (8,0)** (8,1) ** 

t,;>FN17 5 10,6 8,6 

SK2040 4 8,1 5,9 

SK2466a 5 9,1 7,6* 

SK2466b 5 9,6 8,7 

SK3082 4 8,6 7,2 7,2* 6,4 

SK14236 6 9,1 8,1 

t ,iA19l2 5 9,6 6,1 
V 

i) SFN13 is possibly a mandibular tooth 
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The crown occlusal areas of the fossil maxillary teeth measured at the 

occlusal surface (7.2.l3.25) (in sq. rom.) 

SPECIMEN GiS dp4/p4 M1 M2 M3 

M1004 6 146,32 147,56* 

M1005 6 l34,47 120,36 l36,85 

M10ll 6 176,66 

M1016 3 57,33 

Ml804 6 143,75 110,40 

M1805 5 126,00 

Ml809 6 198,80 

M1812 6 82,00 

Ml816 6 143,38 

M1818 3 (55,80)** 55,80** 

M1819 4 59,52 

M1820 4 60,30 

M1821 4 1 1 1 57,60 

M1822 6 74,80 

M1823 6 68,82 

M1824 6 125,19 

M1825 3 (49,14)** 49,14** (49,14)** 

M2518 6 112,20 

M8220 6 90,30 

M8284 4 50,16 

M8285 4 54,27 

M8287 6 151,20 

M8288 6 143,36 

M8289 6 120,28 

STS1622 4 35,00 

STS2078 5 51,10 53,04 36,30 

SFN1 6 68,73 

SFN2 6 69,60 

SFN6 6 65,52 

SFN7 6 57,42 

SFN11 6 58,32 

SFN12 4 42,00** (42,00)** 
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The crown occlusal areas of the fossil maxillary teeth measured at the , 

occlusal surface (continued) 

SPECIMEN GIS dp4/p4 Ml M2 M3 

SFN13i ) ? (45,58)** 45,58** (45,58)** 

SFN16 6 64,80* (64,80)** 

SFN17 5 91,16 

SK2040 4 47,79 

SK2466a 5 69,16 

SK2466b 5 83,52 

SK3082 4 61,92 46,08* 

SK14236 6 73,71 

KA1912 5 58,56 

i) SFN13 may be a mandibular tooth 
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The crown shape indices of the fossil maxillary teeth measured at the 

occlusal surface (7.2.13.27) (as BL 
a percentage; MD x 100%) 

SPECU1EN GiS dp4/p4 Ml M2 M3 

M1004 6 95,16 95,97* 

M1005 6 94,96 115,69 103,48 

M1011 6 120,66 

M1016 3 69,23 

M1804 6 92,00 83,48 

M1805 5 87,50 

M1809 6 101,43 

M1812 6 8206 

M1816 6 125,23 

M1818 3 (68,89)** 68,89** 

M1819 4 68,82 

M1820 4 74,44 

M1821 4 71,11 

M1822 6 96,59 

M1823 6 79,57 

M1824 6 91,45 

M1825 3 (59,34)** 59,34** (59,34)** 

M2518 6 92,73 

M8220 6 81,90 

M8284 4 86,84 

M8285 4 82,72 

M8287 6 105,00 

M8288 6 87,50 

M8289 6 78,22 

STS1622 4 71,43 

STS2078 5 95,89 87,18 83,33 

SFN1 6 90,80 

SFN2 6 91.95 

SFN6 6 79,12 

SFN7 6 75,86 

SFN11 6 112,50 
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The crown shape indices of the fossil maxillary teeth measured at the 

occlusal surface (continued) 

SPECH1EN GiS dp4/p4 Ml M2 M3 

SFN12 4 74,67** (74,67)** 

SFN13 i ) ? (61,63)** 61,63** (61,63)** 

SFN16 6 101,25** (101,25) ** 

SFN17 5 81,13 

SK2040 4 72,84 

SK2466a 5 83,52* 

SK2466b 5 90,62 

SK3082 4 83,72 88,89* 

SK14236 6 89,01 

KAl912 5 63,54 

i) SFN13 may be a mandibular tooth 
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The mesiodistal and buccolingual diameters (length and breadth) o'f the 

fossil mandibular teeth measured at the occlusal surface (7.2.13.29 and 

7.2.13.31) ( in nun.) 

SPECHmN dp4 / P
4 M1 M2 M3 

NUMBER GiS MD BL MD BL MD BL MD BL 

M1000 3 8,7* 5,0* 

y-M1002 6 12,0 9,5 8,9* 

~/,M1003 6 13,0 10,7 

MlO07 5-6 13,0 8,9 14,0 10,8* 13,9 11 ,0* 

M1008 6 12,5 9,6 

M1010 6 (17,4) * (13,4) 17,4* 13,4 

M1802 5 12,6 9,6* 13,2 10,4 10,8 9,0 

Ml803 6 13 ,6 10,9 12,7 11 ,6 

M1806 5 9,7 8,0 9,3 8,2 8,0 6,6 

M1807 5 9,7 7,9 9,3 8,0 

M1808 5 13,4 8,8 

M1810 6 13,4 10,3 

",/Ml811 6 11 ,4 8,0 

M1813 6 13,8 10,6 

Ml814 6 13,7 12,0 

-.,;M'1815 6 11 ,4 8,4 

M18l7 5 9,8 8,4 

~1125l6 6 12,0 10,9 

M25l7 5 12,0 9,0 

M8276 6 14,4 12,4 

M8277 6 8,9 6,1 9,3 7,8 8,7 7,4 7,8 6,0 

/M8278 6 12,0* 9,9 

M8281 2 10,7* 7,0* 10,8* 7,0* 

1M8282 3 11,4* 6,0* 9,5* 5,2* 

M8286 6 13,5 12,0 

M8291 3 (10,0)** (5,7)** 10,0** 5,7** 

M8292 4 7,7* 5,7* 

M8364 6 11 ,9 9,4 

STS957a 3 8,8 6,5 9,4 6,4 8,5* 5,0* 

STS957b,c 3 9,0 6,5* 9,5 6,5 8,5* 5,0* 
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The mesiodistal and buccolingual diameters (length and breadth) of the 

fossil mandibular teeth, measured at the occlusal surface (cont inued) 

SPECIMEN dP4/P4 M1 M2 M3 
NUMBER C/S MD BL MD BL MD BL MD BL 

SFN3 6 9,3* 8,2 

SFN4 5 8,4 7,0 

SFN5 2-3 (8,7)* (5,4)** 8,7** 5,4** 

SFN8 5 9,1 6,9 

SFN9 6 9,9 7,6 

SFN10 6 8,8 7,5 

SFN14 3 8,8* 5,0* 

~FN15 5-6 8,1* 

SlG063 6 9,4 7,0 9,7 7,9 9,7 8,3 7,3 6,6 

SK6945 4 9,2 8,0 9,9 8,1 

SK7155 6 7,5 6,9 

SK14235 6 8,8* 7,0 

V5K14237 6 10,4 8,6 

KA757 5 7,3* 5,0* 7,9 6,0 8,7 6,6 7,1 5,2 

KA1432 3 9,2* 6,1 9,9 5,6 9,5* 5,7* 
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The crown occlusal areas of the fossil mandibular teeth, measured at the 

occlusal surface (7.2.13 .33)( l.n sq. mm.) 

SPECIMEN GiS dP4/P4 M1 M2 M3 

M1000 3 43,50* 

MlO02 6 114,00 

M1003 6 139,10 

M1007 5-6 115.70 151.20* 152,90* 

MlO08 6 120,00 

M1010 6 (233,16)* 233,16* 

M1802 5 120,96* 137,28 97,20 

M1803 6 148,24 147,32 

M1806 5 77,60 76,26 52,80 

M1807 5 76,63 74,40 

M1808 5 117,92 

M1810 6 138,02 

Ml811 6 91,20 

M1813 6 146,28 

M1814 6 164,40 

M1815 6 95,76 

Ml817 5 82,32 

M2516 6 l30,80 

M2517 5 108,00 

M8276 6 178,56 

M8277 6 54,29 72,54 64,38 46,80 

M8278 6 118,80* 

M8281 2 74,90* 75,60* 

M8282 3 68,40* 49,40* 

M8286 6 162,00 

M8291 3 (57,00)** 57,00** 

M8292 4 43,89* 

M8364 6 111,86 

STS957a 3 57,20 60,16 42,50* 

STS 957b,c 3 58,50* 61,75 42,50* 

SFN3 6 76,26* 

SFN4 5 58,80 
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The crown occlusal areas of the fossil mandibular teeth measured at the 

occlusal surface (continued) 

SPECIMEN Cis. dP4/P4 MI M2 M3 

SFN5 2-3 (46,98)* 46,98* 

SFN8 5 62,79 

SFN9 6 75,24 

SFN10 6 66,00 

SFN14 3 44,00* 

SFN15 5-6 

SK3063 6 65,80 76,63 80,51 48,18 

SK6945 4 73,60 80,19 

SK7155 6 51,75 

SK14235 6 61,60* 

SK14237 6 89,44 

KA757 5 36,50* 47,40 57,42 36,92 

KA1432 3 56,12* 55,44 54,15* 
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The crown shape indices of the fossil mandibular teeth, measured at the 

(7.2.13.35) BL a percentage) occlusal surface (MD x 100, as 

SPECIMEN GiS dp/P4 M1 M2 M3 

M1000 3 57,47* 

MlO02 6 79,17 

M1003 6 82,31 

M1007 5-6 68,46 77,14* 79,14* 

MlO08 6 76,80 

M1010 6 (77,01)* 77 ,01* 

M1802 5 76,19* 78,79 83,33 

M1803 6 80,15 91,34 

M1806 5 82,47 88,17 82,50 

M1807 5 81,44 86,02 

M1808 5 65,67 

M1810 6 76,87 

M1811 6 70,18 

M1813 6 76,81 

M1814 6 87,59 

M1815 6 73,68 

M1817 5 85,71 

M2516 6 90,83 

M2517 5 75,00 

M8276 6 86,11 

M8277 6 68,54 83,87 85,06 76,92 

M8278 6 82,50* 

M8281 2 65,42* 64,81* 

M8282 3 52,63* 54,74* 

H8286 6 88,89 

M8291 3 (57,00)** 57,00** 

M8292 4 74,02* 



177 -

The crown shape indices of the fossil mandibular teeth, measured at the 

occlusal surface (continued) 

SPECH1EN GiS dP4/P4 Ml M2 M3 

M8364 6 78,99 

STS957a 3 73,86 68,08 58,82* 

STS957b,c 3 72,22* 68,42 58,82* 

SFN3 6 88,17* 

SFN4 5 83,33 

SFN5 2-3 (62,07)* 62,07* 

SFN8 5 75,82 

SFN9 6 76,77 

SFNlO 6 85,23 

SFN14 3 56,82* 

SFN15 5-6 

SK3063 6 74,47 81,44 85,57 90,41 

SK6945 4 86,96 81,82 

SK7155 6 92,00 

SK14235 6 79,54* 

SK14237 6 82,69 

KA757 5 68,49* 75,95 75,86 72,34 

KA1432 3 66,30* 56,56 60,00* 
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APPENDIX IX 

DENTAL MEASUREMENTS OF THE HYSTRIX MATERIAL RECOVERED 

FROM THE CAVE OF HEARTHS 

All measurements are given in millimetres and have been made 

at the occlusal surface. Asterisked measurements denote estimates 

due to fracture, distortion or displacement. Measurements marked 

with a double asterisk indicate uncertain tooth identifications; 

in such cases the measurement has also been included (bracketed) 

under the measurement column of the most likely alternative tooth. 

Y denotes arithmetic mean, correct to two decimal pl3.ces. The 

explanation and use of growth stages is given in the main text, 

sections 7.1.4 and 7.1.5. Precise estimates (e.g. early or late 

growth stage 5 etc.) are given in the descriptive catalogue, 

Appendix II, pp. 26-36. 
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Maximum, minimum and mean crown occlusal areas at each 

growth stage in a sample of Hystrix maxillary denti­
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I CATALoGUE 
NUMBER 

COH 712 
COH 713 
COH 714 
COH 715 
COH ii7 
COH 718 
COH 720 
COH 722 
COH 723 
COH 724 
COH 725 
COH 726 
COH 727 
COH 728 
COH 732 
COH 733 
COH 736 
COH 739 
COH 741 
COH 746 
COH 747 
COH 749 
COH 754 
COH 755 
COH 756 
COH 757 
COH 759 
COH 761 
COH 762 
COH 765 
COH 766 
COH 767 
COH 2356 
COH 2381 
COH 2382 
COH 2383 
COH 2384 
COH 2385 
COH 2386 
COH 2387 
COH 2388 
COH 2390 
COH 2397. 
COH 2399 
COH 2400 
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TABLE I 

Dimensions of the Mandibular Teeth in the Collection 
of Porcupine Material from the Cave of Hearths 

11 dP4' t'4 Ml M2 
1'1D LL \'.:D BL MD BL 1"D BL 

- - - - 7.3 6.6 - -
- - 11.3 8.3 7.3 7.2 9.3 8.5 

- - - 9.9 - - - -
- - 10.1 7.8 8.2 9.8 9.1 8.4 

- - - - - - 9.7 8.5 
- - 11.0 B.5 - - - -· 6.4 - - - - - 8.5 7.4 
- - - - B.5 7.9 - -

5.1 4.B 10.1 5.8 - - - -
4.0 - 10.5 4.5 - - - -
- - 11.0 9.1 - - - -
- - - - B.9 5.4 - -. - - - - 9.7 5.6 - -· 7.7 - 10.9 B.6 - - - -
- - - - - - 9.3 9.4 
• 5.9 - 10.5 6.5 - - - -

- - 8.3 6.7 B.O 7.0. B.5 7.6 
7.7 - - - - - - -
7.2 - - - - - - -
7.5 8.0 - - - - - -
7.0 - - - - - - -
7.1 - - - - - - -
7.1 - - - - - - -
- - 10.2 8.1 - - - -
- - 10.8 B.B - - - -
- - 10.6 B.8 - - - -
- - - - 9.7'" 5.8" (9.7)' (5. B)' 
- - - - - - 9.4 9.0 
- - - - (9.9)' (8.3)' 9'.9" 8.3*-
- - - - - - - -
- - - - (9.3) '(5.7)' (9.3)' (5.7)-
- - - - 9.4 9.0 - -

5.9 - - - - - - -• , 
- - 12.5 10.5 8.3 8.0 9.3 8.B 
- - - - 8.1 8.4 9.4 -
- - - - 10.4 8.4 10.3 8.7 , • - - 11.5 9.5 8.1 8.4 9.1 -
- - 10.9 8.8 - - 9.7 9.0 
- - 9.5 7.8 9·5 8.0 10.7 8.7 

• - - - 7.0 10.1 B.4 - -
- - 9.5 7.4 9.7 8.1 10.5 8.5 

7.0 - - - - - - -
- - - 7.5 - - - -
- - - - _. - 10.5 8.5 
- - - - (9.6)" (6.0 ) '(9.6)' (6.0)' 

M3 
~1D 

-
9.4 

-
9.4 

-
-
-
-
-
-
-
-
-

9.5 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

8.0 
9 .,. ,. 

• J 

-
-

9.6 
9.4 , 
8.5 
-

8.9 
-
-
-
-
-
-

9.6" 

BL 

-
7.8 

-
7.9 
-
-
-
-
-
-
-
-
-

7.8 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5.7 
5.7" 

-
-

8.4 
-
• 7.0 , 

8.9 
8.0 
-
-
-
-
-
-

6.0" 

Gl'CWIH 
srAGE 
4 

6 
6 
6 
6 

6 
6 
6 

3 
2 

6 

2 

2 

6 
6 

3 
6 
5? 
? 

? 

? 

? 

? 

6 
6 

6 

4? 

6 
6? 
II 
4 

6 
? 

6 

6 

3 
6 

6 

5 
4 

5 
? 

6 

5 
3 



[CATALOGUE 
NUMBER 

COH 2403 
COH 2404 
COH 2405 

Ex 
N 

i 
MINIMUM 
MAXIMIM 

MD 

-
-
-

85.6 
13 
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TABLE I 
Continued 

Dimensions of the Mandibular Teeth in the Collection 
of Porcupine Material from the Cave of Hearths 

II dP4/P4 Ml M2 
LL 101D BL ~:D BL 14D BL 

- - - 9.0 9.4 - -
- 10.8 8.3 - - - -
- 9.5 6.2 - - - -

12.8 199.5 174.4 179.9 151. 4 181. 8 136.8 
2 19 22 20 20 19 17 

6.58 6.40 10.50 7.92 8.99 7.57 9.56 8.04 

5.1 4.8 8.3 4.5 7.3 5.4 8.5 5.7 I . . 
7.7 8.0 12.5 10.5 10.4 9.8 10.5 9.4 

M3 
MD 

-
-
-

91.6 
10 

9.16 

8.0 
9.6 

BL 

-
-
-

73.2 
10 

7.32 

5.7 . 
8.9 

GRCMl'H 
STAGE 
6 
6 
4? 
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TABLE II 

Occlusal Surface Areas of the Mandibular Teeth in the 

Collection of Porcupine Material 

from the Cave of Hearths 

CATALOGUE 11 dP4/P4 Ml M2 
NUMBER MD x LL1MD x BL MD x BLIMD x BL 

COH 712 - - 48.18 -
COH 713 - 93.79 52.56 79.05 
COH 714 - - - -
COH 715 - 78.78 80.36 76.44 
COH 717 - - - 82.45 
COH 718 - 93.50 - -
COH 720 - - - 62.90 
COH 722 - - 67.15 -
COH 723 24.48 58.58 - -
COH 724 - 47.25 - -
COH 725 - 100.10 - -
COH 726 - - 48.06 -
COH 727 - - * 54.32 -
COH 728 - 93.74 - -
COH 732 - - - 87.42 
COH 733 - 68.25 - -
COH 736 - 55.61 56.00 64.00 
COH 739 - - - -
COH 741 - - - -
COH 746 60.00 - - -I 

COH 747 - - - -
COH 749 - - - -
COH 754 - - - -
COH 755 - 82.62 - -
COH 756 - 95.04 I - -
COH 757 - 93.28 - -
COH 759 - - I 56 . 26 *1* ( 56 . 26 

M~ 
) 

MD x BL 

-
73.32 

-
74.26 

-
-
-
-
-
-
-
-
-

74.10 
-
-
-
-
-
-
-
-
-
-
-
-

** -

GROWI'H 
STAGE 
4 

6 
6 

6 
6 
6 

6 

6 
3 

2 

6 
2 

2 

6 
6 

3 
6 

5? 
? 

? 

? 

? 

? 

6 

6 

6 

4? 
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TABLE II 
continued 

Occlusal Surface Areas of the Mandibular Teeth ln the 

Collection of Porcupine Material 

CATALOGUE 
NUMBER 

COB 761 
COB 762 
COB 765 
COB 766 
COB 767 
COB 2356 
COH 2381 
COB 2382 
COB 2383 
COB 2384 
COB 2385 
COB 2386 
COB 2387 
COH 2388 
COB 2390 
COB 2397 
COB 2399 
COB 2400 
COB 2403 
COB 2404 
COH 2405 

LX 

N 
-
X 

MINIMUM 
MAXIMUM 

from the Cave of Hearths 

II dP4/P4 ]vII M2 M3 
MD x LL MD x BL MD x BL MD x BL MD x BL 

- - - 84.60 -
- - (82.17 ** 82.17 * -
- - - - 45.60 

- - ( 53.01 **(53.0] * 53.01*1* 

- - 84.60 - -
- - - - -

* - 131. 25 66.40 81.84 80.64 
- - 68.04 - -
- - 87.36 * 89.61 59.50 

* - 109.25 68.04 - -
- 95.92 - 87.30 71.20 
- 74.10 76.00 93.09 -
- - 84.84 - -
- 70.30 78.57 89.25 -
- - - - -
- - - - -
- - - 89.25 -
- - ( 57 .60) *(57.60) ** 57 .6d'tt: 
- - 84.60 - -
- 89.64 - - -
- 58.90 - - -

84.48 1589.90 1354.12 ~316.84 589.23 
2 19 20 17 9 

42.24 83.67 67.70 77.46 65.47 

24.48 ! 47 . 25 I 48.06 53.01 45.60 

, 60.00 1131.25 87.36 93.09 80.64 

GROwrH 
STAGE 
6 
6? 
4 

4 

6? 
? 

6 

6 

3 

6 
6 

5 
4 

5 

? 

6 

5 

3 

6 
6 

4? 
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TABLE III 

Crown Shape Indices of the Mandibular Teeth 

in the Collection of Porcupine Material 

from the Cave of Hearths 

CATALOGUE 11 I dP4/P4 Ml M2 I fl!3 
NUMBER LL x 100 BL BL BL BL 

MD MD x 100 MD x 100 MD x 100 MD x lOG 

COH 712 - - 90.41 - -
COH 713 - 73.45 98.63 91.40 82.98 
COH 714 - - - - -
COH 715 - 77.23 119.51 92.31 84.04 
COH 717 - - - 87.63 -
COH 718 - 77.27 - - -
COH 720 - - - 87.06 -
COH 722 - - 92.94 - -
COH 723 94.12 57.43 - - -
COH 724 - 42.86 - - -
COH 725 - 82.73 - - -
COH 726 - - 60.67 - -

* COH 727 - - 57.73 - -
COH 728 - 78.90 - - 82.10 
COH 732 - - - 101.08 -
COH 733 - 61. 90 - - -
COH 736 - 80.72 87.50 89.41 -
COH 739 - - - - -
COH 741 - - - - -
COH 746 106.67 - - - -
COH 747 - - - - -
COH 749 - - - - -
COH 754 - - - - -
COH 755 - 79.41 - - -
COH 756 - 81. 48 - - -
COH 757 - 83.02 - - -
COH 759 - - 59.79* (59.79) ** -
COH 761 - - - I 95.74 -
COH 762 , - - ( 8 3 . 8 II) *i* 83. 8 4 *~ -

I 
I 

GROll/I'H 
STAGE 

4 
6 

6 

6 
6 

6 

6 

6 

3 
2 

6 
2 

2 

6 

6 

3 
6 

5? 
? 

? 

? 

? 

? 

6 
6 

6 

4? 

6 
6? 
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TABLE III 

continued 

Crown Shape Indices of the Mandibular Teeth 

in the Collection of Porcupine Material 

from the Cave of Hearths 

CA'l'ALOGUE II dP4/P4: Ml " M2 I M3 , 

NUMBER LL 
MD x 100 

BL i BL , BL ' 
MD x 100 : MD x 100 ;vrD x 100 ~~ x 100 

COH 765 
I 

i 71. 25 - - - -

GROI'JTH 
STAGE 

4 

COH 766- - - (61. 29)!**(61. 29 ** 61. 29*~ 4 

COH 767 - - 95.74 
COH 2356 - - -

* COH 2381 - 84.00 96.38 
COH 2382 - - 103.70, 

COH 2383 - - 80.77 
* COH 2384 - 82.61 lO3~701 

COH 2385 - 80.73 
COH 2386 - 82.10 84.21 
COH 2387 - - 83.17 
COH 2388 - 77.89 83.50 
COH 2390 - - -
COH 2397 - - -
COH 2399 - - -
COH 2400 - - (62.50) 
COH 2403 - - 104.44 
COH 2404 - 76.85 -
COH 2405 - 65.26 -
LX 200.79 1425.84 1710.42 
N 2 19 20 
-x 100.39 75.04 85.52 

I 
I 

57.73 I MINIMUM I 94.12 42.86 : 
, 

84 .00 I 119. 51 MAXIMUM : 106.671 

-
-

94.62 
-

84.47 
-

92.78 
81.31 

-
80.95 

-
-

80.95 
*(62.50 

-
-
-

1427.13 

17 
83.94 

59.79 
101. 08 

-
-

87.50 
-

* 82.35 
-

89.89 

-
-
-
-
-
-

**62.50 
-
-
-

703.90 

9 
78.21 

61.29 

89.89 

6? 
? 

6 

6 

3 

6 

6 

5 

4 

5 
? 

6 

5 

3 
6 

6 

4? 



CATALOGUE 
NUMBER 

COH 721 
COH 735 
COH 740 
COH 742 
COH 743 
COH 744 
COH 748 
COH 750 
COH '751 
COH 753 
COH 758 
COH 760 
COH 763 
COH 769 
COH 2357 
COH 2358 
COH 2391 
COH 2393 
COH 2394 
COH 2395 
COH 2396 
CQH 2401 
COH 2402 
COH 2407 
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TABLE IV 

Dimensions of the Maxillary Teeth in the Collection 
of Porcupine ~aterial from the Cave of Hearths 

II 
MD LL 

7.2 8.6 
7.4 8.4 
7.2 -
8.0 
7.7 
7.9 
7.9 
8.0 
7.2 
7.2 

7.6 
6.5 
6.0 
6.3 

6.7 

9.1 

7.4 

9.5 

9·0 
9.1 

9.0 
9.4 

8.7 
8.4 

8.7 
9.4 

M3 GROWI'H 
MD BL Sf AGE 

- - 50r6 
- - ? 

- - ? 

9.4 6.9 
7.9 7.5 

8.a 8.9 

? 

? 

? 

? 

? 

? 

? 

5 or 6 
6 

6 
6 

4 or 5 

5 
? 
? 

? 

? 

6 
6 

6 

? 

~C_0~H~24~0~9~+-__ -__ +-__ -__ ~~9 •. ~9-+~6 •. ~3~ ___ - __ ~ __ - __ ~ __ - __ ~_-__ ~-----~ __ -___ I 2 

;' l~:::, ':::, :::0 :::01 ':::01 :::0 1 ':":,1 ':::01 ':::01 ';::, 
MINIMUM 
MAXIMUM 

6.0 7.4 9.9 6.3 I 7.2 I 9.5 i 9.0 , 8.4 i 7.9 I 6.9 I 
8.0 9.1 9.9 6.3 7.8 I 9.5 9.4 9. 4 9.4 I 8.9 

'-....,. 
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TABLE V 

Occlusal Surface Areas of the Maxillary Teeth 

in the Collection of Porcupine Material 

from the Cave of Hearths 

I CATALOGUE I II dp4/p4 I Ml M2 IVI 3 G RowrH 
TAGE NUMBER 

COH 721 
COH 735 
COB 740 
COH 742 
COH 743 
eOH 744 
eOH 748 
COB 750 
eOH 751 
eOH 753 
eOH 758 
eOH 760 
eOH 763 
eOH 769 
eOH 2357 
eOH 2358 
eOH 2391 
eOH 2393 
eOH 2394 
eOH 2395 
eOH 2396 
eOH 2401 

leoH 2402 

eOH 2407 
I 
'eOH 2409 

LX 

N 
-x ~-

iMINIMUM 
IMAXIMUM 

I 
I 

MD x 1,L I MD x BL r1D x BL HD x BL 

61. 92 
62.16 

-
-
-
-

71. 89 
-
-

53.28 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- , 

249.25 1 

4 
62. 3 l' 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - 78.30 
- - 76.44 

- 68.40 -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - 78.30 
- - 88.36 
- - -
- - -

62.37 - -
i 

68.40 i 321. 40 I 62.37 
1 1 4 

62. 68.40 80. i 
.-

I 37 3::> 

62.37 1 68. 1+0: 76. 114i 
62.37! 68.40' 88.361 

MD x BL S 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

64.86 

59.25 
-
-
-
-
-
-

78.32 
-
- I 

202.43 

3 
6 4 7. 7 

59.25\ , 
78. 3~ 

5 or 6 
? 

? 

? 

? 

? 

? 

? 

? 

? 

5 or 6 
6 

6 

6 

4 or 5 

5 
? 

? 

? 

? 

6 
6 
6 

? 

2 
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TABLE VI 

Crown Shape Indices of the Maxillary Teeth 

in the Collection of Porcupine Material 

from the Cave of Hearths 

CATALOGUE II dP4/p4 Ml M2 M3 
NUMBER LL 

MD x 100 
BL 
~m x 100 

BL 
MD x 100 

BL l'.m x 100 ~5 x 100 

COR 721 119.44 - - - -
COR 735 113.51 - - - -
COR 740 - \ - - - -
COR 742 - - - - -
COR 743 - - - - -
COR 744 - - - - -
COR 748 115.19 - - - -
COH 750 - - - - -
COR 751 - - - - -
COR 753 102.78 - - - -
COR 758 - - - 96.67 -
COB 760 - - - 92.31 -
COR 763 - - 131. 94 - -
COR 769 - - - - -
COR 2357 - - - - 73.40 

COR 2358 - - - - 94.94 
COR 2391 - - - - -
COR 2393 - - - - -
COR 2394 - - - - -
COR 2395 - - - - -
COR 2396 - - - 96.67 -
COR 2401 - - - 100.00 -
COR 2402 - - - - 101.14 

COR 2407 - - - - -
COR 240 9. - ! 63.64 - - -

-.-
J 

13~.941 LX 450.92 63.64 385.65 269.48 

N 4 1 4 3 

GROWI'H 
STAGE 

5 or 6 
? 

? 

? 

? 

? 

? 

? 

? 

? 

5 or 6 
6 

6 
6 

4 or 5 

5 
? 

? 

? 

? 

6 
6 

6 

? 

2 

- 631 .64 1131.941 96.4li~89.821 x 112.73 ' 
I 

102.78 ! 6:5.64 I I 

92.3~3.40 IIUNIMml , 131.94 ' 
MAXIMDrJ! 119.441 63.64 ! 131.94 i 100.00 I 101.141 

I~- -
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TABLE VII 

Maximum, minimum and mean MD, BL and LL diame ter s for each growth stage 

in a sample of Hystrix mandibular teeth from the Cave of Hearths 
i) 

11 dPI/P4 M1 M2 M3 

MD LL MD BL MD BL MD BL MD BL 

Growth Max 4,0 10,5 4,5 9,7 5,6 

Stage 2 Min 4,0 10,5 4,5 8,9 5,4 

Mean 4,0 10,5 4,5 9,3 5,5 

N 1 1 1 2 2 

Growth Max 5,9 4,8 10,5 6,5 10,4 8,4 10,3 8,7 9,6 7,0 

St~ge 3 Min 5,1 4,8 10,1 5,8 10,4 8,4 10,3 8,7 8,5 6,0 

Mean 5,5 4,8 10,30 6,15 10,40 8,40 10,30 8,70 9,05 6,50 

N 2 1 2 2 1 1 1 1 2 2 

Growth Max 7,0 10,1 8,4 9,3 5,7 

Stage 4 Hin 6,2 7,3 5,8 8,0 5,7 

Mean 6,6 9,33 6,93 8,65 5,7 

N 2 3 3 2 2 

Growth }fAx 9,5 7,8 9,7 8,1 10,7 8,7 

Stage 5 Min 9,5 7,4 9,5 8,0 10,5 8,5 

Mean 9,5 7,6 9,6 8,05 10,56 8,56 

N 1 2 2 2 3 3 

Growth Max 7,7 12,5 10,5 9,9 9,8 9,9 9,0 9,6 8,9 

Stage 6 Min 6,4 8,3 6,7 7,3 7,0 8,5 7,4 8,9 7,8 

Mean 7,05 10,76 8,61 8,48 8,34 9,27 8,49 9,37 8,13 

N 2 13 15 10 10 12 10 6 6 

i) Measured at the occlusal surface 
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TABLE VIII 

Maximum, minimum and mean crmm occlusal areas at each growth stage in 

a sample of Hystrix mandibular dentitions from the Cave of Hearths i) 

II dP4/P4 M1 M2 M3 

MD x LL MD x BL MDx BL MDx BL MDx BL 

Growth Max 47,25 54,32 

Stage 2 Min 47,25 48,06 

Mean 47,25 51,19 

N 1 2 

Growth Max 24,48 68,25 87,36 89,61 59,50 

Stage 3 Min 24,48 58,58 87,36 89,61 57,60 

Mean 24,48 63,41 87,36 89,61 58,55 

N 1 2 1 1 2 

Growth Max 58,90 84,84 53,01 

Stage 4 Min 58,90 48,18 45,60 

Mean 58,90 63,09 49,30 

N 1 3 2 

Growth Max 74,10 78,57 93,09 

Stage 5 Min 70,30 76,00 89,25 

Mean 72,20 77 ,28 90,53 

N 2 2 3 

Growth Max -131,25 84,60 87,42 80,64 

Stage 6 Min 55,61 52,56 62,90 71 ,20 

Mean 93,27 69,75 78,82 74,70 

N 13 9 10 5 

i) Measured at the occlusal surface 
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TABLE IX 

Maximum, minimum and mean crown shape indices at each gro1;vth stage ~n a 

sample of Hystrix mandibu1a~ dentitions from the Cave of Hearths i ) 

II dP4/P4 ~ M2 M3 

LL 100 BL x 100 BL x 100 BL 100 BL 100 -x MD x MD x 
MD MD MD 

Growth Max 42,86 60,67 

Stage 2 Min 42,86 57,73 

Mean 42,86 59,20 

N 1 2 

Growth Max 94,12 61,90 80,77 84,47 82,35 

Stage 3 Min 94,12 57,43 80,77 84,47 62,50 

Mean 94,12 59,66 80,77 84,47 72 ,42 

N 1 2 1 1 2 

Growth Max 65,26 90,41 71,25 

Stage 4 Min 65,26 59,79 61,29 

Mean 65,26 77,79 66,27 

N 1 3 2 

Growth Max 82,10 84,21 81,31 

Stage 5 Min 79,89 83,50 80,95 

Mean 80,99 83,85 81,07 

N 2 3 3 

Growth Max 84,00 119,51 101,08 89,89 

Stage 6 Min 73,45 87,50 83,84 82,10 

Mean 79,88 100,28 91,59 85,30 

N 13 9 10 5 

i) Measured at the occlusal surface 
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TABLE X 

11aximum, minimum and mean MD, BL and LL diameters at each gr01:oJth stage ~n 

a sample of Hystrix maxillary dentitions from the Cave of Hearths 

II dp4jp4 Ml M2 M3 

MD LL MD BL MD BL MD BL MD BL 

Growth Max 9,9 6,3 

Stage 2 Min 9,9 6,3 

Mean 9,9 6,3 

N 1 1 

Growth Max 

Stage 3 Min NO INFORMATION AVAILABLE 

Mean 

N 

Growth Max 9,4 6,9 

Stage 4 Min 9,4 6,9 

Mean 9,4 6,9 

N 1 1 

Growth Max 7,2 8,6 9,0 8,7 9,4 7,5 

Stage 5 Min 7,2 8,6 9,0 8,7 7,9 6,9 

Mean 7,2 8,6 9,0 8,7 8,65 7,20 

N 1 1 1 1 2 2 

Growth Max 7,2 8,6 7,8 9,5 9,4 9,4 8,8 8,9 

Stage 6 Min 7,2 8,6 7,2 9,5 9,0 8,4 8,8 8,9 

Mean 7,2 8,6 7,5 9,5 9,12 8,8 8,8 8,9 

N 1 1 2 1 4 4 1 1 
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TABLE XI 

Maximum, minimum and mean occlusal surface areas at each growth stage in 

a sample of Hystrix maxillary dentitions from the Cave of Hearths i) 

11 dp4/p4 Ml M2 M3 

MD x LL MD x BL MDx BL MDx BL MDx BL 

Growth Max 62,37 

Stage 2 Min 62,37 

Mean 62,37 

N 1 

Growth Max 

Stage 3 Min INFORMATION NOT AVA lIABLE 

Mean 

N 

Growth Max 64,86 

Stage 4 Min 64,86 

Mean 64,86 

N 1 

Growth Max 72,30 64,86 

Stage 5 Min 72 ,30' 59,25 

Mean 72,30 62,05 

N 1 2 

Growth Max 68,40 88,36 78,32 

Stage 6 Min 68,40 72 ,30 78,32 

Mean 68,40 78,85 78,32 

N 1 4 1 

i) Measured at the occlusal surface 
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TABLE XII 

Maximum, minimum and mean crown shape indices of each growth stage ~n a 

sample o~!lystrix maxillary dentitions from the Cave of Hearths i
) 

II dp4/p4 M1 M2 M3 

LL 100 BL x 100 BL 100 BL 100 BL 100 -x MD x 'MDx HD x MD MD 

Growth Max 63,64 

Stage 2 Min 63,64 

Mean 63,64 

N 

Growth Max 

Stage 3 Min NO INFORl-fATION AVAILABLE 

Mean 

N 

Growth Max 73,40 

Stage 4 Min 73,40 

Mean 73,40 

N 1 

Growth Max 96,67 94,94 

Stage 5 Min 96,67 73,40 

. Mean 96,67 84,17 

N 1 2 

Growth Max 131,94 100,00 101,14 

Stage 6 Hin 131,94 92,31 101,14 

Mean 131,94 96,41 101,14 

N 1 4 1 

i) Measured at the occlusal surface 
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CATALOGUE OF FOSSIL HYSTRICIDAE 

The purpose of compiling this catalogue was to provide a basis 

of comparison for the South African fossil porcupine material - the 

living members of the genus Hystrix have a wide ecological tolerance, 

existing in tropical forest as well as desert savanna regions in 

Africa and Asia, and the possibility therefore existed that anyone of 

the three fossil species described from South Africa or the 

undescribed South African material might in reality be synonymous 

with one of the previously described fossil species from Europe or 

Asia. A second reason was that an overview of the fossil history 

of the family Hystricidae was necessary in order to obtain some idea 

of the evolutionary trends that have taken place - the validity, 

morphological characteristics and geological age of each fossil species 

therefore had to be considered. 

The twenty-eight described species of fossil Hystricidae, alpha­

betically arranged, have all been dealt with in this appendix. The 

following information has been provided for each: references addi­

tional to the original published description, type locality, other 

localities where found, geological age, material available, list of 

published illustrations, diagnosis, description or other taxonomic 

remarks, and measurements. An attempt has been made to provide at 

least one illustration of each species; these have been reproduced 

where possible at natural size, so that the illustrations are 

directly comparable. 

The heading 'comments' (the author's own) attached to each species 

attempts to evaluate the taxonomic status and validity of the species, .. 
as far as this is possible from published data alone. It became 

obvious that there are many cases of potential synonyms, this situa­

tion arising from the fact that many authors describing new species 

appear to be ignorant of the descriptions of earlier writers. Unfor­

tunately, it ~s unsatisfactory or impossible to settle the taxonomy 

in this fashion without recourse to the actual specimens. However, 

the potential synonyms have been pointed out. 

The following twenty-eight species have been listed: 
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8. 
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19. 
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25. 
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28. 
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Hystrix cf. africaeaustra1is Peters 1852. Figs. la, lb •••• 

Hystrix cf. angressi Frenkel 1970. Figs. 2-6 •••••••••••• 

Hystrix astasobae Bate 1951. Fig. 7 
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Hystrix kiangsenensis \oJang 1931. Fig. 11 •••••••••.••••••. 

Hystrix (Acanthion) 1agrellii Ll3nnberg 1924. Figs. 12,13,14 
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Hystrix schaubi Brunner 1954. Fig. 26 ....................... 
Hystrix siva1ensis Lydekker 1878. Figs. 27, 28 .............. 
Hystrixcf. subcristata Swinhoe 1870. Figs. 29-32 •••••••• 

Hystrix suevica Schlosser 1884. Fig. 33 ••••••••••••••••• 
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Hystrix vinogradovi Argyropu1ous 1941. 

Hystrix wiedemanni Roger 1885. Fig. 35 
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Figs. 36, 37 ..... 

Xenohystrix crassidens Greenwood 1955. Figs. 38-40 
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The figures listed after each species refer to illustrations of that 

particular named species only - if this happens to be synonymous with one 

or more other species the illustrations for the synonymous species should 

also be consulted. Detailed descriptions of the three South African 

i) Hystrix hirsutirostris Brandt 1835 and H. 1eucura Sykes 1831 are 

synonyms of H. indica Kerr 1792. 
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fossil speC1es have been given in the ma1n text and have thus not 

been repeated here. 

A geological timescale of the Miocene to Recent and a geological 

chart correlating the fossiliferous beds of different countries have 

been provided (Figs. 41 and 42, this appendix). 
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1 

HYSTRIX cf. AFRICAEAUSTRALIS Peters 1852 

1852. Peters, W.C.H. Naturwissenschaftliche Reise Nach Mossambique 

Zoologie I. ~augethiere pp. 170-173, Pl. 32, figs.6, 7 

References to Hystrix cf. africaeaustralis (or to fossil remains of 

H. africaeaustralis): 

Broom and Schepers 1946 p. 82 (as H. cristata)i) 

Greenwood 1955 pp.77-78 

Locality and horizon from which H. cf. africaeaustralis originally 

described: 

'Australopithecus prometheus' layer, Makapansgat Limeworks, Transvaal, 

South Africa (Greenwood 1955), i.e. the Grey Breccia, according to the 

terminology of Brain (1958) or Makapansgat Member 3, according to 

Partridge (1975, in preparation) 

Additional localities: 

Sterkfontein - various deposits (Broom and Schepers 1946 p.82) 

Makapansgat Limeworks, Upper Phase I or Pink Breccia of Brain (1958) 

or Makapansgat Limeworks Member 4 of Partridge (1975, in 

prep.) (Maguire, this thesis, Chapter 14, as H. africae­

australis) 

Makapansgat Limeworks Phase II breccia of Brain (1958) or Makapansgat 

Limeworks Member 5 of Partridge (1975 1n prep.) 

(Maguire, this thesis, Chapter 14, as H. africaeaustralis) 

Sterkfontein Type Locality (Maguire, this thesis, Chapter 14, as 

H. africaeaustralis) 

Sterkfontein Dumps 1, 2,8, 10 and 13 (Maguire, this thesis Chapter 

14, as H. africaeaustralis) 

Swartkrans Pink breccia (Brain 1958) or Member 1 (of Butzer 1974) 

(Maguire, this thesis Chapter 14 as H. africaeaustralis) 

Swartkrans Brown breccia (of Brain 1958) or Member 2 (of Butzer 1974) 

(Maguire, this thesis, Chapter 14, as H. africaeaustralis) 

i) Broom 1946, p.82, refers fossil porcupine specimens retrieved from 
the vicinity of Sterkfontein to the living local species which he 
erroneously states is H. cristata. The present author considers that the 
latter specimens are referable to H. africaeaustralis, as H. cristata 
is confined to suitable localities north of ~S. 
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Swartkrans 'decalcifying breccia' Hember 2? (Haguire, this thesis 

Chapter 14, as ~ricaeaustra1is) 

Kromdraai A (Maguire, this thesis, Chapter 14 as H. africaeaustra1is) 

Cave of Hearths (Cooke, H.B.S. in Mason 1962 as H. africaeaustra1is) 

Numerous Middle and Upper Pleistocene cave and 'open' archaeological 

sites in southern Africa. 

G,eo1ogica1 age: 

Makapansgat Limeworks Member 3 = +- 3,0-3,67 m.y.B.P. but not older 

than 4,0 m.y.B.P. (see Chapter 2.2 thesis text) 

Makapansgat Limeworks Nember 4 = +- 2,75-3,0 m.y.B.P. (see Chapter 2.2 

thesis text) 

Makapansgat Limeworks Member 5 +- 2,6-2,75 m.y.B.P. (see Chapter 2.2 

thesis text) 

Sterkfontein Type Locality (STS) = 1,7-3,26 m.y.B.P. (see Chapter 2.2 

thesis text) 

Sterkfontein Dump 8 < 50,000-100,000 years B.P. F10risbad Faunal Span 

(See Chapter 2.2 thesis text) 

Dumps 1, 2, 3 and 10 Age unknown 

Swartkrans Member 1 (SKa) = 1,8-2,57 m.y.B.P. (see Chapter 2.2 thesis 

text) 

Swartkrans Member 2 (SKb early) = Late Cornelia Faunal Span (see 

Chapter 2.2 thesis text) 

Swartkrans 'decalcified breccia' (SKb later?) = < 50,000-> 100,000 

years B.P. F10risbad Faunal Span (see Chapter 2.2 

thesis text) 

Kromdraai A +- 0,7-1,0 m.y.B.P. early Cornelia Faunal Span (see 

Chapter 2.2 thesis text) 

The spec1es thus first appears in Middle or Upper Pliocene times 

(between three and four million years ago, during Makapansgat grey 

breccia times) and extends through the Pleistocene to the present day. 

Material: 

Also see Appendix II, pp. 7-26 for descriptions of specimens 

Makapansgat Limeworks, grey breccia or Member 3: 

Mlooa (referred by Greenwood 1955) 

M1001? (referred by GreemlOod 1955 to H. cf. africaeaustra1is 

but may represent juvenile H. makapanensis) 
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Makapansgat Limeworks: 

grey breccia or Member 3 (continued) 

M1016 

M1806-M1807 

Ml817-Ml823 

Ml825 

M2527 

M8291-M8294 

pink breccia or Member 4: 

M8277 

M8278? 

Phase II breccia or Member 5 

M8284 

M8285 

Sterkfontein Type Site (STS) 

STS 957 a-e 

STS 1622 

STS 2061 

STS 2078 

STS 2095 

Sterkfontein Dump 1 

SFN 1-5 

Sterkfontein Dump 2 

SFN 6 

Sterkfontein Dump 3 

SFN 7 

Sterkfontein Dump 8 

SFN 8-16 

Sterkfontein Dump 10 

SFN 17 

Referred by Maguire, 

this thesis to 

H. africaeaustra1is 

Referred by Maguire, this 
thesis to H. afri~aeaustralis 
M8278 may represent H. maka­
panensis 

Referred by Maguire, this 
thesis to H.africaeaustralis 

Referred by Maguire, 

this thesis, to 

H. africaeaustra1is 



Swartkrans: 

pink breccia or Member 1: 

SK 2466a, b 

SK 2875 

SK 3082 

SK 4315 

SK 14236 

Sk 14237 

brown breccia or Member 2: 

SK 2040 

SK 2045 

SK 2835 

SK 3063 

SK 7155 

SK 14235 

SK 14238 
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Kromdraai A, fine grained breccia: 

KA 757 

KA 1432 

KA 1607 

KA 19l2? 

Illustra tions: 

referred by Maguire, 

this thesis to 

H. africaeaustralis 

referred by Maguire, 

this thesis, to 

H. africaeaustralis 

referred by Maguire, this 

thesis to H. africaeaus­

tralis. K.19l2, whose 

derivation ~s uncertain, 

may belong to H. maka­

panensis 

See Figs. la, lb, this appendix. Also any illustrations for modern 

H. africaeaustralis, e.g. Roberts 1951 

Taxonomic remarks: 

See description, main text Chapter 14 

Measurements: 

See Appendix VIII, A, Band C and Chapter 14, ma~n text 

COMMENTS: 

No significant differences could be found which would effectively sepa­

rate this material (consisting mainly of isolated teeth) from H. afri­

caeaustralis. It was therefore felt that the material could Vlith confi­

dence be referred directly to H. africaeaustrali~, without ~sing the 

tentative 'cf.'. 
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Fig. 2 

Illustrations of the ho1otype and some of the paratype 

specimens of Hystrix angressi Frenkel 1970, photographed 

from Frenkel 1970 Plate V p. 77. 

No. 1 

No. 2 

No. 3 

No. 4 

No. 5 

No. 6 

No. 7 

GA - 112; 

GA - 308; 

GB - 116; 

GB - 353; 

G 29; 

paratype. 

paratype. 

paratype. 

paratype. 

paratype. 

Occipital reglon, posterior 

view. 

Posterior reglon of skull, 

dorsal view. 

Pair of parieta1s, dorsal 

view. 

Incomplete pair of nasals, 

dorsal. 

Palatal fragment comprising 

dentate maxi11aries and pala­

tines, ventral view. 

GA - 108; ho1otype. Palatine fragment comprising 

dentate maxi11aries and pala­

tines, ventral view. 

G 21; paratype. Right half-mandible, facial 

view. 

Scale: All figures natural size. 
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Fig. 3 

Illustrations of some of the paratype specimens of 

Hystrix. angressi Frenkel 1970, photographed from Frenkel 

1970 Plate VI p. 78. 

No. 1 G· - 21; right mandible, lingual view. 

No. 2 GB - 184· left humerus, anterior view. , 
No. 3 G 20; left ulna, anterior view. 

No. 4 GB - 193; left femur, posterior view. 

No. 5 GB - 196; right tibia, lateral exterior view. 

No. 6 GB - 212; right fibula, lateral interior view. 

Scale: All figures natural Slze. 



J. 
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Fig. 4 

Illustrations of the cranium and occipital region of 

Hystrix angressi Frenkel 1970 compared with those of 

H. ga1eata and H. indica, photographed from Frenkel 

1970 Plate I p. '54. 

No. 1 

No. 2 

No. 3 

No. 4 

No. 5 

No.6 

No. 7 

Dorsal view of the reconstruction of the poste­

rior region of the skull of Hystrix angressi, 

using paratypes GA - 308 and GB - 353. 

Dorsal view of the same region of the skull of 

H. galeata (recent, Ethiopia). 

GB - 116; paratype. Parietal region of skull of 

H. angressi. 

Dorsal view of the posterior region of the skull 

of H. indica (recent Israel). 

GA - 112; paratype. Posterior view of occipital 

region of H. angressi. 

Posterior view of the occipital region of 

H. galeata. 

Posterior view of the occipital region of 

H. indica. 

Scale: All figures x 0.75. 
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Fig. 5 

Ventral Vlews of the maxillaries and palatines and facial 

and lingual views of the mandible of Hystrix angressi 

Frenkel 1970 compared with those of H. galeata and 

H. indica, photographed from Frenkel 1970 Plate II, p. 59. 

No. 1 

No. 2 

No. 3 

No. 4 
No. 5 

No. 6 

No. 7 
No. B 

No. 9 
No. 10 

Ventral view of the palate of H. indica (recent, 

Israel). 

Ventral view of the palate of H. angressi 

(G - 29; paratype). 

Ventral view of the palate of H. galeata (recent, 

Ethiopia). 

Facial Vlew of right mandible of H. indica. 

Facial view of left mandible of H. angressi 

(GA - 100; paratype). 

Facial view of light mandible of H. galeata. 

Lingual view of right mandible of H. galeata. 

Lingual view of right mandible of H. angressi 

(G - 21; paratype). 

Lingual view of right mandible of H. indica. 

Facial view of left mandible of Thecurus 

crassispinis x 0.5. 

Scale: Except for No. 10, all figures x 0.75. 
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Vol. 19, 1970 FOSSD.. PORCUPINE PROM THE GEULA CAVE .59 

PLATE II 

Fig. 5 
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Fig. 6 

Photograph showing the various stages of wear in the 

upper and lower dentitions of Hystrix angressi Frenkel 

1970 compared with those of H. indica, and the astraga­

lus and metatarsal III of H. angressi compared with those 

of H. indica, taken from Frenkel 1970 Plate III p. 65. 

Nos. 1, 3, 5 

Nos. 2, 4, 6 

Nos. 7 - 12 

Nos. 13 - 20 

No. 21 

No. 22 

No. 23 

No. 24 

Hystrix indica, right upper cheek teeth 

x 1.5. 

H. angressi, the corresponding right 

upper cheek teeth (M3 missing) x 1.5. 

H. angressi, mandibular dentition. Nos. 

7 - 9 right mandible, 10 left mandible, 

11 and 12 right mandible, x 1.5. 

H. indica, right mandible dentition x 1. 5. 

Dorsal view of right astragalus of 

H. angressi (G - 19; paratype) x 1. 

Dorsal view of right astragalus of 

H. indica x 1. 

Dorsal view of right metatarsal III of 

H. indica x 0.75. 

Dorsal view of right metatarsal III of 

H. angressi (G - 12; paratype) x 0.75. 

M.F.L. - Median facial loop 

P.F.L. - Posterior facial loop 

A.L.L. - Anterior lingual loop 

M.L.L. - Medial lingual loop 

P.L.L. - Posterior lingual loop 
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3 

HYSTRIX ASTASOBAE Bate 1951 

1951. Bate, D.M.A. Foss. Mamm. Afr. (B. M.N.H.), 2: 3-5~ Figs. la, 1b 

Additional references: 

Greenwood 1955 p.79 

Landry 1957 p.62 

Su1imski 1960 p.330 

Mohr 1965 p.65 

Type locality and horizon: 

Abu Hugar, about twenty-five miles upstream from Singa on the Blue 

Nile, at the base of the river bank (Bate 1951, p.4). 

Other localities: 

None recorded to date 

Geological age: 

Pleistocene, associated with a human industry (Bate 1951 p.2), ~.e. 

Middle or Upper Pleistocene. Late Pleistocene (Su1imski 1960, p.330). 

The specimen is therefore younger than 700,000 B.P., the date. for the 

interface between the Lower and Middle Pleistocene (Van Couvering 1971). 

Material: 

The ho1otype is a poorly preserved cranial fragment with two maxillary 

teeth. 

Illustrations: 

See Bate 1951. 

Bate (Figs. la, 1b, p.4) shows a lateral and ventral view of the 

cranium, see Fig. 7. 

Diagnosis, taxonomic remarks: 

The diagnosis has been given as follows: 

A Hysttix about the size of H. cristata with similar inflation 
of roof of skull. Rostrum short, shorter than in Recent species, 
and stout, anterior portion not narrowly constricted as in Recent 
species. Upper anterior border of premaxilla prominent, not 
deeply excavated as in Recent species ..•.• Upper posterior 
process of premaxilla narrow .••.. Posterior processes of 
palatines and pterygoids stout, stouter than in Recent species 
(Bate 1951, pp. 3, 4). 
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A number of other features, in common with either R. cristata or 

R. africaeaustralis are listed. 

Measurements: 

Maxillary dentition (in mm) (measured from Bate 1951 Fig. 1) 

MD BL 

10,0 

7,0 

6,5 

6,75 

The upper tooth row length at the alveoli measured from the above­

mentioned figure is 35.5mm. 

COMMENTS: 

The present author ~s of the opinion that comparison with a large 

sample of adult R. cristata skulls (the recent porcupine occurring in 

this area) will reveal that all the supposedly diagnostic features of 

R. astasobae will fall within the range of variation for the former 

species. Many mammalian species from a variety of genera dating from 

the Pleistocene are known to be somewhat larger but otherwise indis­

tinguishable from their recent counterparts (see also comments to No.2, 

H. angressi and No.5, R. crassidens). 

Sulimski (1960, p.330) states that the taxonomic position of this 

species (R. astasobae) is quite uncertain, while Corbet and Jones 

(1964, p.300) are of the opinion that it is .synonymous with H. cristata. 

The present author agrees with the latter opinion. 



_ 2.25-

Holotype skull of Hystrix astasobae sp. n.: (a) lateral view; (b) palatal view, natural size. 

Fig. 7 

Illustration of holotype skull of Hystrix astasobae Bate 

1951, photographed from Bate 1951 p. 5, Fig. 1. Natural 

size. 
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"HYSTRIX BESSARABICA Rjabinin 1929 

1929. Rjabinin, A.M. Trudy. Geol. Muz. Nauk SSR., 5: 75-115 

(127-l34fr.), Pl. 10, figs. 1, la 

Additional references: 

Sulimski 1960, pp.327, 329, 330, 332; 1964, pp.233, 234. 

Type locality and horizon: 

Taraklia beds of Bessarabia, Moldavian SSR. (Sulimski 1960 p.327; 

1964, p.234) 

Other localities: 

The species has not been recorded from any other locality to date 

Geological age: 

Pliocene (Sulimski 1960, p.237; 1964, p.233) 

Material: 

The material described by Rjabinin 1929 is apparently the only material 

available and includes a specimen showing the upper dentition. 

Illustrations: 

See Rjabinin 1929. 

Rjabinin illustrates the upper dentition (1929 Pl. 10; vide Sulimski 

1960), but this illustration has not been seen. 

Diagnosis, taxonomic remarks: 

The original diagnosis of this species could not be acquired. However, 

a rumber of remarks concerning its characteristics have been made by 

Sulimski (1960): 

Hystrix bessarabica is smaller than lB. I lamandini and H. suevica. 
H. bessarabica differs from H. primigenia in its smaller 
dimensions. However, the upper dentitions of specimens of 
H. primigenia from \.;reze and Pikermi show great similarities with 
the dentition of H. bessarabica and there are also similarities 
in th~ general morphology of the skulls of the two species. 
The P of H. primigenia from Pikermi and that of H. bessarabica 
from Taraklia are identical. pp.237, 329, 330 

Measurements: 

None available 

COMMENTS: 

It appears from the literature that H. primigenia (Wagner 1848) (No.18) 

and H. bessarabica are indistinguishable except on size (which can be 
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considered a poor diagnostic criterion), H. bessarabica being the 

smaller. The geological age ascribed to H. bessarabica is an appro­

ximation, but it is obvious from Sulimski's comments (1964) concerning 

a 'primigenia-bessarabica'evolutionary line that he considers 

H. bessarabica to be younger than H. primigenia or at least over­

lapping with only the final stages of the time-range of the latter 

species. Unfortunately, no further reference to the Taraklia Beds of 

Bessarabia and their geological age could be found in the available 

literature. More precise information on the latter aspect could 

possibly resolve this problem and give a clue to the evolutionary 

position of H. bessarabica. The 'typical' form of H. primigenia 

is Pontian, i.e. Lower Pliocene, while the H. primigenia population 

from Roussillon has a Villafranchian age; Sulimski (1964) considers 

the latter remains amongst the relics of the Lower Pliocene fauna, 

and there seems to be some dispute as to whether the 'typical' Pontian 

H. primigenia remains from Pikermi (and elsewhere, see No. 18) and the 

Roussillon 'H. primigenia' are conspecific. 

The possibility exists that the recovery of further H. bessarabica 

material (known to date only from a single locality) will show that it 

is conspecific with the H. primigenia relics from Weze and Roussillon 

(Upper Pliocene or Lower Pleistocene). 

H. bessarabica therefore probably represents a somewhat less 

brachydont temporal and morphological transitional form between the 

robust, brachydont 'typical' H. primigenia of the Lower Pliocene and 

the smaller hypsodont modern European form, H. cristata. 

Note: Since writing the above, a translation of a comprehensive work 

on Russian palaeontology (Orlov 1962) has come to my attention, in 

which the Taraklia (Tarakliya) beds are referred to as being of Meotian 

(i.e. Upper Miocene) age. If this is the case, F. bessarabica, together 

with H. suevica Schlosser 1884 (No. 23) from the Upper Miocene of Europe, 

would be the oldest European Hystrix fossil material, since the typical 

form of H. primigenia is Pontian (Lower Pliocene) in age. As such, 

H. bessarabica cannot represent a transitional form between H. primigenia 

and the modern H. cristata. From Sulimski's remarks concerning 

H. bessarabica (see Diagnosis, taxonomic remarks) t,,,o alternatives appear 

possible: either the contemporaneous H. bessarabica and H. suevica are 

synonymous (the former is said to be 'smaller' than H. suevica which has 
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a mandibular tooth row of 28,5mm in length but \vould be considerably 

smaller than the 'typical' H. primigenia with a tooth row of up to 

47,Omm in length), or H. bessarabica and the 'typical' H. primigenia 

are synonymous, despite the slight difference in their geological age. 

Unfortunately, published measurements of H. bessarabica were unavai­

lable and the measurements obtained for H. suevica are questionable. 

The date for the Taraklia beds appears to be uncertain. In view 

of these difficulties the taxonomic position of H. bessarabica cannot 

be settled without recourse to the relevant fossil material, and must 

be considered as uncertain. 

Note: Bakr (1959 p.8) places H. bessarabica In the synonymy of -......- .... 
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HYSTRIX CRASSIDENS Lydekker 1886 

1886. Lydekker, R. Mem. geol. Surv. India (Palaeont. Indica), Ser. 10, 

i (1): 37-38, Pl. 8, figs. 16-21 

Additional references:· 

Matthew 1929, p.560 

Mohr 1965, p.65 

Type locality and horizon: 

Beds C and Cd of the 'Cathedral', Karnul Caves, Madras, Southern India 

(Lydekker 1886, p.37) 

Other localities: 

Also from beds Cc. Ce and Cf, 'Cathedral', Karnul Caves (Lydekker 1886) 

Geological age: 

Pleistocene = Later Marbada Bedsi(Lydekker 1886, p.26), i.e. younger 

than 1,8m.y.B.P., see Chap. 2, main text.Orlov (1962 p.40) equates these 
beds with the Riss and Saale glaciations of Europe. 

Material: 

The material described by Lydekker is apparently all that is available, 

and includes two dentigerous left mandibles (one complete), a right p4, 

a pair of upper incisors and a pair of lower incisors. 

Illustrations: 

See Lydekker 1886. 

Lydekker illustrates all the material mentioned above (Pl. 8, figs.16, 

17, l7a, 18, l8a, 19-21; see Fig. 8). 

Diagnosis, taxonomic remarks: 

Lydekker (1886) defines this species as follows: 

This form is considerably larger than H. hirsutirostris from 
which it is also distinguished by the circumstance that the 
upper incisors are much wider than the lowers (p.37). 

Furthermore, Lydekker (op. cit.) states that the latter characteristic 

serves to distinguish H. crassidens not only from H. hirsutirostris 

(now synonymous with H. indica) but from all other existing species, 

and makes the following statements concerning the form: 

In respect of size H. siva1ensis agrees with H. crassidens, 
but the former has 1m·]-crowned and rooted molars. It is 
probable that H. crassidens is the connecting link between 

i) Orlov (1962 p.40) refers to these as the Narbada beds 
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the Siwalik and existing Indian porcupine. Beyond their 
superior size, it does not appear that the cheek-teeth of 
R. crassidens can be distinguished from those of the recent 
specles. (pp. 37, 38) 

Measurements: 

Maxillary dentition (in rom) 

HD BL 

8,0 11,0 (calculated from Lydekker 1886 p.37) 

Mandibular dentition (in rom) 

MD BL 

6,4 7,1 (calculated from Lydekker 1886 p. 37) 

12,5 (calculated from Lydekker 1886 p.37) 

9,0 6,0 (measured from Lydekker 1886 Pl.lO, fig.l7) 

10,0 7,0 (measured from Lydekker 1886 Pl.lO, fig. 17) 

11,0 9,0 (measured from Lydekker 1886 Pl.lO, fig.16) 

9,0 6,5 (measured from Lydekker 1886 Pl.lO, fig.l7) 

9,5 7,0 (measured from Lydekker 1886 Pl.10, fig.16) 

Length of mandibular tooth row = 35,5rom-40,Omm (measured from 

Lydekker 1886 P1.l0, figs.16, 17). 

Note: Measurements from figures must be taken only as rough 

approximations. 

COM}~NTS: 

Lydekker himself stated (1886) that beyond the superior Slze of the 

cheek teeth of R. crassidens, the species cannot be distinguished 

from those of the recent species (R. indica). The measurements of 

some teeth 1n fact fall within the range for those of R. indica. 

It thus seems that like R. angressi (no. 2) and R. astasobae (no. 3), 

R. crassidens represents yet another large Pleistocene form of a 

modern species. 

Note that Rystrix crassidens Lydekker 1886 1S not the same as 

~nohystrix crassidens Greenwood 1955. 
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Fig. 8 

Illustrations of Hystrix crassidens Lydekker 1886 and 

Atherura karnuliensis Lydekker lS86 photographed from 

Lydekker 1886 Plate S. 

No. 16 Hystrix crassidens. Left mandibular frag­

ment from Bed C, Cathedral. No. F. 219. 

Nos. 17, 17a H. crassidens. Left mandibular fragment 

and cheek teeth from Bed Cd, Cathedral. 

No. F. 219a. 

Nos. 18, 18a H. crassidens. Right p4 from Bed Cd, 

Cathedral. No. F. 220. 

No. 19 

No. 20 

No. 21 

H. crassidens. Anterior aspect of upper 

incisors from Bed Cd, Cathedral. 

No. F. 220b. 

H. crassidens. Outer (distal) aspect of 

left upper incisor from Bed Cd, Cathedral. 

No. F. 220a. 

H. crassidens. Anterior aspect of part of 

lower incisor from Bed Cd, Cathedral. No. 

F. 221a. 

Nos. 22, 22a Atherura karnuliensis. Right upper incisor 

from Bed Cd, Cathedral. No. F. 221b. 

Nos. 23, 23a A. karnuliensis. Right lower incisor, from 

Bed Cd, Cathedral. 

Scale: All figures natural size. 
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6 

HYSTRIX ETRUSCA Bosco 1898 

1898. Bosco, C. Pala~ontog. Italica, ~: 141(1) - 153(13), 

Tav. 1, figs.1-9, Tav. 2, figs.1-6 

Additional references: 

Major 1878 p.75 (as H. sp.) (vide Bosco 1898 p.142(2), footnote) 

Landry 1957 p.6l, 62 

Sulimski 1960 p. 326, 329 

Kortenboudt van der Sluys 1962 p.36 (as H. cf. etrusca) 

Mohr 1965 p.63 

Type locality and horizon: 

Upper stratum, Val d'Arno, Central Italy (Bosco 1898 p.14l(1) ) 

Other localities: 

Valley of the Magra, Italy (Bosco 1898 p.14l) 

The Lignites of Ghivizzano in the Valley of Serchio (Bosco 1898 p.141) 

Tegelen Clay Pits, Netherlands (Kortenboudt van der Sluys 1962 p.36) 

Geological age: 

Pliocene superiore di Toscana (Bosco 1898 p.14l(1)); 

Villafranchian, Late Pliocene (Landry p.6l; Mohr 1965 p.63); Early 

Pleistocene, Villafranchian (Sulimski 1960 p.326; Kortenboudt van 

der Sluys 1962 p.36). Therefore +- 1,8m.y.B.P. (see Chap. 2, main text). 

Material: 

The type speC1men is an almost complete cranium. Apart from the 

specimen recorded from the Tegelen clay pits, the material described 

by Bosco (1898) is apparently all that is available. This material 

includes a well-preserved cranium (see Fig. 9, no.l; Fig. 10, nos. 

1, 3 in this appendix); a second cranium (see Fig. 9, nos. 2, 3; 

Fig. 10, no.2 in this appendix); a fragmentary left half-mandible 

with perfectly preserved cheek teeth (see Fig. 9, nos.4, 5 in this 

appendix); an isolated lower left premolar (see Fig. la, nos.4, 5, 6 

in this appendix); a small fragment of the right half-mandible (see 

Fig. 9, nos.8, 9 in this appendix); the anterior portion of a left 

upper incisor (see Fig. 9, no.7 in this appendix) and finally, a 

fragmentary right upper incisor (see Fig. 9, no.6 in this appendix). 
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Illustrations: 

See Bosco 1898 

Bosco illustrates all the material discussed above (Tav. 10(1) . 

and 11(2), see Figs. 9, 10 in this appendix). 

Diagnosis, taxonomic remarks: 

Bosco does not give a diagnosis or definition as such, but provides 

a very adequate description, and compares his species with all living 

and fossil species considered valid at that time. He makes the 

following statements concerning the form: 

H. etrusca does not differ very much in size from 
H. refossa (= H. major Gervais) but the morphology of 
the tooth crowns differs considerably; these differences 
may, however, be due to a differing degree of wear 
(p.15l (11) ). H. etrusca is larger than H. sivalensis. 

(p.152 (12) ). 

Bosco also states that the discovery of further remains may lead 

to the conclusion that H. etrusca and the porcupine from Roussillon 

(identified by Deperet 1890 as H. primigenia) are conspecific, since 

the deposits from which the two forms have been derived are of the 

same age and have similar faunas. Bosco, however, does not agree with 

Deperet that the Roussillon species and the typical H. primigenia 

from the Pikermi are the same and would prefer the Pikermi and 

Roussillon forms to be kept separate. However, he also states that 

H. etrusca and the typical H. primigenia have identical dimensions. 

Amongst the living species, Bosco is of the opinion that his species 

is closest to H. cristata or H. hirsutirostris (= H. indica) (p.142 

(12,153(13) ). 

Landry (1957) states that: 

COMHENTS: 

It has hypsodont teeth and greatly inflated nasals and 
1S not very different from the living Italian porcupine 
H. cristata. (p. 62) 

Schlosser (1884) equates H. major Gervais 1859 with H. refossa Gervais 

1852, while Deperet (1890) equates H. refossa with H. primigenia, more 

particularly with the H. primigenia which he described from Roussillon. 

Bosco considers that his H. etrusca may be conspecific with the 

Roussillon 'primigenia' porcupine but that the latter form and the 

'typical' Lower Pliocene form of the species from Pikermi and else­

where should be kept separate. With regard to this separation, 
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Sulimski (1964 p.234) considers that the Roussillon remains (proba.bly 

Upper Pliocene or 'Villafranchian') should be regarded as relicts of the 

Lower Pliocene fauna, and that the'relict'H. primigenia probably 

differed from the 'typical' form in several respects. 

From the above it follows that H. refossa Gervais 1852, H. major 

Gervais 1859, H. etrusca and the 'H. primigenia' from Roussillon may 

be synonJ~ous - all four species dating from the 'Villafranchian' 

(Upper Pliocene-Lower Pleistocene). Synonymy would not be out of 

place since it is highly improbable that four such similar species 

would occur synchronously in a restricted area. Without having access 

to the material in question, it is impossible to say whether such 

synonymy is justifiable; at best, comparisons of collected published 

data, measurements and illustrations of the four species can be made 

(see nos. 14, 18 and 19). 

All four species have been described as being larger than the 

living porcupine (H. cristata, in this instance), while H. major has 

been described as being 1/3 larger than the largest living porcupine 

(H. cristata). In addition, H. refossa, H. etrusca and H. primigenia 

have been described as having short croy,TIlS (brachydond) and having 

mandibular molars with well-developed divergent roots. There seems to 

be some doubt as to the validity of H. major and H. refossa as species 

within the genus Hystrix, but examination of the figures illustrating 

the mandibular dentitions of H. etrusca (Fig. 9) and H. primigenia 

(Figs. 23 and 24) certainly indicate that in crown enamel pattern and 

brachydonty they are remarkably similar. Fig. 23 is of the 'relic 

H. primigenia' from Weze. Furthermore, the size ranges of the denti­

tions of H. etrusca and H. primigenia (both forms) overlap, and both 

have been quoted as most closely resembling H. cristata amongst living 

forms. 

The present author 1S of the opinion that further collection and 

examination of material of the four fossil European speC1es mentioned 

above will lead to the conclusion that H. major, H. refossa (if the 

latter two belong to Hystrix at all) H. etrusca, Late Pliocene and 

Villafranchian forms of H. primigenia and possibly even H. bessarabica 

(no. 4) from Moldavia, are synonymous. 

i) Landry (1957) describes H. etrusca as 'hypsodont'; the use of the 
terms hypsodont and brachydont appears to be relative 

Note: Bakr (1959 p. 23) places ~~~ in the synonymy of Hy.s.trix 

refossa Gervais 1852. 
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Fig. 9 

Illustrations of Hystrix etrusca Bosco 1898 taken from 

Bosco 1898 Tav. 10(1). 

No. 1 

No. 2 

No. 3 
No. 4 

No. 5 
No. 6 

No. 7 

No. 8 

Dorsal view of cranium A from the upper stratum, 

Val d'Arno. 

Dorsal view of cranium B from the same locality. 

Ventral view of cranium B. 

Occlusal view of a left mandibular fragment from 

the upper stratum, Val d'Arno. 

Facial view of the same fragment. 

Isolated right upper incisor from Olivola in the 

Val di Magra, distal Couter) view. 

Isolated left upper incisor from the upper stratum, 

Val d'Arno, mesial view. 

Right mandibular fragment from the lignites of 

Ghivizzano in the Valle di Serchio, occlusal view. 

No.9 The same fragment, facial view. 

Scale: All figures natural size. 
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Fig. 10 

Illustrations of Hystrix etrusca Bosco 1898 taken from 

Bosco 1898 Tav. 11(2). 

No. 

No. 

No. 

No. 

No. 

No. 

1 

2 

3 
4 
5 

6 

Cranium A from the upper stratum, Val d'Arno, 

ventral view. 

Cranium B from the same locality, lateral view. 

Cranium A, lateral Vlew. 

Isolated lower left premolar, lingual view. 

The same, occlusal view. 

The same, distal view. 

Scale: All figures natural size. 
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HYSTRIX GREEN~~ODI Bakr C1rca 1960 

Probably only 1n manuscript form. In Museum of Comparative Zoology, 

Harvard? 

Some time after Greenwood (1958) had published her new name for 

Hystrix major Greenwood 1955 (H. makapanensis)i.e. about 1960, a large 

sample of fossil Hystrix material, much larger than the one from which 

Greenwood (1955) had originally identified Xenohystrix crassidens, 

Hystrix makapanensis and H. cf. africaeaustralis, was lent to an Ameri­

can research student from Asia, a Mx. Abu Bakr, then studying under 

Dr. Bryan Patterson of the Museum of Comparative Zoology, Harvard Uni­

versity. This sample, which represented all the fossil Hystrix material 

that was available from Makapansgat Limeworks at that time, included 

numerous specimens not seen by Greenwood. 

From this larger sample, Bakr suggested that a fourth species, which 

he suggested should be called H. greenwoodi, was present, and named M1806 

as the type. This suggestion was returned with the specimens, written on 

a small sheet of notepaper which included a list of specimens to be refer­

red to the new species. 

All attempts to discover whether a description of H. greenwoodi has 

been published have failed. Letters to Dr. Patterson and to all the major 

Palaeontological, Geological and Zoological research institutions in Asia, 

(Pakistan, Bangladesh and India) have been unsuccessful. The species, as 

far as could be ascertained, has not been mentioned in print by any other 

author to date. 

The present author compared the 'type' (a small mandibular fragment 

at growth stage 5) with a mandible of the modern H. africaeaustralis at 

the same stage of growth and could find no reliable characteristics by 

which it could be differentiated from the latter t and for this reason it 

is proposed that H. greenwoodi be declared nomen nudum. 
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HYSTRIX cf. HIRSUTIROSTRIS Brandt 1835 

1835. Brandt, J.F. Mem. de l'acad. de St. Petersb. Ser. 6, 

Scienc. mathem., phys. et natur. 3 (2): 

375, PI. 8 

Note: H. hirsutirostris Brandt 1835 is synonymous with H. indica 

Kerr 1792 (Ellerman and Morrison-Scott 1951 p.5l8) H. leucura 

Sykes 1831 (No. 13) is also a synonym of the latter species 

(the living Indian porcupine, see Appendix IV, p.48) and thus 

the references to cf. hirsutirostris and cf. leucura should 

be considered together. 

Additional references: 

Vereschagin 1959 p.127 (as H. cf. leucura), 117 (as H. cf. Hirsuti­

rostris), 474 (as H. leucura) 

Sulimski 1960 p.327 

Mottl 1967 pp.305-3l2 

Localities and horizons from which H. cf. hirsutirostris or fossil forms 
of H. hirsutirostris described: 

Various Pliocene localities in Russian Caucasia (Vereschagin 1959), 

Lower and Middle Palaeolithic sites in Russian Caucasia; Sakazhia cave 

(op. cit.); Early Pleistocene localities in Bavaria (Sulimski 1960); 

various Middle-Upper Pleistocene localities in Central Europe (Mottl 

1967) • 

~ological age: 

From the foregoing, apparently from Pliocene - Recent. 

Material: 

No accurate records available, but apparently plentiful. 

Illustrations: 

See Figs. 4, 5 and 6, in this appendix for illustrations of H. indica, 

with which H. cf. hirsutirostris material is synonymous. Also 

Mottl (1967 p. 307, Fig. 2). 

Taxonomic remarks: 

Su1imski (1960) states that some of the material referred to H. cf. 

hirsutirostris is smaller than H. siva1ensis and H. cristatus but its 

root structure is similar to that of II. sivalensis (i.e. low-crowned 

and rooted; see No. 21A) 
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Measurements: 

As for H. indica and H. leucura (no. 13), one of its synonyms. No 

specific measurements for H. cf. hirsutirostris available. 

COMMENTS: 

It is probable that most of the fossil material described as 

H. cf. hirsutirostris is actually referrable to H. indica. 
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HYSTRIX KARNt~IENSIS (Lydekker 1886) 

1886. Lydekker, R. Mem. geol. Surv. India (Palaeont. Indica) Sere 10, 

~ (1) p.38, Pl. 8, figs.22, 22a, 23, 23a 

Note: This species was originally described as Atherura karnu1iensis 

Lydekker 1886 but Matthew (1929 P.559, 560) refers to it as 

Hystrix karnuliensis. 

Additional references: 

Matthew 1929, pp.559, 560 (as H. karnuliensis) 

Mohr 1965 p.66 (as Atherurus karnuliensis) 

Type locality and horizon: 

Bed cd, 'Cathedral', Karnu1 Caves, near Madras, southern India 

(Lydekker 1886, p.23; legend to Pl. 8) 

Other localities: 

None recorded to date 

Geological age: 

Pleistocene, Later Marbada beds (Lydekker 1886, p.26), i.e. probably 

Middle to Upper Pleistocene, and hence less than 700,000 yrs.B.P. 

(see Chap. 2, main text). See age for No.5, H. crassidens. 

Material: 

Lydekker (1886, p.38) mentions only a few isolated upper and lower 

incisors (illustrated in Fig. 8, this appendix) whilst Matthew (1929, 

p.559) mentions a mandibular fragment, M3448, containing a moderately­

worn dP4 with spreading roots. 

Illustrations: 

See Lydekker 1886 

Lydekker illustrates an isolated upper right incisor (Pl.8, figs.22, 

22a; see Fig.8) and an isolated lower right incisor (Pl.S, figs. 23, 

23a; see Fig.8). 

Diagnosis, taxonomic remarks: 

Lydekker (1886) states that the incisors of Atherurus karnuliensis 

are much smaller than those of any existing species of Hystrix and that 
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•••.• their resemblance to the incisors of Atherura is indeed 
so close as to leave little, if any, doubt as to their gener~c 
identity. (p.38) 

Measurements: 

Mandibular and Maxillary dentition (in mm) (measured from Lydekker 1886 
Pl.8, fig. 23) 

MD BL 

11 4,0 

II 3,5 

COMMENTS: 

It seems as if Matthew's (1929) re-naming of the species is totally 

unjustified. Examination of Lydekker's illustration of the ~nc~sors 

of the species (see Fig.8) suggests that Lydekker was right in the 

first instance, since for their length, the incisors are far narrower 

than those of any Hystrix known, the length precluding the possibi­

lity that the teeth are those of very young individuals. There seems 

little reason, therefore, to continue considering this species as a 

fossil form of Hystrix. 
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HYSTRIX KIANGSENENSIS Wang 1931 

1931. \-lang, K.M. Contr. Nat. Res. lnst. Geo1. (Acad, Sinica) 1: 

47-49, Taf. 2, figs.3-l3 

Note: synonymous with Hystrix cf. subcristata, according to Colbert -
and Hooijer (1953 p.4l, Table 8) and Young (1934, p.lll). All 

references to H. kiangsenensis therefore apply equally well to 

H. cf. subcristata. 

Additional references: 

Young 1934 p.lll (as ~. cf. subcristata) 

Colbert and Hooijer 1953 p.4l (as H. cf. subcristata) 

Type locality and horizon: 

Drachen-Haul-Ht1hle, Kiangsen, Chekiang, China 

Other localities: 

None. Otherwise see No.22, H. cf. subcristata 

Geological age: 

Upper Pliocene to Lower Pleistocene, or corresponding in age to 

Samenian of China (fissure faunas of the Yangtse-region) (Wang 1931, 

pp.42, 43). If the species is indeed synonymous with~. cf. ~istata 

from numerous localities in North and Central China, then a more likely 

age would be Late Lower to Early Middle Pleistocene, and therefore 

approximately 700,000 yrs.B.P. in age (see Chap. 2, main text). 

Material: 

The material described by Wang (1931) is apparently all that is 

available of this species. This includes: the anterior portion of a 

fragmentary right half-mandible bearing P4 and a broken Ml ; an isolated 

upper right incisor; an isolated lower right incisor; an isolated right 

p4 (?); an isolated left M3; an isolated left P4 ; an isolated left Ml 

and an isolated dP4' 

Illustrations: 

See Wang 1931, also those for H. cf. subcristata (Figs. 29,30,32, this 

appendix) 
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Wang (Taf.2, figs.3-l3, see Fig. 11) illustrates all the material 

mentioned above. 

Diagnosis, taxonomic remarks: 

Wang (1931) does not provide a specific diagnosis or definition of his 

species, but provides a broad description, and makes the following 

statements concerning it: 

Incisors have red-brown labial surface. Upper incisor is not 
much broader than lower. Mental foramen lies below the anterior 
edge of P4 • P4 is somewhat bowed anteriorly and has well-marked 
outer fold, inner folds indicated by an indistinct furrow. The 
enamel folds extend to the base of the crown. The occlusa14sur­
face does not show a large number of enamel islands. The P is 
sharply imvard-curving and only has one fold on the outer side. 
On the inner side are one long and two shorter folds. Its 
occlusal surface shows more enamel islands than that of P4 • The 
morphology of the Ml resembles that of P4 but has more enamel 
islands on the anterior part of the occlusal surface. M2 has one 
outer fold and three inner

3
folds which continue as enamel loops 

on the occlusal surface. M is small, sharply inward-curving 
with a circular cross-section. All the teeth are hypsodont and 
have small roots, one larger posterior root and two small 
anterior rootlets. (p.48) 

H. kiangsensis is distinguished from H. (A£anthion) lagrelli 
(no. 11) by its larger dimensions and by the build of the cheek­
teeth. From H. crassidens (no. 5) the species differs in not 
having its upper incisors markedly broader than the lowers. 
H. sivalensis (no. 21) has larger dimensions and has more 
enamel islands on the occlusal surface of its teeth, it is also 
more brachydont and its cheek teeth each have three long roots. 
H. primigenia (no. 18) from Pikermi has larger dimensions than 
H. kiangsenensis and a more strongly developed masseteric crest. 
H. refossa (no. 19) has more enamel islands, lower crowns and 
more strongly developed cheek tooth roots. H. kiangsenensis is 
closest in morphology and size to H. subcristata (no. 22) and 
is genetically related to it. (op. cit. pp.48, 49; numbers in 
brackets are those of the present author). 

Measurements: 

Maxillary dentition (in mm)(after Wang, 1931, p.48) 

MD BL 

II 5.7 1.2 
p4 8.4 7.5 
M3 7.3 8.1 

Mandibular dentition 6n rom) (after Wang 1931, p.48) 

MD BL 

5.7 6.7 



247 
MD BL 

7.4 6.7 

dP4 7.7 5.3 

P4 7.5 6.8 

9.6 8.2 

M1 7.0 

7.4 6.0 

M2 8.2 6.8 

8.0 7.6 

Length of lower cheek-tooth row measured at alveolus = 29.4mm. 

COMMENTS: 

Most of the Biagnostic characters'discussed by Wang in his description 

of H. kiangsenensis are common to many speC1es of Hystrix and in fact to 

other genera; in view of this not one of the characters mentioned really 

serves to differentiate the species from any other species of Hystrix. 

One of the characters discussed, where the upper premolar is described 

as sharply inward-curving and as having one outer and three inner enamel 

folds, is precisely the reverse of the situation that exists in Hystrix 

(upper molars curve outwards, have one internal and three outer enamel 

folds), and the present author is thus of the opinion that Wang has 

erroneously identified and orientated the teeth he describes. 

Young (1934, p.111) and Colbert and Hooijer (1935, p.41~ Table 8) 

consider H. kiangsenensis to be conspecific with H. subcristata. 

H. (Acanthion) subcristata is the modern Chinese porcupine. See also 

comments for H. cf. subcristata (no. 22). 



248 -

Fig. 11 

Illustrations of Hystrix kiangsenensis Wang 1931 

photographed from Wang 1931 Taf. 2 p. 63. 

No. 3 Mesial view of upper right incisor. 

No. 4 The same, labial view. 

No. 5 Lower right incisor, mesial view. 

No. 6 The same, labial vie~. 

No. 7 Facial view of fragmentary right half-mandible. 

No. 8 

No. 9 
No. 10 

The same, occlusal view. 

I 1 d · 4 11' so ate rlght p , occ usa Vlew. 

Isolated left M3 , occlusal view. 

No. 11 Isolated left P4' occlusal view. 

No. lla The same, buccal view. 

No. 12 Isolated left Ml , occlusal Vlew. 

No. 12a Not listed In original legend. 

No. 13 Isolated left dP4' occlusal view. 

Scale: All figures natDral Slze. 
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HYSTRIX (ACANTHION) LAGRELII Ll:lnnberg 1924 

1924. Ll:lnnberg, E. Palaeont. Sinica, Ser. C, 1 (3) pp 1-4 

PI 1 figs. 1-4 

Additional references: 

Young 1930, p.15 

Wang 1931, p.48 

Teilhard de Chardin 1936, p.20 (vide Teilhard and Pei, p.59) 

Teilhard de Chardin and Pei, 1941 pp.58-6l, Figs. 48a, 48b, p.60 

Greenwood 1955, pp.82, 83; Tables 6, 7. 

Sulimski 1960, p.327; Table 1. 

Mohr 1965, p.66 

Type locality and horizon: 

10 Ii (Chinese measurement of length) north of Mien-chih-hsien, 

65km (40 miles) west of Honan-Fu, Honan, central China; from an 

unidentified red clay 

Other localities: 

Locality 9, Choukoutien, China (Teilhard de Chardin 1936, p.20) 

Locality 13, Choukoutien, China (Teilhard de Chardin and Pei 1941, 

p.58) 

Geological age: 

No age was g~ven with the original description but since the spec~es has 

also been recovered from Localities 9 and 13 of Choukoutien, it probably 

dates from the late Lower Pleistocene (the approximate age of Choukoutien) 

approximately 700,000 to 1,000,000 yrs.B.P. 

Sulimski (1960, p.327) gives the age as Pontian (i.e. Lower Pliocene) 

but this seems far too early, since it is generally accepted that Chou­

koutien is Pleistocene. 

Young (1930, p.15) is of the opinion that H. (A.) lagrelii is geolo­

gically older than~. cf. subcristata (age given as Pleistocene), but this 

cannot be so since both occur together at Localities 9 and 13 Choukoutien 

(Teilhard de Chardin and Pei 1941, p.59). 

Material: 

The type specimen is a well-preserved almost complete cran~um, with a 

full set of teeth from Mien-Chih-Hsien, Honan, China (Ll:lnnberg 1924 p.l). 
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Teilhard de Chardin (1936, p.20) has ascribed two lower Jato7S from 

Locality 9, Choukoutien, to this species. 

Teilhard de Chardin and Pei (1941, p.58) list a slightly crushed 

and compressed complete juvenile cranium with a full set of teeth and 

three mandibles with slightly worn teeth from Locality 13, Choukoutien. 

Illustrations: 

See LBnnberg 1924, Teilhard de Chardin and Pei, 1941 

LBnnberg (Pl.l, figs.1-4) illustrates the type cranium compared with 

that of H. (A.) javanica (see Fig.12, this appendix), and Teilhard de 

Chardin and Pei (1941, Figs.48 a,b) illustrate the complete cranium and 

maxillary dentition and a right mandible and mandibular dentitions -

see Figs.13, 14 in this appendix. 

Diagnosis, taxonomic remarks: 

The following diagnostic remarks concerning this species have been made: 

A small Hystrix, its skull of the Acanthion type,strongly 
reminiscent of H. (Acanthion) javanica. Frontal region 
shortened, snout decidedly more slender than in H. (A) javanica. 
Nasals more than 1/3rd upper skull length but relatively s£ort, 
not extending beyond the transverse plane between P and M ; 
little expanded. Frontals long. Hypsodont dentition with 
molars that are more cylindrical in cross-section and smaller 
than those of H. (A) javanica. Holar series shorter than in 
H. (A) javanica. Roots vestigial. Pterygoid fossa extends 
forwards as far as the middle of M2 (fossa terminates between 
M2 and M3 in type). (LBnnberg 1924, pp.1-4; Teilhard de Chardin 
and Pei 1941, pp.58, 59). 

Measurements: 

Maxillary dentition (in rom) 

'M]) BL 

II 5.0 (Olnnberg 1924, p.2) 

5.0 (LBnnberg 1924, p.2) 

4.1 (Teilhard de Chardin & Pei 1941, p.60) 

5.0 (Teilhard de Chardin & Pei 1941, p.60) 
p4 6.00 5.5 (LBnnberg 1924, p.2; Greenwood 1955, p.82) 

5.1 4.5 (Teilhard de Chardin & Pei 1941, p.60; Su1imski 

1960, Table 1) 

6.0 5.5 (Teilhard de Chardin & Pei 1941, p.60; Sulimski 

1960, Table 1) 
Ml 5.3 5.4 (LHnnberg 1924, p.2; Greenwood 1955, p.82) 

5.1 4.5 (Teilhard de Chardin & Pei 1941, p.60; Sulimski 

1960, Table 1) 
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MD BL 

5.3 5.4 (Tei1hard de Chardin & Pei 1941, p.60; Su1imski 

1960, Table 1) 
M2 5.3 5.2 (Lt3nnberg 1924, p.2; Greenwood 1955, p.82) 

5.1 4.1 (Teilhard de Chardin & Pei, 1941 p.60; Su1imski 

1960, Table 1) 

5.3 5.2 (Tei1hard de Chardin & Pei 1941, p.60; Su1imski 

1960, Table 1) 
M3 4.8 4.3 (Lt3nnberg 1924, p.2; Greenwood 1955, p.82) 

4.1 3.5 (Tei1hard de Chardin & Pei 1941, p.60; Sulimski 

1960, Table 1) 

4.8 4.3 (Teilhard de Chardin & Pei 1941, p.60; Su1imski 

1960, Table 1) 

Length of maxillary tooth row = 22.Ornm (Lt3nnberg 1924, p.2; Tei1hard 

de Chard in & Pei 1941, p.60; Su1imski 1960, Table 1); 20.5mm (Tei1hard 

de Chardin & Pei 1941, p.60; Su1imski 1960, Table 1) • 

Mandibular dentition (in nun) 

MD BL 

P4 5.0 5.2 (Tei1hard de Chardin & Pei 1941, p.60) 

5.0 5.0 (Sulimski 1960, Table 1) 

6.0 5.2 (Su1imski 1960, Table 1) 

M1 5.5 4.5 (Tei1hard de Chardin & Pei 1941, p.61) 

5.0 4.5 (Teilhard de Chardin & Pei 1941, p.61) 

5.0 4.0 (Sulimski 1960, Table 1) 

6.0 4.5 (Su1imski 1960, Table 1) 

M2 5.7 5.0 (Teilhard de Chard in & Pei 1941, p.61) 

5.5 5.0 (Teilhard de Chardin & Pei 1941, p.61) 

5.0 5.0 (Sulimski 1960, Table 1) 

5.7 5.0 (Su1imski 1960, Table 1) 

M3 5.0 4.5 (Tei1hard de Chardin & Pei 1941, p.61; Su1imski 

1960, Table 1) 

4.2 4.0 (Teilhard de Chardin & Pei 1941, p.61; Su1imski 

1960, Table 1) 

Length of mandibular cheek-tooth row = 22.Omm (Te~lhard de Chardin and 

Pei 1941, p. 61; Su1imski 1960, Table 1) 
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CO}l1ffiNT S : 

H. (Acanthion) lagrelii appears to be considerably smaller than the 

fossil porcupine ~. cf. subcristata, with which it is contemporaneous. 

H.{Acanthion) lagrelii, probably a small forest-loving form, may 

therefore be a valid species which lived synchronously with the larger, 

savanna-adapted H. cf. subcristata. 
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Fig. 12 

Photograph illustrating the type specimen of Hystrix 

(Acanthion) lagrelii Lonnberg 1924 taken from I,~nnberg 

1924 Plate 1. 

No. la Dorsal view of the skull of H. (A) lagrelii 

from Mien-Chih-Hsien. 

No. 1b 

No. 2 

No. 3 

No. 4a 

No. 4b 

Scale: 

Dorsal view of the skull of the recent 

H. (A) javanica from Java. 

Right lateral view of the skull of H. (A) lagrelii.­

Left lateral view of same. 

Palatal view of the skull of~. (A) lagrelii. 

Palatal view of the same skull figured in Ib, 

H. (A) javanica. 

Approximately natural size. 
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2 
Ia 

Ib 

3 

Fig. 1 2 
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Fig. 48a.-H:ystrix laxrt:lii Lonnberg.-- Sku\l, natural size; 

:1nd rij;l,ht upper cheek-teeth, enl:lr~ed twice. 

Fig. 13 

Photograph illustrating the cranium and dentition of 

Hystrix(Acanthion)lagrelii Lonnberg 1924 from Locality 13 

of Choukoutien, taken from Teilhard de Chardin and Pei 

1941 Fig. 48a p. 59. 

Lateral, dorsal and ventral Vlews of cranium natural Slze, 

right maxillary cheek-teeth enlarged twice. 



A 

B 

Fig. 14 

Photograph illustrating the mandible and mandibular 

dentition of Hystrix (Acanthion) lagrelii Lonnberg 1924 

from Locality 13 of Choukoutien, taken from Teilhard de 

Chardin and Pei 1941 Fig. 4~b p. 60. 

A. Occlusal view of lower left Ml to M3 x 2. 

B. Occlusal view of lower right P4 to M
3

. 

Lateral and lingual view of right half mandible, shown 

natural size. 



- 2"58' 
12 

IITSTRIX (?) LAJ~DINI Fi1ho1 1876 

1876. Fi1ho1, H. Ann. Sc. Geol., 7(7): 49 

Additional references: 

Lydekker 1884, pp. 108(4), 110(6) 

Schlosser 1884 pp. 47(29), 48(30), Taf. 7(3), figs.32, 34, 35, 36, 

38-41 

Roger 1885, p.110 

Bosco 1898, p.150(10), 151(11) 

Zittel 1925, p.112 

Korvenkontio 1934, p.? (vide Landry 1957, p.61) 

Landry 1957, pp.60, 61 

Sulimski 1960, p.327 

Mohr 1965, p.63 

Type locality and horizon: 

Phosphorites du Quercy (Filhol 1876) 

Other localities: 

Phosphorit von Bose negre bei Lamandine (Tarn et Garonne); 

Phosphoriten von Escamps bei Lalbenque (Schlosser 1884, legend to Taf. 3) 

Geological age: 

Originally quoted as Upper Eocene (pilhol 1876, p.49) and therefore the 

earliest recorded occurrence of a porcupine. Landry (1957),Sulimski 

(1960) and Hohr (1965) quote the age as Early Oligocene. 

Material: 

The type specimen is a mandibular fragment without teeth (Filhol 1876, 

p.49). Schlosser (1884) added to this another toothless mandibular frag­

ment and an upper incisor (apparently from Bose negre near Lamandine) 

and a metacarpal II, metatarsal II and metatarsal IV from 'Phosphoriten 

von Escaw~s bei Lalbenque' (see legend to Taf. 3; Fig. 15 this appendix). 

The mandibular fragment figured may in fact be t~e type. 

Illustrations: 

See Schlosser. 1884, (Fig.lS, this appendix), Korvenkontio 1934. 

Schlosser (1884) illustrates the type specimen (?) (Taf. 7(3), figs.32, 

32a), the incisor from Lal benque (figs. 34, 35, 41) and the metatar salU, 

metacarpal II and metatarsal IV (figs.36, 38, 39, 40) from the same 

locality (see Fig. 15). 
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Diagnosis, taxonomic remarks: 

No description of the fossil was provided with the publication originally 

naming the species. Schlosser (1884, p.47) gives a good description of 

this species. Even at this time he began to doubt that the remains 

belonged to Hystrix at all, and implied that they shmved affinities \vith 

Sciurioides. Bosco (1898, p.150(10» states that the generic determina­

tion is very doubtful. Korvenkontio (1934) examined the incisor enamel 

of!!.. (?) lamandini and shov7ed clearly that it did not resemble that 

of any hystricomorph but was of the type found in Arctomys. Landry 

(1957, p.6l) considers that this is COnVl.TIC1ng enough evidence to 

exclude this fossil from the genus. Sulimski (1960, p.327) also 

considers the generic determination to be doubtful. Mohr (1965) states 

that: 

Fossils formerly described as H. (7) lamandini Filhol are nmv 
widely considered as not belonging to this genus at all but as 
representatives of a marmot-like animal whilst some consider 
that they should be included in the genus Arctomys. (p.63) 

The mandible illustrated by Schlosser certainly does not have a 

Hystrix-1ike appearance. 

Measurements: (after Schlosser 1884, p.47(29), measured at alveolus) 

MD BL 

P4 5.5 

MI 6.0 

M2 6.0 

M3 7.0 

Length of mandibular tooth row 26.5mm. 

COMMENTS: 

After examination of Schlosser's figure (Fig. 15 in this appendix) the 

present author would tend to agree with Korvenkontio, Landry and Mohr 

that this species does not belong in the genus Hystrix. 
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Fig. 15 

Illustrations of Hystrix lamandini Filho1 1876 and 

H. suevica Schlosser 1884, from Schlosser 1884 Taf. 7 (3). 

Fig. 27 Hystrix suevica Schlosser 1884. Isolated molar 

from Hader near Dinkelscherben. 3/2 nat. size. 

(This specimen later transferred to H. wiede­

manni) . 

Fig. 32 Hystrix lamandini Filhol 1876. Lateral view of 

mandible (Type ?). Eocene of Bosc negre near 

Lamandine. Nat. size. 

Fig. 32a The same, viewed from above. 

Fig. 34 H. lamandini Filhol (?). Incisor, distal sur­

face shown. Bosc negre near Lamandine. Nat. 

size. 

Fig. 35 
Fig. 36 

} ig. 36a 
Fig. 38 

Fig. 39 

The same, viewed from above. 

H. lamandini Filhol (?). Metatarsal II. Escamps 

near Lalbenque. Nat. size. 

Proximal surface of same. 

Proximal surface of metatarsal IV shown in Fig. 

40. Nat. Slze. 

H. lamandini Filhol (?). Metacarpal II from 

behind; proximal facet shown below. Nat. size. 

Fig. 40 H. lamandini Filhol (?). Metatarsal IV from be­

hind. Nat. size. 

Fig. 41 Isolated incisor, the same as shown ln Figs. 34 

and 35, mesial view. 

The originals of Figs. 36, 38 - 40 corne from Escamps near 
Lalbenque. 
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13 

HYSTRIX cf. LEUCURA Sykes 1831 

1831. Sykes, W.H. Froc. zool. Soc. Land., 1831 p.103 

Note: 0) Hystrix 1eucura Sykes 1831 is a synonym of H. indica 

Kerr 1792 (Ellerman and Morrison-Scott 1951 p.518) 

and hence all fossils knmm as H. cf. 1euc:ura should 

rightfully be referred to as H. cf~ indica. 

(ii) Part of H. sivalensis Lydekker 1884 (the young cramum, 

1'.110 Fig. 5) is synonymous with .!!.. cf. 1euc:~ U1atthew 

1929 p.559) as is the isolated molar referred to 

H. siva1ensis by Colbert (1935 p.72 Fig. 32) (Black 1972 

p.248)) a fact of which many modern authors seem unaware. 

References to H. cf. 1eucura: 

Lydekker 1884 p.ll0(6), Fig. 5 (as Hystrix sp., probably !l. siva1ensis); 

l885a p.13 (probably as ~ siva1ensis, at least in part); 1885b 

pp. 248, 2lf9 Fig. 33 (as H. sivalensis, at least in part). 

Pilgrim 1910 p.200 (as Hystrix sp.) 

Matthew 1929 pp.559, 560 Fig. 55 

Colbert 1935 p.72 Fig. 32 (as ~si~a1ensis)~ p.73 

Greenwood 1955 pp.82, 83 Tables 7, 8 (specimen AM 19909, listed as 

H. siva1ensis has been transferred to H. cf. leucura by Black --.---- -
1972) 

Landry 1957 p.63 

Su1imski 1960 p.66 

Black 1972 pp.246, 247, Fig. 3 p.248 

Type locality an~ horizon: 

The specimen initially described by Lydekker (1834 p.llO(6)) as Hystrix sp. 

probably li!~valensi~ and which later became the 'type' of ~. cf. leucu~ 

(B.M. 15923) \vas apparently coIl ected by Durand and Baker, but no exa<:t 

locality has been given (Lydekker p.110(6)). Matthew (1929 p.559) 

Su1imski (1960 p.327) and Black (1972 p.24n between them state that the 

specimen comes from the Pinjor Beds, Upper Siwaliks. 

Other localities: 

An isolat:ed molar (A.H.N.H. 19909) described by Colbert (1935 p.72 :Fig.32) 

as R. siva1ensis and referred by Black (1972 p.247) to H. d. l:~cu!~a 



263 

comes from the Middle Siwaliks, 2! miles north of Rasnot, Salt Range, 

Jhelum District, Punjab, this also being the type locality of 

R. sivalensis Lydekker 1878. Black states that the Colbert specimen 

is from the Upper and not the Middle Siwaliks. Greenwood (1955 pp.82 

(footnote), 83) implies that A.H.N.R. 19909 comes from Mogok, Burma. 

Q,eological age: 

Villafranchian, Late Pliocene (Landry 1957 p.63; Middle Siwaliks = 
Pliocene, Upper Siwaliks = Pleistocene (Sulimski 1960 pp.326, 327), An 

approximate absolute age would therefore be 1,8 to 2,0 m.y.B.P. 

Material: 

B.M. 15923, an immature cran~um with separated jaws, and A.M.N.R. 

19909, an isolated left Ml , 

Illustrations: 

See Lydekker 1884, l885b, Matthew 1929, Colbert 1935, Black 1972. 

Lydekker (1884 Fig. 5; see Fig. 16 in this appendix) illustrates the 

lateral aspect of the young cranium B.M. 15923; his l885b illustration 

is probably the same specimen. Matthew (Fig. 55; see Fig. 17 in this 

appendix) provides a sketch of the upper and lower dentition of the same 

specimen. Colbert (Fig. 32; see Fig. 18 in this appendix) illustrates 

A.H.N.R. 19909, the lower left ~ from Rasnoto Black (Fig. 3; see 

Fig. 19 in this appendix) illustrates lateral and ventral views of the 

'type' cranium and occlusal and labial views of the maxillary and mandi­

bular tooth rows. 

Description, taxonomic remarks: 

No adequate description of the fossil form R. cf. l~~ra has been 

published, but several statements concerning its characteristics have 

been made, 

Lydekker (1884 pp.llO(6), 111(7)) in the original description of 

the skull B.M. 15923 states that the dimensions of the left MI are 

similar to those of the corresponding tooth of ~ivaIensj.:..~, and that 

the external enamel fold extends as near do~"'Il to the roots as in the 

latter species; he considers the cranium to be similar l.n general con­

tour to those of H. hirsutirostris (= H. indica) and R. cristata. 

Matthew, however (1929 p.559) rejects Lydekker's claim that the 

specimen is the same size as H',,2.ival~nsis, stating that it is much 

smaller and more hypsodont and prefers to refer it to H . .l~~~(a) 
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(= H. inJica),or to an ancestral form of this species, or to some other 

hypsodont species of this size. the specimen is much smaller than the 

H. crassidens from the Karnul Caves. 

The present author has noted, however {no. 5, H. crassidens)that the 

latter species has been synonymized with H. cf. leucura. by several authors. 

Sulimski (1960 p.329) mentions that the specimen (referred by Hatthew 

to H. cf. leucurus(a) is much more hypsodont than H. sivalen~is, and that 

it is probably ancestral to H. leucura. He states that it is smaller than 

H. crassidens, H. refossa and H. primigenia. 

Black (1972 p.247) refers the molar identified by Colbert (1935) as 

H. sivalensis to H. cf. leucura on account of its hypsodonty. 

Measurements: 

Mandibular measurements (in rum) 

MD BL 

Ml 7.3 7.3 (Matthew 1929 p.559) 

9.0 7.5 (Colbert 1935 p,72, as H. sivalensis) 

9.0 7.5 (Greenwood 1955 p.83, as H. sivalensis) 

COl'1MENTS: 

The present author considers that Hystrix cf. ~~ucura will eventually 

prove to be conspecific with Hystrix indica_ Kerr 1792. The measurements 

for the isolated fossil tooth (HI) originally referred to H. cf. leucura 

by Matthew (1929) fall well within the range of measurement for the 

corresponding tooth in H. indica (MD = 6.7 - 7.7, N = 11; BL = 6.2 - 7.3, 

N = 11 Frenkel 1970 Table V). The measurements for the molar fu~ 19909 

referred by Colbert (1935) to H. sivalensis and transferred by Black 

(1972) to .!!.. cf. leucura, however, fall slightly beyond the limit obtained 

for H. indica. The taxonomic status of the latter specimen should there­

fore be considered as somewhat uncertain. It is probable that like 

H. angressi (no. 2) and H. crassidens (no. 5), the specimens referred to 

H. cf. leucura represent a large Plio-Pleistocene fOrTIi of !~ indica. 
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Fig. 16 

Illustration showing lateral aspect of the juvenile cra­

nium of Hystrix cf. leucura (B.M. 15932), initially re­

ferred by Lydekker (H58}~) to Hystrix sp., probably 

H. sivolensjs. From Lydekker 1884 p. 110 Fig. 5; natural 

size. 

Fig. 17 

Sketch showing the upper and lower dentition of the 

immat~re cranium of ~ystrix cf. leucura (B.M. 15932). 
From Matthew 1929 p. 559 Fig. 55; natural sj.ze. 

Fig. 18 

Sketch showing the occlusal surface and buccal aspect of 

isolated lo~e~ left Ml (A.M.N.H. 19909) of Hystrix cr. 
leucura, initially i denti fied (Co 1bert 1935) as H. _ s i va-

18nsis. Pro~ Colbert 1935 p. 72 Fig. 32; natural size. 



Fig. 5. H ystr;x sp. L eft. latera l aspect of the craninlll of "yollng- individlla l f!"Olil th e :-; i",,,li l; 
]]jlls, with the nn >als rc"toro,l. llriti , h ;lfllsonnl (:\ 0 . 15. 91:l). : . 

Fig. 16 

i~ 8M 15923 
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Fig. 55.-Hystrix cf. leucurus. 

Fig. 17 
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"-------' 
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Fig. 18 
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Fig. 19 

Photograph showing the cranium and dentition of Hystrix cf. leucura 

(H.M. 15923). From Black 1972 p.248, Fig. 3. (Labels for sketches 

from Black 1972). 

A + B Ventral Clnd lateral views of the juvenile cranwm B.M. 15923; no 
scale given but probably natural size. 

C Occlusal vie.w of left Ml - M3 of same specimen; scale not given. 
The present author is of the opinion that Black has misinterpreted 
and mis-identified these teeth; the illustration is actually of the 
dp4, MI and umlOrn :12 . 4 Sin3e BH 15923 is juvenile, the anterior­
most tooth would be dp; ~1 has not yet erupted. 

D Occlusal view .)r lef t unHorn M3; scale not given. The present author 
feels that this identification should read right M2, since the main 
enamel fold is not orientated correctly for the tooth to be a left, 
and since in B.N. 15923 M3 has not yet erupted. 

1 1 · . h 1 3 . 1 . Th . E Occ usa Vle,. of rIg t M - M same specImen, sea e not gIven. IS 
appears to be another erroneous identification or misprint, the 
cro"rn enamel pattern is too divergent from that of C (which would be 
the opposite tooth row of the same animal) and the main enamel fold 
is not correctly orientated for Black's identification to be correct. 
The identification should read 'right dP4 - M2 '. 

F Lateral view of HI - M2' occlusal vie~1 M3; scale not given. Again 
the present author considers that the identification is incorrect 
and should read left dp4 - M?; the anterior-most tooth is dP4 and 
not ~~, M3 has not yet erupted. 

G Lateral view of left dp4 and Ml , showing do~rnwards extent of external 
enamel fold or groove; scale not given, incorrectly labelled in Black. 

H Occlusal view of either left M3 or right M3 , and probably the latter, 
neither scale nor label given in Black. 
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TEXT-FIG. 3. Hystrix cf. H. leucurus, B.M. 15923. a. Ventral and b, lateral views of skull. c. d, and e. 
Occlusal views LM1-M3

, LM3
, RMl_M3

, f. Lateral view LM1-Mz,occlusal view M 3• g. Occlusal view, M 3• 

Fig. 19 
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14 

HYSTRIX MAJOR Gervais 1859 

1859. Gervais, 0. C. r. Acad. Sci. Pa~is, 49 pp.51l, 512 

Note~ (i) Not the same as Hystrix major Greenwood 1955 from }fakapans-

gat Limevorks, Transvaal, South Africa. 

(ii) !.lystrix major Gervais 1859 has been synonymized with 

~f~_ Gervais 1852 (Schlosser 1884 p.46 (28)). 

~major may in turn be synonymous with !!..:.J?rimig€:nia 

(Wagner 1848) (op. cit, p.45 (27)). 

(iii) Dep~ret (1890, vide Bosco 1898 p.152) considers n. refossa 

to be synonymous with H. primigenia, hence H. !najor., 

H. refoss8. and H. primigenia may all be synonymous. 

Additional references: 

Gervais 1867 - 1869 pp.76, 77 Fig. 3 (vide Schlosser 1884 p.46, Bosco 

1898 p .151) 

Bosco 1898 pp.151, 152 

Landry 1951 p.62 

Mohr 1965 p.64 

In addition, all the references to H. refossa and H. primigenia with 

which H. major may be synonymous. 

Type locality and horizon: 

The breccias of Ratoneau Island near Marseille (Gervais 1859 p.511) 

Other localities: 

None 

Geological age: 

None provided with original description. Bosco (1898 p.15l) suggests 

that it is Quaternary, or perhaps even earlier. H. refossa is Villa­

franchian or late Pliocene to Early Pleistocene, whilst specimens 

referred to H. primigenia range in age from Early to Late Pliocene. 

Material: 

The type material comp:cises several fragments of incisors, the isolated 

teeth of several individuals, the upper half of a humerus and femur, 

the lower end of a tibia) a metacarpal and a fir:;t phalanx (Gervais 1859). 
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Illustrations: 

See Gervais 1859, also illustrations listed under H. refossa, 

see Fig 25 

Gervais 1859 (in Zoologie et Pal~ontologie g~n~rales p.76 Fig. 3) 

illustrates an isolated molar (vide Bosco 1898 p.15l). 

Diagnosis, taxonomic remark~: 

Gervais (1859) in his diagnosis of the species, has stated that it 1S 

one-third bigger than the largest living porcupines from Africa and 

India (!!. cristata, H. africaeaustralis and ~ind ic~ according to the 

size of its dentition and limb-bones. The post-eranial material in 

particular is more robust than in living forms. Gervais describes 

one of the incisors recovered as having a very slight groove on its 

anterior surface (op. cit. pp.5ll, 512). 

Measurement s : 

Maxillary measurements (in mm) 

MD BL 

7.0 (Gervais 1859 p.5ll, not grooved) 

6.0 (Gervais 1859 p.5ll, with anterior groove) 

COHMENTS: 

Grooved incisors are not characteristic of the genus ~tri2:. in either 

recent or extinct forms and this species must therefore be considered 

with some doubt as belonging to By~trll., al though the grooved incisor 

alone may have been misidentified. 

Schlosser (1884) has synonymized ~ajor with H. refossa Gervais 

1852, whilst Bosco (1898) considers the latter species to be cOllspecific 

with at least some of the specimens referred to H. primigenia. 

The present author is of the opinion r.hat H._major (= H. refossa), 

the Late Pliocene and Villafranchian relic forms of H. primigenia from 

lVeze and Roussillon, H. ctr,usca and H. bessarabica, that is all the 

European 'Villafranchian' fossil forms, will eventually prove to be 

synonymous with one another (see comments, H. bessarabica no. b. and 

H. etyusca no. 6). 
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15 

HYSTRIX MAJOE Greenwood 1955 

1955. Greenwood M. Pa1ae6nt. afro 3: 78-79, Figs 27a and b. 

In 1955 Grcenwo~d described a large fossil porcup1ne from 

the ~4,.u~tra_~opith.~2:ls prometheu~ layer' (grey breccia) at Maka­

pansgat Limeworks, Transvaal, as belonging to a new species, 

B.:... major, which was 1/3 larger than the recent H. africaeaustral is 

Peters 1852. Some time later Dr. Abu Bakr pointed out to Greenwood 

that the name ~aj0.r is a junior homon}Tt1 of H. major. Gervais 1.8.59. 

Greenwood therefore renamed the species H. makapanensis (1958 p. 365) • 

The 1955 descr iption for H. _E:<1kapanens2:s as ~m...§-)or remains valid. 
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16 

HYSTRIX ~~PANENSIS Greenwood 1958 

1958. Greenwood, M. ·Ann. Mag. nat. HisL Ser. 13, 1:.(5): 365 

Note: The material referred to H. makapanensis by Greenwood 1958 was 

originally described as H. major Greenwood 1955, a name vlhich 

was later found to be a Junwr homonym of H. major Gervais 1859. 

The original description of H. makapanensis ",ill thus be found 

in Greenwood 1955. 

Additional references: 

Greenwood 1955 pp.78-79, Tables 6 and 7 

Sulimski 1960 p.329, Table 1 

Mohr 1965 p.65 

Type locality and horizon: 

'Australopithecus prometheus' zone, Hakapansgat I. imeworks , Transvaal, 

South Africa (1955 p.78), i.e. the grey breccia or Hember 3. 

Other localities: 

Possibly the pink breccia (Upper Phase I breccia or Member 4) at 

Makapansgat Limeworks (specimens H8278 and M8282) and very tentatively 

Swartkrans (specimen SK 14237) and Kromdraai (KA 1912). 

Geological age: 

The grey breccia horizon at Hakapansgat Limeworks dates to the Middle 

or Upper Pliocene, i.e. +-3,0-3,67 m.y.B.P. and the pink breccia hori­

zon to 2,75-3,0 m.y.B.P. Swartkrans Member 1 (be pink breccia or 

SKa, from which SK 14237 was derived) is approxi lately 1,8-2,57 million 

years old whilst Kromdraai A, the source of KA 1)12, is approximately 

0,7-1,0 million years old (see Chapter 2.2 thesis text). 

Material: 

See also Appendix II for descriptions of specirnE"·ns 

Makapansgat Lirrre\vorks: 

Grey breccia or Member 3 

MlOOl? 

Hl002 

(referred by Greenwood 1955 to H. cf. africaeaustralLs 

but possibly represents young f. makapanensis 

Type specimen 
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(Grey breccia continued) 

MI003 ? (referred by Greenwood 1955 to H. makapanensi~, b'.1t 

possibly represents Xenohystrix crassidens) 

M1811 Referred by Haguire, this thesis 

M18l2 ? Referred by }f~guire , this thesis, otherwise very 

small X. crassidens individual. . 
M18l5- Referred by Maguire, this thesis 

M2~26 ? Referred by Maguire, this thesis 

M8220 ? Referred by M . 
.~.agu1re , this thesis, otherwise small 

X. crassidens specimen 

M8290 Referred by Mag11ire, this 

Pink breccia or Member 4 

M8278 ? 

M8282 ? 

Swartkrans: 

thesis 

SK 14237 (from Swartkrans pink breccia or Member l'or 

SKa, referred by Haguire, this thesis) 

Kromdraai A 

KA 1912 (tentatively referred by Haguire, this thesis) 

Illustra tions: 

See Greenwood 1955, Fig. 20 this appendix. 

Greenwood (Fig. 27 A and B) illustrates the type specimen, an anterior 

left half-mandible fragment (see Fig. 20, this appendix) 

Diagnosis; taxonomic remarks: 

The specific diagnosis is given as: 

An extinct Hystrix with cheek teeth approximately one 
third larger than Hystrix africaeaustralis. (Greenwood 1955 p.7S) 

Greenwood (op. cit.) also states that the enamel island wear pattern 

is similar to that in H. africaeaustralis at an equivalent stage of 

wear, and that the mandibular teeth are semi-rooted, the M3 pro­

portionately more robust and divergent than in the latter species 

but comparing favourably with H. cristata. 
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She also states that the lower extremity of the external enamel 

fold almost reaches the 'root/crown' junction (i.e. the alveolar rim) 

unlike the situation 1.n H. africaeaustral i_s, where the fold stops short 

of the alveolar rim. The mandible itself is described as being similar 

to that of ~fricaeaustralis, except that the diastemic length is 

shorter than that of the latter species, despite the larger overall 

size of H. major. The in situ, P
4 

of H. major is described as agreeing 

closely with that of H. primigenia from Pikermi except that the P
4 

of 

the former species is more antero-posteriorly elongated. The diastema 

of H. primigeni.':. is shallm.,er and flatter than that of H. major. 

Sulimski (1960 p.330) corroborates Greenwood's statements con­

cerning the similarity of H. major and H. primigenia, adding that the 

former species also resembles the H. p~imigenia material from Weze 

(Poland) and Roussillon. 

Measurements: 

See Appendix VII A, Band C 

COMMENTS: 

For a full description of the speC1es see main text Chapter 14. 

The species is very poorly represented at the type locality, 

Makapansgat Limeworks, and the single specimens recorded from S~.,artkrans 

and Kromdraai are only tentatively referred to this species. Only four 

specimens from Makapansgat can with reasonable certainty be assigned to 

H. makapanensis, three of these being isolated lower permanent premolars 

and the fourth being a small fragment of a left half-mandible. MI003, 

an almost isolated left M
3

, referred by Greenwood to the latter species, 

has been transferred to Xen,ohystrix crassidens (Haguire, this thesis). 

There is thus no definite ~~akapar~i:lsis maxillary material. All the 

referred maxillary material is thus tentative. 

The specimens SK14237 (a left P4) and KA 1912 (a right }12 or }13) 

from Swartkrans and Kromdraai respectively h;;.ve tentatively been referred 

to .!!.!."~rr:akapanei:lsis but may represent large H. afr:i:.aeaustralis_, though 

this is less likely in the case of the latter specimen. As there is no 

H. makapanensi~ maxillary n:aterial with which to compare this material 

its ta.""onomic status is uncertain, as is the site source of the latter 

specimen (see Appendix II). 
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H. makapanertsis 1S decidedly less robust than the giant Xeno­

hystrix, even taking such features as sexual dimorphism into account, 

but larger and more robust than the largest and most mature H. africae­

australis specimen available for comparison. It is thus likely that 

H. makapanensis is a valid species. 
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Fig 20A 

Lateral view of the type specimen of Hystrix makapanensis 

Greenwood 1958 (M1002, growth stage 6, below) compared with 

~enohystrix crassidens Greenwood 1955 (111803) specimen at same 

growth stage. Both from the Makapansgat Limeworks grey breccia. 

x 1 

Fig 20B 

Lateral view of the type specimen of ~ystrix makapanensis 

Greenwood 1958 (111002, growth stage 6 above) compared ~lith modern 

HJstrix africaeaustralis Peters 1852 mandible at same grcwth stage. 

x 1 
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Fig 20A 

Fig 20B 
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17 

HYSTRIX MINOR Ma1ez 1963 

1963. Malez, M. Palaeont. Jugosl. ~, Zagreb pp. 1-198 Taf. 5 

Note: Mottl (1967 p.30S) lists this species a.s a subspecies of 

~}stata, H. cristata minor 

Additional references: 

Mottl 1967 pp.305, 307-311, Fig. 3 p.308 

Type locality and horizon: 

Veternica-HHhle near Zagreb, Medvednica-Croatia, north Jugoslavia 

(Malez 1963, Mottl 1967 p.30S) 

Other localities: 

None 

Geological age: 

Late Riss-WUrm Interglacial to onset of VJUrm (Hottl 1967) 1.. e. Eemian 

or approximately 118,000 - 128,000 B.P. 

Material: 

The type specimen is apparently a left mandibular fragment with teeth 

missing (vide Mottl 1967 p.307, 308). Mottl also mentions the exis­

tence of several juvenile mandibular fragments and a single left M2. 

Illustrations: 

See Malez 1963, Mottl 1967 

Both the above authors illustrate the type mandible, see Fig. 21 

Diagnosis, taxonomic remarks: 

Original diagnosis by Halez of the species or subspecies was not avai­

lable, but the mandible and left M2 are said to resemble closely those 

of H. cristata, of which H. minor (or H. cristata minor) may merely 

represent a small form. (Hottl 1967, pp.307, 308). 

Measurements: 

Mandibular measurements (in mm) (after Mottl 1967) 

MD 

7.1 

7.3 

BL 

5.0 (p.3l0) 

5.0 (p.3l0) 



Overall length of mandible 

Ramus height 

dP4 - M3 

COMMENTS: 

::: 89.3 

= 35.6 

= 31.0 

279 

(p.308) 

(p.308) 

(p.308) 

Probably a small SUb-species of the extant H. cristata. The species 

has not been compared with the other fossil species, H. schaubi 

Brunner 1954, with which it is contemporaneous. As the latter spec~es 

is also a small form of Hystrix., H. mIno!":... may prove synonymous with it. 
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Fig. 21 

Sketch showing the left half-mandible of Hystrix minor 

Malez 1963. From Mottl 1967 p. 308 Fig. 3; natural size. 
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18 

P.YSTRIX PRIHIGENIA (Wagner 18 l18) 

1848. Wagner, A. Abh. Hath. Phys. C1. K. bayer. Akad. Wiss., 5(2) 

p.374, Taf. 4 Figs.7, 8 

Note: (i) Wagner's original 1848 publication (not seen) has been 

quoted by three different authors in three different ways; 

these have been listed under 'Additional references'.* 

(ii) The type material now known as Hystdx primigenia 

was originally de.scribed as Larnprodon primigenius 

Wagner 1848. Roth and Wagner (1854) transferred the 

material to Castor atticus, Castor being a genus of 

beavers. Later, Wagner (1860) decided that all the 

material 'vas actually Hystricid, and renamed it 

Hystrix primigenia. 

(iii) The material described as H. major by Gervais (1867-

1869, Zool. et Pal. gen. p.76 Fig. 3) is instead 

potentially synonymous \oJith H. primigenia (Schlosser 

1885 p.45 (21)). 

(iv) Dep~ret (1890 p.43) considers H. refossa (= ~. major 

Gervais 1859) a synonym of H. pri~Tligenia. 

Additional references: 

* Wagner 1848 p.374 Taf. 1, Figs. 7, 8 as Lamprodon. p·dmigenius_. 

(vide Wagner 1860) 

* Wagner 1848 p. 374 Taf. 4 (12), Figs. 7 s 8 as Lamprodon primigenius. 

(vide Bosco 1898 and Su1imski 1960) 

* Wagner 1848 p.374 Taf. 12, Fig. 78 as Larnpro.d,op. i?!:imigenius. 

(vide Schlosser 1885) 

Roth and Wagner 1854 p.414 TaL 4, Figs. 5, 5a as Castor atticus. 

(vide Wagner 1860) 

Roth and Hagner 1854 p.44 Taf. 10, Fig. 93 as Ca2tor atticus. 

(vide Schlosser 1885) 

Wagner 1860 pp.129, 130 Taf. 5, Fig. 12 
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Lartet~ some date prior to 1860. Compt. rendu~ ~ p. 273 

(vide Wagner 1860) 

Gaudry 1862 pp. 122) 126 TaL 18, Fig. 2 (vide Schlosser 1885) 

Gervais 1867 _. 1869 pp.76, 77 Fig. 3, as H. major 

(Vide Bosco 1898) 

Lydekker 1878 pp.99, 100; 1884 p. 109(5),110(6) 

Roger 1885 p.110 

Schlosser 1885 p~.45 - 46(27 - 28); 1902 p.24(138) 

J 
Deperet 1890 pp.43 - 47, Taf. 4(7) Figs. 12 - 16 (vide Bosco 1890, 

SuI imski 1960) 

Bosco 1898 pp.141(1), 151(11) - 153(13) 

Abel 1922 p.127, Fig. 133 

Matthew 1929 pp.559, 560 

"Tang 1931 p.49 

Greenwood 1955 pp. 79 Tables 6, 7 pp.82, 83 

Landry 1957 p.6l 

Piveteau 1958 p.708 

Su1imski 1960 pp.319-333, Figs. 1 - 5, PIs. 1, 2; 1964 pp.233, 234 

Mohr 1965 p.63 

Hugueney and Mein 1966 p.264 

Me1entis and Schneider 1966 pp.282 - 284, Fig. 4, Pl. 2 Fig. 1 

Me1entis 1968 pp.321 - 323, Fig. 8 Pl. 8 Fig. 3 

Bachmayer and Hilson 1970, p.519 

Type locality and horizon: 

Pikermi, Greece (Wagner 1848) 

Other localities: 
,-

Roussi11on, France (Deperet 1890, Hugueney and H:in 1966), Weze, Polgardi, 

Cimis1ia and Ve1es ~n Poland and VesthoHen in Germany (Sulimski 1960, 

1964), Ha1myropotamos and Alifaka in Greece (Me10ntis and Schneider 1966, 

Me1entis 1968); i.e. Central and south-east Europe 
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Geological age: 

Pikermi, Greece Upper Miocene (Lydekker 1878 Bosco 1890) Pontian, 

Early Pliocene (Landry 1957, Sulimski 1964) 
~ 

Roussillon, France = Upper Pliocene (Deperet 1890), Pliocene 

(Hugueney and Mein 1966) 

Polish and German sites = Pliocene (Sulimski 1960, 1964) 

Halmyropotamos = Pontian (Melentis 1968), Le. Early Pliocene 

Alifaka = Pontian (Melentis and Schneider 1966) i.e. Early 

Pliocene 

Material: 

The type material is apparently a badly d&~ged skull and a 

dorsoventrally compressed mandible with the entire left tooth 

row and both left and right incisors preserved, but one of the 

latter broken (Wagner 1848, 1860). Housed in the Munchener Museum, 

Germany (Schlosser 1885). 

Gaudry (1862), under the name H. primigeni~. discusses a mandible 

(a type specimen?), maxillary tooth row, humerus, ulna, radius and 'hand' 

(vide Schlosser 1885). 
/ 

The remains from Roussillon described by Deperet (1890) include a 

mandible, an upper incisor and an isolated H2, whilst Bosco (1898) 

mentions the presence of an unpublished cranium of this species in the 

Museo di Monaco di Baviera. 

Sulimski (1960) has described the following material from Weze, 

Poland, housed in the Museum Ziemi, Warsaw: 

No. Rod. 1 A palatal fragment with right p4_M3 and left 1 3 M - M preserved. 

No. Rod. 2 A mandibular fragment with P4-M2 preserved. 

No. Rod. 3 An isolated dP4' 

No. Rod. 4 An isolated II' 
No. Rod. 5 An isolated II' 
No. Rod. 6 An isolated II 

Later, 7 additional specimens from the same locality (2 upper and 2 lower 

incisors and 3 isolated molars) were discovered (Sulimski 1964). 

Hugueney and Mein (1966) list the following material from Roussillon. 

France: right mandibular fragment containing P4-M3' right mandibular 
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fragment containing P4-M2' isolated left M3 , isolated right Ml , an 

unidentified upper molar, two upper right incisors and a lower left 

incisor; all housed in the Palaeontological Institute of the Univer­

sity of Vienna. 

Melentis and Schneider (1966 p.284) give the measurements for one 

specimen from Alifaka, a left maxillary fragment with Ml and M2 

in situ (Ath. No. 1966/35) and compare these with those of Ath. No. 

1966/43 and Ath. No. 1966/44, two dentigerous mandibular fragments from 

Pikermi, the former containing the left Ml and M2 and the latter both 

left and right ~ and M2• Melentis (1968) also lists Ath. No. 1967/11, 

a right mandibular fragment containing M2 and M3 and Ath. No. 1967/12, 

a left mandibular fragment containing Ml and M2 , both from the Pikermi 

site. This material is housed in the Palaeontology Museum of the 

University of Athens. 

Illustrations: 

See Wagner 1848, 1854, 1860, Gaudry 1862, Dep~ret 1890, Abel 1922, 

Sulimski 1960, Melentis and Schneider 1966, Melentis 1968. 

Wagner (1848) illustrates the upper incisors of the type, whilst Roth 

and Wagner (1854) and Wagner (1860) illustrate the mandibular teeth of 

the type. Gaudry illustrates a mandible, the mandibular and maxillary 

dentition and several post-cranial bones and Dep~ret illustrates the 

remains from Roussillon listed above. Abel (1922) has redra,m from 

Gaudry (1862) a lateral v~ew of a left mandible and the mandibular 

and maxillary dentition, see Fig. 22 in this appendix. 

Sulimski (1960) has provided the best illustrations of H. primi­

genia to date: five text figures illustrating the dentition of the 

species and two plates, one showing the palate and maxillary dentition 

the other showing the mandible and mandibular den;:ition (see Figs. 23 

and 24 in this appendix). 

Me1entis and Schneider (1966) illustrate tl,~' details of the crown 

enamel pattern of Ath. No. 1966/35 (Ml and M2) 8.i"ld ~lelentis (l9G8) the 

dentition of the matching half-mandibles Ath. Nos. 1967/11 and 1967/12. 

Diagnosis, taxonom~c remarks: 

The early publications by Hagner (1848 and 1854) vlhich perhaps contain 

a definition or description of the species, were not available, and his 

1860 publication merely records the transfer of specimens listed under 

Lamprodon primigenius and Castor atticus to Hyst.2:".i2:. primigeni~. Wagner 

does mention, however, that amongst living forms, H. primigenia sho~vs 
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the greatest similarity with~. cristaJ~, but differs in its much 

larger dimensions, especially of the dentition. \,;agner (1860 p.129) 

quotes the skull length of the former species (from the occiput to the 

anterior rim of the incisor alveolus) as 7 inches (17.8cm) and states 

that the length of the skull of H. crist~ta is not more than 6 inches 

(15.25cm). The figure provided 1n the latter publication, showing the 

mandibular dentition, indicates that there is marked differentiation of 

the mandibular teeth; the P4 is almost perfectly cylindrical and is much 

larger than the small, more rectangular M3 • 

Lydekker (1878, 1884) has compared H. primi.gertia with ~siv~lensis 

and has stated that although comparable in size, their cro~~ enamel pat­

terns differ, that of H. s:f:.:::alensis being more complicated. He also 

states that H. primigenia closely resembles the present day porcupine of 

the Mediterranean region, i.e. H. cristata (1884 p.45). 

Dep~ret (1890) has recorded the presence of H. primigenia in the 

Pliocene of Roussillon, but Bosco (1898 p.152) does not agree that the 

Roussillon specimens are the same as the type specimens from Pikermi, 

basing his contention on the fact that the faunas and geological ages of 

the two sites differ. Recently, however, Sulimski (1964) has termed the 

Roussillon specimens 'Late Pliocene relicts' and although they may differ 

slightly in morphology from the Lower Pliocene type, they have neverthe­

less been retained under H. primigenia. Hugueney and Mein (1966) also 

refer a number of specimens from Roussillon to H. primigenia. 

Bosco (1898 p.153) states that H. etrusca from the Villafranchian of 

Italy, and H. primigenia from Pikermi have identical dimensions but th2..t 

H~etru~ resembles and is also synchronous with the so-called H. pr1ru1~ 

genia from Roussillon. Neither H. etrusca nor H. primigenia has a 

sharply curved diastema - see Fig. 24. 

Matthew (1929 p.559) describes the teeth of p.. 2.rimiK.§pll as brachy­

dont, or at least considerably less hypsodont than those of any modern 

Hystrix. 

Wang (1931 p.l+9) states that H. primagenia has larger dimensions and 

a more strongly developed .crista masseterica than H. kia.ngsenensis_ 

(= ~. cf. subcristata) and that i~s teeth are much more brachydont than 

those of the latter species but only slightly less hypsodont than those 

of H. cristata. 

According to Greenwood (1955) the P4 of H. priruigeni~ agrees closely 

with that of her species, H. makapanensis Greenwood 1958 (= H. maJ?_E 

Greenwood 1955), but the teeth of the L:u:ter species are ver:y much more 



286 

elongated than those of H. primige~ and its diastema is not as flat. 

Landry (1951 pp.6l, 63) describes H. pr i;r::.igenia as being more hypso­

dont than the 'primitive' subfamily (Atherurinae) and states that it 

represents the earliest satisfactory ~ystrix fossil material from Europe, 

the three g2.ologically older species H. lamandini (Oligocene), H. suevica 

(Upper Hiocene) and ~!.demanni (Upper Miocene) are apparently doubt­

ful represent&tives of Hystrix. 

Sulimski (1960) provides a fairly comprehensive description of the 

H. pri~ig~n~~ material from Weze, Poland. 

Melentis (1968 p.323) is of the opinion that H. pri~5r;enia spread 

over the whole of Europe and Africa during Pontian times. 

Measurements: 

Maxillary measurements (in llli-n) 

MD BL 

8.0 (Greenwood 1955 Table 6 p.82, after Gaudry 1862) 

8.5 6.5 (Su1imski 1960 Table 1) 

8.0 (Sulimski 1960 Table 1) 

6.8 8.0 (Hugueney and Mein 1966 p.264) 

7.5 7.9 (Hugueney and Meir.. 1966 p.264) 

11.0 11.0 (Greenwood 1955 Table 6 p.82) 

9.5 (Greenwood 19.55 Table 6 p.82) 

13.2 11.8 (Sulimski 1960 Table 1) 

12.0 11. 6 (Sulimski 1960 Table 1) 

12.0 11.0 

10.0 (Gaudry 1862, vide Helentis et al. 1966 p.284) 

9.7 11.0 (GreemlOod 1955 Table 6 p. 82) 

10.0 (Greenwood 1955 Table 6 p.82) 

11.0 10.0 (Sulimski 1960 Table 1) 

11.2 11.0 (Sulimski 1960 Table 1) 

10.0 10.5 (Sulimski 1960 Table 1) 

10.4 9.4 (Helentis and Schneider 1966 p.284) 

10.0 (Helentis and Schneider 1966 p.284) 

10.5 11.0 

9.5 10.7 (Greem·,rood 1955 Table 6 p.82) 

9.0 (Greenwood 1955 Table 6 p.82) 

11.0 10.0 (Sul imski 1960 Table 1) 
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MD BL 

11.0 10.0 (Su1imski 1960 Table 1) 

9.7 10.5 (Sulimski 1960 Table 1) 

11.0 9.8 (He1entis and Schneider 1966 p.284) 

10.0 (Gaudry 1862, vide He1entis et a1. 1966, p.284) 

M3 9.5 9.7 (Greenwood 1955 Table 6 p.82) 

8.0 (Greemvood 1955 Table 6 p. 82) 

10.0 9.0 (Su1imski 1960 Table 1) 

9.7 9.7 (Su1imski 1960 Table 1) 

10.3 9.0 

Length of palate = 55.0 (Su1imski 1960 p.321) 

Average width of palate measured between lingual borders of maxilla.ry 

teeth = 15.0 (Su1imski 1960 p.321) 

Length of maxillary tooth row (p4_M3 = 45.5 (Sulimski 1960 Table 1) 

41.0 (Su1imski 1960 Table 1) 

Handibu1ar measurements (in I!I!ll) 

MD BL 

8.5 (Greenwood 1955 Table 7 p.83) 

8.8 7.0 (Su1imski-1960 Table 1) 

8.5 (Su1imski 1960 Table 1) 

6.4 7.5 (Hugueney and Mein 1966 p.264) 

12.0 

12.4 

11.5 

11.0 (Greenwood 1955 Table 7 p.83) 

9.7 (Su1imski 1960 Table 1) 

10.8 (Su1imski 1960 Table 1) 

12.0 9.8 (Su1imski 1960 Table 1) 

11.8 9.3 (Hugueney and Hein 1966 p.264) 

12.2 9.3 (Hugueney and Mein 1966 p.26Lf) 

11.5 9.4 (Helentis 1968 p.322) 

M1 10.5 11.0 (Greenwood 1955 Table 7 p.S3) 

11.7 11.2 (Sulimski 1960 Table 1) 

11.5 10.0 (Sulimski 1960 Table 1) 

11.0 10.0 (Su1imski 1960 Table 1) 

10.9 8.9 (Huguelley and Mein 1966 p.2.(4) 

'1·9.4 9.0 (Huguelley and Mein 1966 p.26!+) 

* Identification of tooth uncertain 
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MD BL 

10.3 9.2 (Me1entis and Schneider 1966 p.284) 

10.4 8.0 (Me1entis and Schneider 1966 p.284) 

10.5 8.5 (Me1entis and Schneider 1966 p.284) 

10.0 (Me1entis and Schneider 1966 p.284) 

10.0 (Me1entis 1968 p.322) 

9~8 9.1 (Me1entis 1968 p.322) 

11.0 

11.7 

11.0 

11.0 

10.0 

10.6 

10.0 

11.6 

9.5 

10.4 

10.2 

11.0 

10.3 

10.0 

11.0 

11.2 

10.0 

10.0 

8.5 

8.7 

10.4 

8.6 

8.9 

9.2 

9.5 

(Greenwood 1955 Table 7 p.83) 

(Su1imski 1960 Table 1) 

(Su1imski 1960 Table 1) 

(Su1imski 1960 Table 1) 

(Me1entis and Schneider 1966 p.284) 

(Me1entis and Schneider 1966 p.284) 

(Me1entis and Schneider 1966 p.284) 

(Hugueney and Mein 1966 p.264) 

(Me1entis 1968 p.322) 

(Me1entis 1968 p.322) 

(Me1entis 1968 p.322) 

(Me1entis 1968 p.322) 

9.0 (Greemvood 1955 Table 7 p.83) 

9.7 (Su1imski 1960 Table 1) 

9.0 8.2 (Su1imski 1960 Table 1) 

9.0 8.8 (Su1imski 1960 Table 1) 

8.2 7.1 (Huglleney and Mein 1966 p.264) 

9.3 7.9 (Me1entis 1968 p.322) 

9.9 8.8 (Me1entis 1968 p.322) 

Length of mandibular = 47.0 (Su1imski 1960 Table 1) 

tooth row (P4 - M3) 45.0 (Su1imski 1960 Table 1) 

= 42.0 (Su1imski 1960 Table 1) 

= 44.5 (Bosco 1898 p.153) 

Length of Mt - M3 

= 40.0 (Bosco 1898 p.1S3) 

= 33.5 (Su1imski 1960 Table 1) 

= 32.5 (Su1imski 1960 Table 1) 

= 31.1 (Su1imski 1960 Table 1) 
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COMt1ENTS: 

There seems some doubt as to whether all the material described 

under H. primigenia really belongs to this species, the argument 

being as to whether the Upper Pliocene and Villafranchian specimens 

from Roussillon, Weze and Germany are conspecific with the Lower 

Pliocene 'typical'H. primigenia from Pikermi in Greece. The assignment 

of the Lower Pliocene Alifaka and Halmyropotamos remains (from Greece) 

to H. primigenia has not been questioned. 

Slight morphological differences between the Upper and Lower 

Pliocene forms and differences in the associated fossil faunas have 

been held up in support of Bosco's (1898) suggestion that the Upper 

Pliocene 'relict' form and the 'typical H. primigenia'should be kept 

separate, but as Hystrix appears to be a very conservative genus the 

latter argument would not carry much weight. 

Several Upper Pliocene and Villafranchian fossil forms may be 

synonymous with (at least) the Roussillon 'relict' H. primigenia -

H. refossa Gervais 1852 (no. 19) (= ~. maj~r Gervais 1859 no. 14) 

H. etrusca Bosco 1898 (no. 6) and possibly H. bessarabica Rjabinin 1929 

(no. 4) (see comments to all these species). The date for H. bessa-

rabica seems uncertain but if, as Orlov (1962) has suggested, it is 

Meotian (Upper Miocene), it would be more likely that H. bessarabica 

(Taraklia beds, Moldavian U.S.S.R.) and the Pliocene form of H. primi­

gen1a would be synonymous. On the other hand, all the Pliocene and 

Villafranchian forms may be synonymous. 

Such problems cannot be resolved without recourse to the specimens 

themselves and without accurate absolute or relative dates for the various 

source localities. The typical H. primigenia, at least, is an uncontested 

valid species. 
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a. m. p. ~xt. 

ext. B. c. 

Fig. 22 

Photograph showing the left mandible of Hystrix 

primigenia (Wagner) 1848, its maxillary dentition (B) 

and its mandibular dentition (C). From Abel 1922 p. 127 

Fig. 113 . . Approximately natural size. 

Cr . 
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Fig. 23 

Photograph illustrating palate and maxillary dentition of 

!.i..Ys t ri.:x primir:enia (\'Jagner) 1848 from We ze, Poland. From 

Sulimski 1960 Plate 1. 

No. 1 

No. 2 

No. 3 

Note: 

Fragment of skull No. Rod 1 showing: a, sphenopa­

latine foramen, b, alveolar foramen of M3 , c, ju­

gal process of maxilla. Natural size. 

Palatal view of the same specimen:d, internal 

choanae. Natural size. 

Detail of right maxillary tooth row p4 to M3: 

1a., anterior lobe, s.a., anterior sulcus, x 2. 

Labels from Sulimski 1960. 



2 

La 

S .Q. 

3 

Fig. 23 
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Fig. 24 

Photograph illustrating mandible and mandibular dentition 

of Hystrix primigenia (Wagner) 1848 from Weze, Poland. 

From Sulimski 1960 Plate II. 

No. 1 

No. 2 

No. 3 

No. 4 
No. 5 

Isolated dP4' speClmen No. Rod 3, occlusal surface, 

a vestjgial labial (?) cusp. Twice natural size. 

The same schematically: I - IV re-entrant folds, 

1 - 15 lobes. 

Fragment of right half mandible, specimen No. Rod 

2, labial (buccal) view, showing P4 - M2 . Natural 

size. 

The same, occlusal view. 

Right mandibular tooth row, occlusal view. I - IV 

re-entrant folds, 1 - 5 lobes, vestigial re-en­

trant fold. Twice natural size. 



Fig. 24
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19 

HYSTRIX P..EFOSSA Gervais 1852 

1852. Gervais, P. 'Zoologie et Pal~ontologie Francaise' 2nd. Ed 

pp.17-l8, Plate 48 Figs.ll, 12 

Note: (i) Bosco (1898 p.152(12)) records that Schlosser (1884 

p.46) synonyr.:J.ized H. major Gervais 1859 with 

H. refossa, and that Dep~ret (1890 p.43) s)~onymized 

H. refossa ~vith H. pr~migenia. Sulimski (1960 p.329) 

confirms that H. refossa ~ H~ major and states that 

the latter approaches H. primigeni~, so it is possible 

that all three of these Villafranchian species are 

synonymous. 

Additional references: 

Gervais 1867-1869 p.76 Fig.3, as H. major (vide Schlosser 1884) 

Lydekker 1878 p.99; 1884 pp.l08(4) - 110(6) 

Quenstedt 1882 p.57, Taf.3 Fig.55 (vide Schlosser 1884) 

Schlosser 1884 p.46 

Dep~ret 1890 p.43, P1.4 Figs. 12-16 (vide Bosco 1890) 

Bosco 1898 pp.15l, 152 

Harle' 1910 pp.532, 533 (vide Nohr 1965) 

Matthew 1929 p.560 

Wang 1931 p.49 

Landry 1957 p.62 

Sulimski 1960 pp.326, 329 

MOhr 1965 pp.63, 64 

Type locality and horizon: 

The sub-volcanic alluvium of Puy de Dome, Issoire, France (Lydekker 1878, 

Schlosser 1885) 

Other localities: 

Perr ier and Montpell ier (SuI imski 1960), Ratoneau Island off Mar seill e 

Mediterranean (as H. major), (Gervais 1859 p.ll) 

Geological age: 
'" Miocene (Lydekker 1884 p.l09), Pliocene (Deperet 1890 p.43) Upper 

Pliocene, Perrier-Villafranchian (Landry 1957 p.62), Late Pliocene­

Early Pleistocene (Sulimski 1960 p. 326) 
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Material: 

The type specimen, and seemingly the only material originally des-

cribed as H. refossa, is a left mandibular fragment with the premolar 

in situ and an empty alveolus. (Lydekker 1884 p.llO). If the so-called 

H. major from Ratoneau is really synonymous with H. refossa this material 

(see no. 14) can be added to the list. 

Illustrations: 

See Gervais 1852, 1867-1869; Quenstedt 1882; Dep~ret 1890. All the 

above illustrations are of the type specimen - see Fig. 25. 

Diagnosis, taxonomic remark~: 

The original diagnosis of this species was not available. HOYlever, a num­

ber of comments concerning its characteristics have been published: 

Lydekker (1878 p.99) describes the enamel islands present on the 

occlusal surface of the premolar as unusually numerous when compared 

with H. cristat.a, and the external enamel fold as very slight. He also 

notes that Pomel (giving the reference as Pictet Vol I p.255) considers 

H. refossa to be an agouti (family Dasyproctidae). Lydekker (1884) 

describes H. refossa. as having very distinct roots and short crowns to 

the molars, and notes that Bravard has actually referred the speC1es 

to Dasyprocta. 

Schlosser (1884 p.46) states that the teeth of ~refossa are 

larger than those of the living species while Bosco (1898 p.15l) states 

that they equal in size those of H. etrusc~, which in turn is the same 

size as H. primigenia. 

According to Wang (1931 p.49) H. refossa has lower crowns, larger, 

more heavily-rooted cheek teeth and more. numerous enamel islands than 

H. kiangsenensis (= H. cf. s.ubcristata). 

Sulimski (1960 p.329) states that H. refossa has a similar alveolar 

pattern to H._ primigenia. and to several other fossil porcupines. 

If H. major is actually a synonym of H. refoss~, it can be said 

that H. refossa is at least 1/3 bigger than the biggest living porcupine. 

MeasureT!1ents: 

Maxillary measurements (in rum) 

11D BL 
11 7.0 (Gervais 1859, as R. !'1aj 01) 
II 6.0 (Gervais 1859, as R. major) 
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COMMENTS: 

There seems to be some doubt as to the status of this species, which 

was apparently established on the strength of the evidence of a single 

small mandibular fragment with a single in situ tooth. H. refossa and 

the species '''hich is supposedly synonymous with it, H. majo!" Gervais 

1859, may not even belong in Hystrix (see Corrments to No. 14 H. lliaior). -----
If they do, it seems probable that they, .lith .!:!.:.....!:.!rusc.a, will 

prove to be synonymous "Tith B.: primigenia (Hagner 1848). 
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II 

12 

Fig 25 

Illustration of the type specimen of Hystrix refdssa Gervais 1852, 
re-photographed from Gervais 1852 (2nd Ed.) Pl. 48, Figs. lla,b. 
Fig. 12 is H. cristata. 
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HYSTRIX SCHAUBI Brunner 1954 

1954. Brunner, G. Neues Jb. Geol. u. Palaeont. Abh., 100 

(1) p.99 

Additional references: 

Mohr 1965 p.64 

Mottl 1967 p.311 

Type locality and horizon: 

Fuchsloch bei Siegmannsbrunn, Oberfranken, Germany (Brunner 1954) 

Other localities: 

None recorded to date 

Geological age: 

Riss-WUrm Interglacial (Brunner 1954) i.e. +-118,000 to 128,000 B.P. 

Middle to Upper Pleistocene 

Material: 

The type specimen is a right mandibular fragnent with ~-lell-worn ]11 situ 

P4 , Ml and M2 and the empty alveolus of M3 , apparently the only material 

that is available. 

Illustrations: 

See Brunner 1954. 

Brunner illustrates the type spec~men - see Fig. 26 

Diagnosis, taxonomic remarks: 

Brunner himself queries his identification on account of the paucity of 

material. He states that ,g. schau~bi closely resembles H. brachyura 

(more correctly 1!.. (Acant.hion) brachyura) but that his species has con-

siderably higher molar crowns than the latter. He also gives a detailed 

description of the cro~m enamel pattern of the teeth preserved and 

states that similar molar structures is not found in any other species 

of Hystrix. 

Measurements: 

Mandibular measurements (in mm) (after Brunner 1951+ p.IOO) 

tID BL 

7.7 

Length of P4 - M2 = 20.6mm 
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COMMENTS: 

The illustration (Fig. 26) suggests that the specimen undoubtedly 

belongs to Hystrix, but the species has been defined almost exclusi­

vely on the basis of the crown enamel pattern, which has been demon­

strated (main text, chapter 7.1.5) as being highly variable. It 

appears to be a small form of Hystrix, probably very like H. minor 

which Malez described in 1963. with which it is contemporaneous. 

The latter species was not compared with~. schaubi and, unless it 

is decided to incorporate H. minor in H. cristata, H. minor will pro­

bably prove to be synonymous with H. schaubi. Both species may simply 

represent small forms of H. cristat~. 

H. vinogradovi Argyropulos 1941 (no.2S) another Riss-Wilrm 

European porcup1ne of smaller dimensions than H. cristata, may 

also be synonymous with H. minor and H. schaubi. 
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Sketch showing the type mandible of Hystrix schaubi 

Brunner 1954, a right mandibular fragment with P4' Ml 

and M2 in situ. Natural size. Redrawn from Brunner 1954 

p. 99 Fig. 6. 
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2lA 

HYSTRIX SIVALENSIS Lydekker 1878 

1878. Lydekker, R. Rec. geol. Surv. India, !!:98-l00 

Note: (i) The juvenile cranium (B.M.15923) referred by Lydekker 

(1884 p.ll0(6) Fig. 5) to Hy~ sp. probably 

H. sivalensis and also illustrated 1n Lydekker 1885b 

Fig. 33 has since been referred to H. cf. leu~ 

(Matthew 1929 p.559). Bosco (1898 p.152) also discusses 

the juvenile cranium as H. sivalensis. 

(ii) The specimen A.M.19909 referred by Colbert 1935 p.72 

to H. sivalensis was transferred to H. cf. leucura 

(= H. cf. indica)by Black (1972 p.247). 

Additional references: 

Lydekker 1880 p.33 (vide Colbert 1935); 1883 pp.84, 91; 1884 pp.109, 

111, 126; 1885a p.13 (probably ~. cf. 1eucura, in part, vide 

Colbert 1935); 1886 p.38 

Bosco 1898 pp. 151(11) - 152(12) 

Pilgrim 1910 p.200; 1913 p.293 

Matthew 1929 p.444, 559, 560 

Wang 1931 pp. 48, 49 

Colbert 1933 p.1; 1935 p.72 

Greenwood 1955 p.79, Tables 6, 7 pp. 82, 83 

Landry 1957 p.63 

Deraniyagala 1958 p.83 

piveteau 1958 p.707 Fig. 62 

Su1imski 1960 pp. 327, 328. Table 1 

Mohr 1965 pp.65, 66 

Me1entis and Schneider 1966 p.284 

Me1entis 1968 p.323 

Black 1972 pp.246, 247 

Type loca1ity!pd horizon: 

From the Siwaliks of the village if Asnot (Lydekker 1878 p.98) 

Other localities: 

NOlle recorded to date. The specimen from Pinjor recorded by Colbert 

(1935 p.72) has been referred to H. cf. leucura (Black 1972 p.247) 
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~eo1ogica1 ~ge and horizon: 

Upper Pliocene (Lydekker 1883 p.84); Middle Siwa1iks of Hasnot, 

Punjab (Matthew 1929 p.559); Dhok Pathan stage of the Si\oralik senes, 

Pontian - Plaisancian, Middle Pliocene (Landry 1957 p.63) 

Material: 

The type specimen consists of the middle portion of the right ramus 

of the mandible containing the two first molars and the sockets of the 

premolar and last molar; the cutting extremity of the lOHer incisor of 

the same side was also obtained (Lydekker 1878 p. 98). Matthmv (1929) 

and Colbert (1935) have quoted this specimen as Ind. Mus. (C.S.I.) 

No. D 96. 

Colbert (1935 p.72)has referred a left MI (A.M. 19909) from the 

Middle Siwaliks, north of Hasnot, to this species, but Black (1972 

p.247) has transferred this specimen to H. cf. leucura. 

Illustrations: 

See Lydekker 1884; 1885; Piveteau 1958 

All illustrations are of the type mandible, see Figs. 27, 28 

Deraniyagala (1958) illustrates some teeth of H. sivalensis sinhaleyus. 

Diagnosis, taxonomic remarks: 

Lydekker (1878) defines his species in the following \o7ay: 

Ml longer than M2 (Hz longer than MI in H. leucura) 

Ml larger than Ml pf H. leucura (= H. indica). 

M2 's of equivalent length ••••••• 

The surface of the incisive edge is more c.oncave than in 
H. leucura. The muscle attachments on the mandible of the 
fossil are much more pronounced than in the living species. 

(pp. 99, 100) 

Some comments are made concerning supposed differences ~n the crown 

enamel pattern of the two species (H. sivalensis and H. leucura) but 

since the closure of the various enamel folds is a function of age and 

wear, the present author does not consider them as diagnostically 

valid. The species was compared with H. r.efo~~.:,., H. primigenia and 

H. venusta and found to be different. 

Lydekker (1884) describes the three distir:::,t roots of the P4 as 

being situated only just below the lower extre~ .ty of the external 

enamel fold, and the roets of the }\ and M2 as equally \vell-developed 
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and also cornnencing shortly below the lower extremity of their respec­

tive external enamel folds. He notes that the molars are shorter­

crO\med than in 1 iving species and that as a consequence, the incisor 

alveolus is more superficial. The mental foramen is described as 

being closer to the P4 and the diastemic curve as flatter than ~n the 

living species (E. indica). It was also noted that the ridge forming 

the anterior boundary of the masseteric fossa is more strongly deve­

loped. 

Lydekker is of the op~n10n that: 

The characters in which the Siwalik form differs from the 
existing species are precisely those which might be expected 
to occur in an early, or generalized form and it is therefore 
quite possible that it may be the ancestor of the large 
existing Indian species. 

H. sivalensis apparently agrees with H. crassid~ns 1n size but has 

rooted low-crowned molars (Lydekker 1886 p.38). 

Bosco (1898 p.152) states that H. sivalensis is smaller than 

H. etrusca. The species is therefore smaller than H. primigenia 

since H. etrusca and H. primigenia are of the same size. 

According to Matthew (1929 p.559) H.~ival~is proper 1S nearly 

comparable with H. primigenia of Pikermi, although not so brachydont. 

From these descriptions it therefore seems intermediate in brachy­

donty between ~ primigenia and modern Hystrix. 

Wang states (1931 pp.48, 49) that H. sivalensis has larger dimen­

sions and more enamel islands than H. kiangsenensis (= ~. cf. sub­

cristata) and that it has low crowns with three long roots on the pre­

molar and molars. He also states that it is somewhat larger than 

H. hirsutirostris (= H. indic~but that the roots of the cheek te~th 

have a similar build. The latter statements concerning the cheek 

teeth seem what contradictory, the first implying brachydonty, but the 

teeth of H. indica, y;hich are supposed to be similar to those of 

H. sivalensis, are known to be hypsodont. 

Colbert (1935) diagnoses the species by its large size and by 

the separate roots on the P4' 

H. makapanensis (= H. major Greenwood 1955) resembles H. S1va­

lensis in the development of its roots (Greenwood 1955). 

Landry (1957 p.63) quotes Hatthew (1929) as having stated that 

H. sivalensis is hypsodont; the present author considers that this 
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is a misinterpretation of Matthew's text. Mohr (1965 p.65) virtually 

w-riting from Landry's text ~ has made the same error. 

Sulimski (1960 p.328) states that H. sivalensis has slightly 

smaller tooth dime.nsians than the Weze form of H. primigenic:. but shows 

great similarity in the crown enamel pattern of HI and M2, 

Black (1972 p.247) gives the diagnosis as 'P4 large, cheek teeth 

low-crowned' , 

Measurements: 

Mardibular measurements (in mm) 

MD BL 

9.9 8.L} (Lydekker 1878 p.99, converted from inches) 

9.3 9.3 (Hat thew 1929 p. 559) 

10.0 7.5 (Greenwood 1955 Table 7, p.S3) 

10.0 9.5 (Sulimski 1960 Table 1) 

9.1 7.9 (Lydekker 1878 p.99, converted from inches) 

9.2 8.5 (Greenwood 1955 Table 7, p.83) 

9.0 9.0 (Deraniyagala 1958 p.83) 

9.0 9.0 (Sulimski 1960 Table 1) 

COMl'lENl'S: 

It is obvious from examination of the illustra: .:on of the type of 

!!.=.. ,s,ivalensis (Fig. 27) that the 'p 4' mentioned in most of Lydekker' s 

descriptions of the species is in reality dP49 as the specimen is juve­

nile; the M3 has not yet erupted. In this caso) the fact that the 'p , 
4 

has three distinct roots is only to be expected. 

Some of the other'diagnostic criteria'mentioned by' Lydekker, for 

instance the closure of the enamel folds and the robustness of the 

muscle attachments on the jaH are known to be too variable to be of 

taxonomic significance, the first-mentioned criterion being a function 

of age and wear. 

With only 2. single speciffien to go by, it is difficult to comment 

on the status of ~. sivalensis, it may well be n distinct speC1es. 

If this is the case, its diagnosis needs revision. 
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pm. 4. Ill . I. Ill . 2. m. 3. 
'Fig . 4. .If:'!sl,';." Rim/emis. Fragm ent of the 

right ra lllu of tho mandi ble: from the i-i i wa liks of 
Asnot. Punjnh. l udian 1I I UH'UIll (Xo . ll. 06) . : 

Fig. 27 

Illustration of the type specimen (Ind. Mus. D 96) of 

Hystrix sivalensis Lydekker lB78, from Lydekker 18e4 p. 

109 (5) Fig. 4. Natural size. 

'lIyslrix sivalensis Lyd. Pliocene. M._1 info = 19 
(d'apres Lydekker). 

Fig. 28 

Sketch showing detail of crown structure of Hystrix 

sivalensis Lydekker lB78, from Piveteau 1958 p. 707 

Fig. 62 . 

Scale: 
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2lB 

HYSTRIX SIVALENSIS SINHALEYUS Deraniyagala 1951 

1951. Deraniyagala, P.E.P. Spolia Zeylanica. 26 p.122 

Note: Originally described as ~thion siva~ensis sinhaleyus 

but transferred to !i~strix by Deraniyagala 1958 p.83 

Additional references: - ... 

Deraniyagala 1958 p.B3 Pl. 39, Figs. 1-6 

Landry 1957 p.62 (as Acanthion sivalensis) 

Mohr 1965 pp.65, 66 

Type locality and horizon: 

With Bibos gam"us si,nhaleyus and Hexa,Protodon sinha1eyus 2,3m (lft) 

down in a gem pit at Gorak gaha deniya, Gonapitiya, Kuruvita,Ceylon 

{Deraniyaga1a 1958) 

Other localities: 

None recorded to date 

Geological ase: 

Middle Pleistocene (Deraniyaga1a 1958, Table on p.4l) 

Material: 

The paratypes, No. F132 (an isolated molar) and No. F57/l48/l7 (an 

upper left molar) are in the Ratnapura Museum, and the co-types, 

No. F57/l47/l7a (probably a left M2) and No. F57/147/17b (probably 

a right M
3

) are in the Colombo Museum. These isolated teeth are 

apparently all the material of this subspecies that is available. 

Illustrations: 

See Deraniyagala 1958 

Deraniyagala (pl. 26 Figs.I-6) illustrates in lateral and occlusal 

view all the material listed above with the exception of F .l32. 

Diagnosis, taxonomic remarks: 

'A porcupine allied to H. siva~ ensis Lydekker 1878 but with smaller 

cheek teeth'. (Deraniyagala 1958 p.83) 
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Measurements: 

!1axillary measur~ts (in nun) (after Deraniyagala 1958 p.83) 

HD BL 

9.5 7.0 

8.0 6.0 

Mandibula.r measurements (in mm) (after Deraniyaga1a 1958 p.83) 

ND BL 

7.0 6.0 

COMMENTS: - -
Judging by the measnrements gIven, the subspecies is obviously 

somewhat smaller than H. s ivalensis, and falls well within the 

range for H. indica. It seems probable that the subspecies is 

conspecific with the latter species. Fossil subspecies are not 

generally acceptable. 

Note: Bakr (1959 p.38) places ~nthion. ,si,val.ensis sinha.l~y~ 

Deraniyagala 1951 and Hyssrix si~'11en,sis. sinhi0:!'.~ 

Deraniyagala 1958 in the synonymy of H. indica Kerr 1792. 
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HYSTRIX cf. SUBCRISTATA Swinhoe 1870 

1870. Swinhoe, R. ?ro(~ . .' .z~~Lond., 1870 p. 638, 639 

Note: (i) Hystrix ~ubcristata, the living Chinese porcupine, has 

been placed in the subgenus Acanthion, being one of the 

smaller hystricids, and is therefore more correctly 

designated Hys!:,.rix (Acanthion) subcristat_~. 

(ii) Hystrix kiangs~sis Wang 1931 is considered by Young 

(1934 p.lll) and Colbert and Hooijer (1953 p.41) to be 

a synonym of H. cf. subcristata. 

(iii) Chikushan is an alternative name for Choukoutien 

Locality 6. 

Additional references: 

Ulnnberg 1924 p.4, as H. sp. (vide Landry 1957) 

Young 1927 pp.5-82 (vide Young 1934); 1930 pp.14, 15, as H. sp. 

probably ~. cf. subcris~ata; 1932 pp.383-393 (vide 

Young 1934); 1934 pp.l09-112, Fig. 46, p.110 Pl. 9, 

Figs. 10, lOa. 

Wang 1931 pp.47-49 Taf. 2,Figs.'3-13 as H. kiangsenensis 

Pei 1936 p.81 Pl. 5, Figs. 23, 24; 1940 pp.147-188 

Tei1hard de Chardin 1936 p.22 (vide Sulimski 1960) 

Tei1hard de Chardin and Pei 1941 p.61 Fig. 49 

Colbert and Hooijer 1953 pp.40, 41, Fig. 14 

Landry 1957 p.62 

Su1imski 1960 p.328, Table 1 

Mohr 1965 p.66, as Acanthion subcristatum 

Localities from which H. cf. subcristata has been described: 

The present-day range of the 1 iving H: subc~'istata is in Kianf,si, 

Hupei, K\vangsi, Fokien and Anhwei in southern China n.Jang 1931.). 

Fossil H. cf. subcristata from: Chaoyangtung, Fangshanhsien, Hopeh, 

near Peiping, China (Young 1927 pp.S-82; 1930 p.1.4) 

Chikushan, near Choukoutien (Young 1930 p.14) 

Chingyangfu, Kansu (Young 1930 p.14; 1934 p.lll) 

Choukoutien Locality 1, Hopeh (Young 1930 p.15; 1934 p.l09) 
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Choukoutien Locality 3, Hopeh (Young 1934 p.lll; Pei 1936 p.81) 

Choukoutien Locality 4, Hopeh (Young 1934 p.lll) 

Choukoutien Locality 6, Hopeh (Young 1930 p.15) 

Choukoutien Locality 9, Hopeh (Teilhard de Chardin 1936 p.22) 

Choukoutien Locality 13, Hopeh (Young 1934 p.lll; Teilhard de 
Chardin and Pei 1941 p.6l) 

Hoshangtung, Yunnan, China (Young 1932 pp.383-393; 1934 p.lll) 

Drachen-Maul-Hoehle, Kiangsen, Chekiang O.Jang 1931 pp.47-49) 

Tanyang, Kiangsu, Chian (Pei 1940 pp. 147-188) 

Fukien, China (Colbert and Hocijer 1953 p.4l) 

Yenchingkou, Szechwan, China (Colbert and Hooijer 1953 p.4l) 

Geological age and horizon: 

Choukoutien = Early Middle Pleistocene (1.5 million years for 

Locality 18, Kurten 1972, pp.193, 452, 453) 

Yenchingkou, Szechwan, China = Pleistocene (Colbert and Hooijer 

1953 p.4l) 

H. cf. subcristata occurs together with H. (A) lagre1li in Locali­

ties 9 and 13 of Choukoutien (Teilhard de Chardin and Pei 1941 p.59) 

although previously (1930) Young had considered H. (A) lagrelli to 

be geologically older. 

Material: 

Chaoyangtung - mandible with P4 in sit~ (Young 1934 p.lll) 

Chikushan - isolated lower left molar (Young 1930 p.14), upper incisor 
4 

lower incisor, P and P4 (Young 1934 p.lll) 

Chiangyangfu - isolated p4 (Young 1930 p.15; 1934 p.lll) 

Choukoutien Locality 1 - Three incomplete lower jaws and a few 

isolated upper and lower incisors and molars No. c/c 1769-

Yc 1774 - see Figs. 29, 30 in this appendix (Young 1934 

pp .109, 110) 

Choukoutien Locality 3 - several isolated teeth; unworn P4 ' worn P4 , 

including clc 2636 (Pei 1936 p.8l) 

Choukoutien Locality 13 - left lower half-mandible with complete tooth 

row P4-M3 in ~it~, see Fig.3l in this appendix (Teilhard 

and Pei 1941 p.ol) 
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Drachen-Haul-Hoehle, Chekiang - right mandibular fragment with P
4 

and Ml , isolated upper right incisor, isolated lower 

right incisor, isolated right p4, isolated left M3, 

isolated left P4 ' isolated left Ml , isolated dP4; i.e. 

all the material initially described by ~lang (1931) as 

H. kiapgsenensis - see No. 10, Fig. 11 in this appendix 

Szechwan, China - a fra~entary right half-mandible with Ml in situ; 

A.M.N.H. 18747 see Fig. 32 in this appendix, and C.N.H.M. 

No. 39455, an isolated Ml (Colbert and Hooijer 1953 p.4l) 

Illustrat ions: 

See ~!ang 1931; Young 1934; Pei 1936; Tei1hard de Chardin and Pei 1941; 

Colbert and Hooijer 1953 

The i1lustrations of Hang, Young, Teilhard de Chardin and Pei and 

Colbert and Hooijer are reproduced in Figs. 11, 29, 30, 31 and 32 res'­

pectively. Pei (1936) illustrates some isolated teeth. 

Description, taxonomic remarks: 

The modern H. subcristata was defined by Swinh,)e (1870). 

Young (1934 p.l09) describes H. cf ~:i '~3.ta as a rather large 

porcupine, with the base of the masseteric crest set far back on the 

mandible below the P4 , and with a sma1l foramen mentale (p.llO). The 

p4 has a deep inner fold and two outer folds, the crow~ is strongly 

convex inward (?). The P 4 has its posterior p;ntion a little expanded. 

The folds rapidly become islands. 

Teilhard de Chardin and Pei (1941 p.61) s'.:ate that the dimensions 

of the H. cf. subcristata remains from Choukot~~}.en Localities l, 9 

and 13 exceed those of the modern H. subcrisu a. 

Colbert and Hooijer (1953 p.4l) note that most of the Pleistocene 

porcupines from China have been referred to ~:<,subcristata or to 

H. cf. subcristata, the modern Chinese species stating that the fossil 

H. cf. subcristata sho\vs few if any appreciab',e differences from the 

recent form. 

The taxonomic remarks for H. kiangseneny.i'~ (No. 10) should a1 so 

be referred to. 

Measurements: 

Maxil1<:ry measurements (in mm) 

MD BL 

6.0 

6.0 

(Young 1934 p.lll) 

(Young 1934 p.lll) 
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MD BL 
p4 6.5 6.0 noJang 1931, p.48, fo1" !i!... kiangsenensis) 

10.0 7.0 (Young 1930 p.15) 

8.2 6.2 (Young 1934 p.lll) 

8.0 (Young 1934 p.ll1) 

8.5 7.0 (Young 1934 p.lll) 

10.0 7.5 (Young 1934 p.ll1) 

6.0 5.5 (Su1imski 1960 Table 1) 

10.0 7.5 (Su1imski 1960 Table 1) 

Ml 7.0 6.5 (Sulimski 1960 Table 1) 

7.4 7.3 (Su1imski 1960 Table 1) 

M2 7.0 6.5 (Sulimski 1960 Table 1) 

7.4 7.2 (Su1imski 1960 Table 1) 

M3 6.0 5.5 (Sulimski 1960 Table 1) 

7.0 6.5 (Sulimski 1960 Table 1) 

6.2 6.0 (Wang 1931 p.48, for H. kiangsenensis) 

Length of 4 3 cheek-tooth row P -H = 32.0 (Su1imski 1960 Table 1) 

Mandibular measurements (in rom) 

MD BL 

II 6.0 6.7 (Hang 1931 p.48 for H. kiangs~is) 

7.0 (Young 1932 p.1ll, vide Young 1934 p.l11) 

7.0 (Young 1934 p.1ll) 

P4 8.5 7.0 (Wang 1931. p.48) 

9.0 7.2 (Young 1934 p.1l1) 

8.0 6.0 (Young 1934 p.1ll) 

7.5 6.8 (Young 1934 p.ll1) 

9.6 8.2 (Young 1934 p.1ll) 

10.0 8.0 (Young 1934 p.ll1) 

10.0 7.5 (Teilhard and Pei 1941 p.61) 

7.5 6.0 (Sulimski 1960 Table 1) 

10.0 8.2 (Su1imski 1960 Table 1) 

H1 6.5 5.0 (Young 1930 p.14) 

6.5 7.0 (Wang 1931 p.48) 

7.4 6.0 (Young 1934 p.lll) 

8.0 7.5 (Teilhard and Pei 1941 p.61) 
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7.5 7.3 

7.6 6.7 

7.4 

7.4 6.0 

9.0 8.0 

7.3 7.0 

8.5 8.0 

9.0 7.0 

9.5 8.0 

M3 9.0 7.2 

9.0 7.2 

Length of cheektooth 

Depth of ramus at P4 

313 

(Colbert and Hooijer 1953 p.4l) 

(Colbert and Hooijer 1953 pJ11) 

(Colbert and Hooijer 1953 p.4l 

(Sulimski 1960 Table 1) 

(Sulimski 1960 Table 1) 

(Wang 1931 p.48) 

(Teilhard and Pei 1941 p.6l) 

(Sulimski 1960 Table 1) 

(Sulimski 1960 Table 1) 

(Teilhard and Pei 1941 p.6l) 

(Sulimski 1960 Table 1) 

row P 4 -M3 = 31.0 (Wang 1931 p.48 for ~ kiang_-

25.0 

= 25.5 

= 28.5 

senensis) 

= 35.0 (Tei1hard and Pei 1941 p.6l) 

= 32.5 (Su1imski 1960 Table 1) 

= 37.0 (Sulimski 1960 Table 1) 

(Young 193!. p.lll) 

(Colbert and Hooijer 1953 p.4l) 

(Colbert and Hooijer 1953 p.4l) 

Depth of ramus ~n front of P4 15.0 (Young 1934 p.lll) 

= 14.8 (Young 19311 p.lll) 

COMMENTS: . , 

All the descriptive features mentioned by Young (1934) are highly vari­

able and are common to other species of Hystri:::, as well. The crOw"flS of 

the maxillary teeth 1.n Hystrix (all species) curve outwards (buc.cally) 

and not inwards as he has said. 

Comparison sho,,,s the H. cf. subcristata mandible depicted in Fig.3l . . 

this appendix, to correspond in size with a 'H. arricaeaustr2.lis mancii"ble 

at an equivalent stage of gro Nth, but the diasV:nm of the former species 

is apparently shorter and more strongly curv2d, 

Like Colbert and Hooij er (1953) the present al'tr:or c.Oilsi_ders the 

material referred to H. cf. subcristata to be conspecific with the 

living Chinese form, or at nost to represent a robust Pleistocene form 

of this species (i. e. H •• (A)~2.bcrist~t8). 
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Fig. 29 

Hystrix cf. sUbcristata Swinlioe 1870 from Locality 1 

(Sinanthropus Locality) of Choukoutien, taken from Young 

1934 p. 110 Fig. 46. Natural size. Lower jaws C/C 1769 -

C/C 1770, teeth C/C 1771. 

Fig. 30 

Photograph showing occlusal and labial views of right lower 

jaw fragment (C/C 1769) of Hystrix cf. sub~Fi~ta~_~ SvTinho2 

1870 from Locality 1 of Choukoutien. From Young 1934 Plate 

9 p. 159, natural size. 
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Fig. 31 

Illustration of Hystrix sUbcristata Swinhoe 1870 from 

Locality 13 of Choukoutien, China. From Tei1hard de 

Chardin and Pei 1941 p. 61 Fig . 49; left lower half-mandi­

ble natural size, teeth enlarged twice. 

Fig. 32 

Illustration of Hystrix s~bcri~tata Swinhoe 18 70 

(A.M.N.H. No . 18747) from Yenchingkou , Szechwan , China. 

From Colbert and Hooijer 1953 p. 41 Fig . 14. Late~a1 view 

of right mandibular ramus with M1 in sit~, natural size. 



Fig . 31 

Fig . 32 
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HYSTRIX SUEVICA Schlosser 1884 

1884. Schlosser, H. Palaeontographica, Folge 7, 3"!:.(3) p.46 

Taf. 7 (3) Fig. 27 

Additional references: 

Jager 1835 (presumably as~. sp.) p.17, Taf. 3, Figs 38,39 

Quenstedt 1882 (as H. sp.) pp.57, 58, TaL 3, Figs. 25, 26, 53, 54 

Roger 1885 p.109; 1900 p.? (vide Landry 1957) 

Bosco 1898 pp.150(10), 151(11) 

Schlosser 1902 p.138(24), Taf. 1(6), Figs. 10, 11, 15, 24 

Landry 1957 p.6l 

Sulimski 1960 p.327 

Mohr 1965 p.63 

Bachmayer and Wilson 1970 (as Hystrix cf. ~evi~a) pp.579, 580 

.'f.ype locality and horizon: 

Bohnerzen von Salmendingen, Germany; Hade: bei Dinkelscherben, 

Augsburg, Germany (Schlosser 1884 p.46(28) 

Other localities: 

Reischenau, Zusamthal in Sch'vaben, Germany (Roger 1885 p.109). 

Dinotheriensande der Bayerisch-Schwaebischen Eocheoene, Germany 

(Landry 1957 p.6l and Mohr 1965 p.63 from Roger 1900). Kohfidisch 

fissures of Burgenland (Austria) (Bachmayer and \o!i1son 1970 p.S79). 

Geological age: 

No indication of age of type localities g1ven with original descrip­

tion. 

Bohnerzen von Salmendingen = Lower Pliocene (Schlosser 1902) p.138(24) 

Hader bei Dinkelscherben = Late Miocene, Vindobonian (= Obermiocan) 

(Schlosser 1902 p.138(24); Landry 1957 

p.63; Mohr 1965 p.63) 

Reischenau = Miocene (Roger 1885 p.lOO) 

Dinotheriensande ~ Miocene (Landry 1957 p.63) 

Kohfidisch fissures '" Late Pannonian (= Pikermia.n) (Bachmayer and 

Wilson 1970 p.580), Le. approximately Lmver 

Pliocene 
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Material: 

(a) Type specimens a left p4 and left Ml described by Quenstedt (1882) 

from Salmendingen and referred by Schlosser to H •. suevi.ca, and a 

right upper molar from Hader (Schlosser 1884 p.46(28). Quenstedt 

also described an upper and ~ lower incisor from Salmendingen 

which have also been referred to H. sU8vica. The molar from Hader 

was later referred to A.nchith~r5omys '":,.i,edem<:nni. (= H. wiedemanni). 

(b) The isolated molar from Reischenau mentioned by Roger\1885, p.109). 

(c) The humerus and maxillary fragment containing two molars from the 

Dinotheriensande referred by Roger (1900) to H. si.levica. 

(d) The four maxillary teeth referred to !!.. cf. sueviea by Bachmayer 

and Wilson (1970 p.S80) from the Kohfidisch fissures. 

Illustrations: 

See Jager 1835, Quenstedt 1882, Schlosser 1884, 1902. 

The upper and lower incisor and left p4 and Ml described by Quenstedt 

(1882) are illustrated in op. cit. Taf. 3, Figs. 25, 26,53 and 54 res­

pectively. Schlosser's (1884) right upper molar is illustrated in 

Taf. 7(3), ~ig. 27, see Fig. 15 in this appendix. This specimen was 

subsequently transferred to Anchitheriomys "',ie.demanni. All four of 

Quenstedt's original illustrations are redrawn in Schlosser 1902 

Taf. 1(6), Figs. 10, 11, IS, 24, see Fig. 33 in this appendix. 

Diagnosis, taxonomic remarks: 
4 1 Schlosser (1884 p.46(28) referred the left P and M (and presumably 

also the upper and lower incisors) described by Quenstedt from 'Bohn­

erzen von Salmendingen' and an upper molar of his own obtained from 

'Hader bei Dinkelscherben' to H. suevica, and suggested that all Upper 

Miocene Hystrix fragments should be referred to this species. Later 

(1902 p.138(24», Schlosser decided that considerable differences 

existed between the teeth from the two 10calitieD, and that since the 

sites also differed faunistically and in their geological age, it was 

unlikely that the teeth belonged to the same species. He confined the 

name H. sucvica to the Salmendingen (lo,ler PliOCEne) specimens and 

transferred the Hader material to ~E.stith<eriomy~.~~iedemanni (Roger 

1885) (see No. 26). It ~s therefore unlikely th_~t any of the Miocene 

material listed belongs to H. suevica. The taxono~ic status of the 
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Miocene material from the Dinotheriensande and Reischenau referred 

by Roger (1885, 1900) to H. suevica is therefore quite uncertain. It 

appears that the material from the latter localities has been 

included in H. wiedemanni Roger 1885 (No. 26), but the status of the 

latter species is likewise uncertain. 

H. suevica has never been adequately described. The following 

statements concerning it have been made: 

The teeth of H. suevica are much smaller than those of 
H. etrusca (~vhich resembles H. cristata) and very different. 

The cheek teeth are divided into t\vO lobes by deep folds. 
(Bosco 1898 p.15l(11)) 

The species (i. e. H. cf. suevica) is considerably smaller than 
H. primigenia and distinctly smaller than H. cristata. Teeth 
moderately hypsodont with distinct roots. (Bachmayer and 

Wilson 1970) 

Measurements (in mm, after Bachmayer and Wilson 1970 p.580) 

MD BL 
p4 ? 7.9 7.9 
M1 ? 6.7 7.3 

M2 ? 7.1 6.4 

M3 ? 7.1 6.4 

6.8 6.9 

Maxillary tooth row length is therefore approximately 28.5mm. 

·COMMENTS: 

Examination of the illustrations of the Salmendingen material (Fig. 33) 

shows that H. suevica is smaller than H. africaeaustralis, and the 

species would therefore be considerably smaller than the fossil species 

with which it is contemporaneous - the LOvler Pliocene H. primigenia. 

There seems to be some doubt as to whether any of the material des(ribed 

as H. suevica from Miocene localities really belongs to H. suevica - it 

seems more likely that it should be referred to H. wiedemanni. As there 

is some doubt as to the inclusion of H. wiedem2-nni, in the genus 

Hystrix, the Pliocene H. primigenia and H. su~ica material is the 

oldest satisfactory Hystrix material in Europe. 

According to the published statements concerning dental s~ze of 

H. suevica and jUdging from the measurements for Hystrix cr. H. suevica 

(Bachmayer and Wilson 1970), it does seem that the species is smaller 

than the contemporaneous H. primigenia, and is therefore probably a 
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distinct species. 

One other European fossil Hystrix, H. bessarabi~a Rjabinin 1929 

(No.4) may be contemporaneous with H. suevica, and the possibility 

exists that the two forms may be synon~nous. Unfortunately no measure­

ments for H. bessarabica were available and the only measurements for 

H. suevica were obtained from the doubtfully referred and identified 

Hystrix cf. H. suevica material described by Bachmayer and Wilson (op. 

cit.). Published illustrations of the very scrappy material of both 

species are poor. The problem can thus not be settled without recourse 

to the original material. 
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Il lustrat i ons of Hystrix suevica Sch l osser 1884. From 

Schlosser 1902 Taf. 1 (6) . 

Fig. 10 Hystrix suevica from Salmendingen . Left M\ occlu­

sal surface . Drawn from Quenstedt 1882 Taf. 3 

Fig . 53 . Natural size . 

Fig. 11 H. suevica from Salmendingen . Left p4 , occlusal 

surface . Drawn from Quenstedt 1882 Taf . 3 Fig . 

54. Natural size . 

Fig. 15 H. suevica from Salmendingen . Upper right incisor , 

distal surface and cross - section shown . Drawn 

from Quenstedt 1882 Taf. 3 , Fig . 26 . Natura l size. 

Fig . 24 H. suevica from Salmendingen. Lower left incisor, 

distal surface and cross - section shown . Natural 

size . 

All figures redrawn from Quenstedt 1882 Taf . 3 . 
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HYSTRIX VENUSTA Leidy 1869 

1869. Leidy, J. Acad. nat. Sci. Philadel., Ser. 2, 7: 343, 

Pl. 26, Figs. 22, 23, 24 

Additional references: 

Lydekker 1878 pp.99, 100; 1884 pp.l08(4)-110(6) 

Schlosser 1884 p.48(30) 

Bosco 1898 pp .151(1l), 152 (12) 

Wang 1931 p.49 

Type locality and horizon: 

Pliocene beds of Nebraska and Dakota (Lydek.ker 1878 p.99) 

Other localities: 

None recorded 

Geological age and horizon: 

Pliocene (Lydekker 1878 p.99; 1884 p.48) 

Material: 

The type specimen is a single isolated molar (Lydekker 1884 p.llO(6) 

I1lustra tions: 

See Leidy 1869 

Leidy (1869 Pl.26, Figs.22, 23, 24) illustrates the single preserved 

molar. 

Diagnosis, taxonomic remarks: 

Lydekker (1878 p.lOO) states that the molars of ~'. venusta are very 

large and that the folds are simpler than those ofR. sivalensis. The 

folds of R. sivalensis are already very simple (see Lydekker l88~, 

Fig. 4; see Figs.2S, 26 in this appendix). Lydekker (1884 p.lOO(6)) 

also states that the molar resembles the corresponding tooth of H, ~is­

~, but that it appears to have had a short cro"rn '",ith distinct fangs. 

Bosco (1898 p.152(12)) states that there is neither figure nor ade­

quate description of this fossil. 

Measurements: 

None recorded 
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COMMENTS: 

Considering its locality, it seems unlikely that H. venusta belongs 

to the Old World genus, ~ystri~ 
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HYSTRIX VINOGRADOVI Argyropulos 1941 

1941. Argyropulos A.I. Priroda, 3: 88-91 

Additional references: 

Gromov 1952 pp.203-3L~9, Figs. (vide Mohr 1965; Mottl 1967) 

Vereshchagin 1959 pp.136, 143, lq4, 149, 77; Tables 17, 22; Map 73, 

Fig. 69, Nos. 31, 32 (page and Fig. Nos. of translation) 

Janossy 1964 Fig. 2 No. 13; Taf. 2, Figs. 2, 3 J 6 (also H. cf. 

~.inogradovi) (vide ;'-lottl 1967) 

Nohr 1965 p.64 

Hottl 1967 pp.305, 306, 308, 309, 310; Figs.4, 5 (also H. cf. V1.nO­

gradovi) 

Frenkel 1970 pp.S2, 76 

Type locality and horizon: 

Middle Pleistocene layers of the asphalt pits Dt Binagady near Baku, 

Moldavian U.S.S.R. (Vereshchagin 1959 p.777, Hf,;:> 73; Mohr 1965 p.64; 

Mottl 1967, p.305) 

Other localities: -----
Apsheron~ Transcaucasian U.S.S.R. (Vereshchagin 1959 p.144, Table 22) 

Kalman Lambrecht-HBhle Beds IV-V, North Hungary (Janossy 1964; ~ottl 

1967 p.30S) (~. cf. vinogradovi) 

Kiskevelyerhoehle, Hungary (Mottl 1967 p.309) (1!.. cf. vin?gradovi) 

RepolusthBhle near Graz, Austria (Mottl 1967 p.309) (~. cf. vinogr~dovi) 

Roten Berg near Saalfeld, Germany (Mottl 1967 p.309, 311) 

Brasov, Roumania (Mottl 1967 p.306) (E. cf. ::i'::?8radovi) 

Q,eological age: 

Binagady = Middle Pleistocene to Riss-\\TUrm Inte~'gladal (Vereshchagin 

1967 p.777; Mohr 1965 p.64; }~ttl 1967 p.30S) 

Apsheron = Pleistocene to Recent (Vereshchagin ]959 p.144) 

Kalman Lambrecht-Hohle ::; Late Riss-vJUrrn Interglacial (Janossy 1961}; 

Hottl 1967 p.305) 

Kiskevelyerhoeh1e = 3ungpleistozan-Letztinterglazial bis HUrmanfang 

(Mottl 1967 p.30S) i.e. Upper Pleistocene 

Repolusthoehle = .J1.lngpleistozan-Letztinterglazjal bis WUrmanfang 

(Mottl 1967 p.305) i.e. Upper Pleistocene 
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Roten Berg = Jungpleistozan--Letztinterglazial bis WUrmanfang (Hottl 

1967 p.305) i.e. Upper Pleistocene 

Brasov Late Lower Pleistocene (Mottl 1967 p.306), apparently the 

earliest representative of the form 

The speCles is therefore Middle to Upper Pleistocene in age, i.e. 

approximately 700,000 to approximately 75,000 years B.P. 

Material: 

(a) Vinogradov (1941) described 25 individuals from the type locality 

including the type material 

(b) Several molars from the. Kalman-Lambrecht H5hle described and 

figured by Janossy (1964, Tab. 2, Figs. 2, 3) 

(c) Several mandibular fragments and some post-cranial remains from 

the Kiskevelyerhoehle (~. cf. vinogradovi) 

(d) A left mandibular fragment with 11 , dP4-M3' a right mandibular 

fragment with ~-M2' an upper incisor, a fragmentary femur and 

a left M2 from the Repolusthoehle described and figured by Mottl 

(1967 p.308-3ll, Fig. 5, p.3l0) (~. cf. vinogradovi) 

(e) A cheek tooth row from Roten Berg discussed and illustrated by 

Janossy (1964, Taf. 2, Fig. 6) 

(f) The Brasov material (?) discussed by Janossy (1964) 

Illustrations: 

See Gromov 1952, Vereshchagin 1959, Janossy 1964, Mottl 1967. 

Vereshchagin (1957 Fig. 69, Nos.3l, 32) illustrates a complete left 

half-mandible and scapula from Binagady (photograph); Janossy illus'­

trates a mandible (1964 Fig. 2 No .l3), the molars of ~. cf vinogradovi 

from Kalman Lambrecht-HClhl e (Taf. 2, Figs. 2, 3) and the tooth rmv of 

~. cf. vinogradovi from Roten Berg (Taf.2, Fig.6), Mottl (1967 p.308, 

see Fig. 34 in this appendix) i.llustrates a complete left mandible and 

a left mandibular fragment of H. cf. ?_ipogrado~~ from the Repolusthoehle 

(p.3l0, Fig. 5) 

Diagnosis. taxonomic ren~rks: 

A small form of Hystrix (Nohr 1965 p.63; Nottl 1967 p.306). The 

mandible resembles that of H. leucura hirsutirostris (i.e. H. inciicC!). 

Most of the ascending ramus lies above the alveolar plane. The mandible 

has a betr:er-cieveloped, more vertical coronoid process than H. crls::ata. 
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The top of the mesial symphysis does not reach above the occlusal 

plane (Mottl 1967 p.308). The mandible has a completely different 

shape from that of H. cristata. 

Measurements (in rom ~fter Mottl 1967, p.3l0) 

MD BL 

II 5.4 6.0 
M2 7.1 6.8 

II 4.8 5.8 

dP4 8.0 6.0 

M1 8.0 6.5 

7.0 6.0 

M2 8.5 6.6 

7.8 6.2 

Length of mandibular tooth row = 27.0-31.0 (Mottl 1967 pp.308, 310) 

Length of mandibular tooth row of H. cf. vinogradovi from Repo1usthoehle -
= 31.5 (Mottl 1967, p.3l0) 

Height of ramus 31.0-35.0 (Mottl 1967 p.308) 

Length or ramus = 78.0-85.0 (Mottl 1967 p.308) 

COMMENTS: 

The mandible illustrated by Mottl (1967) see Fig. 34 in this appendix, 

is rather different from that of the modern H. cristata. The dental 

measurements, however, overlap with the lower part of the range ob­

tained for the latter species, some of the measurements for H. vinogra­

~ failing below the range for H. cristata. 

Europe is at present occupied by only one species of ~ystrix, 

(H. cristata), and it is highly unlikely that three distinct species 

simultaneously occupied this zoogeographically restricted area during 

the Middle and Upper Pleistocene. It ~s therefore probable that either 

(or both) ~. schaubi Brunner 1954 and H. mi~or ~2lez 1963 will prove 

synon)~ous with H. vi?og~dov~ Argyropu1os 1941. It is also possible 

that all three fossil species merely represent small fossil forms of 

the living European porcupine. 
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Fig. 34 

Sketch showing the left mandible of Hystrix vinogradovi 

Argyropulos 1941 from Binagady, redrawn from Mottl 1967 

p. 308 Fig. 4. Natural size. 
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HYSTRIX HIEDEMANNI Roger 1885 

1885. Roger, O. Ber. Naturwiss. Vert Augsbu~~, ~ p.109 

TaL 1, Fig. 12 

Note: Hystrix wiedemanni has been synonymized with Anchitheriomys 

wiedemanni Roger 1900 (Schlosser 1902 p.138(24) ; Landry 

1957 p.6l; Mohr 1965 p.63) 

Additional references: 

Schlosser 1884 (Rader specimens, as ~~ica) p. 46, Taf 7 (3) , 

Fig. 27; 1902 p.138(24) 

Roger 1888 p.109, TaL 1, Fig. 12; 1898 (probably as Anchitheriomys 

wiedemanni) p.7, Taf. 3, Figs.9, 10; 1900 (as 

A. wiedemanni) p.? (vide Landry 1957) 

Seeman 1938 (as A. wiedemanni) p.? (vide Landry 1957) 

Landry 1957 p.6l 

Type locality ~nd horizon: 

Reischenau, Zusamtha1 in Schwaben, Sanden her Huegel von Breiten­

bronn und Kutzenhausen, Germany (Roger 1885 p.99). (The latter 

locality the same as 'Dinotheriensande der Bayerisch-Schwaebischen 

Hochebene'? - see Landry 1957 p.6l?) 

Other localities: 

Hader bei Dinkelscherben (Schlosser 1902 p.138) 

Dinotheriensande der Bayerisch-Schwaebischen Hochebene (Roger 1898 

p.8; 1900) 

Braunkohle von Viehhausen bei Regensburg (Seeman 1938) 

Geological age: 

Reischenau = Miocene (Roger 1885 p.lOO) 

Hader = Obermiocan (Schlosser 1902 p.138) 

Dinotheriensande = Miocene (Landry 1957 p.6l) 

Braunkohle, Regensburg = Obermiocan (Seeman 1938) 

Material: 

(a) Type specimen an isolated fragment of upper incisor (Roger 1885, 

1888) 

(b) Roger's 1898 and 1900 material 



330 

(c) The right upper molar from Hader initially described by Schlosser 

(1884 p.46) as H. suevica, later transferred to H. \viedemanni 

(Schlosser 1902) 

(d) The j mv fragment and mola!"s described by Seeman (1838). 

(e) If, as Schlosser has suggested (1902 p.138), none of the Miocene 

material belongs to H. suevica, it is probable that the isolated 

molar from Reischenau (Roger 1885 p.109) and the humerus and 

maxillary fragment from the Dinotheriensande (same locality, 

Roger 1900) belong to H. wiedemanni 

Illustrations: 

See Roger 1885, 1888, 1898; Schlosser 1884; Seeman 1938 

The type specimen is illustrated in Roger 1885 Taf. 1, Fig. 12; 

1888 Taf. 1, Fig. 12. Schlosser illustrated an upper right molar (see 

Fig. 15 in this appendix). Seeman has illustrated a jaw fragment 

showing the molar pattern (Fig. 35, this appendix). 

Diagnosis, taxonomic remarks: 

In 1900 (perhaps l898?) Roger decided that the material he had des­

cribed as H. wiedemanni in 1885 actually represented the remains of a 

beaver, for which he created the name Anchitheriomys wiedemanni (Landry 

1957 p.6l). In 1938, Seeman published a picture showing the molar 

pattern of this species, and after an examination of his figure 

Landry (1957 p.6l) decided that the enamel pattern of the teeth was 

much more complex than is normal for beavers, and stated that Anchithe~ 

riomys was probably a hystricine porcupine after all. On the other hand, 

Stirton (Landry, Opt cit.) considers Anchitheriomys to be a castorid 

similar to, if not identical with !Jllblycastor of the N. American 

Miocene. 

Examination of the figure of the type indicates that the incisor 

is longitudinally striated and shows signs of a central groove, both 

characteristics being unkno,m within the genus Hys~rix. The taxonomic 

status of this fossil thus still seems in doubt. 

Measurements: 

HD 

10.25 

7.0 

BL 

(Roger 1885 p.109) 

6.5 (Schlosser 1885 p.46, as H. s:,Ievica) 
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COMMENTS: 

The taxonomic status of this species seems to be uncertain; most 

modern authors exclude it from Hystrix. 
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Fig 35 

Illustration showing an incisor and molar pattern of Hystrix wiedemanni 
Roger 1885, re-photographed from Seeman 1938 Figs. 30 and 31 
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SIVACANTRION Cm1PLICATUS Colbert 1933 

1933. Colbert, E.H. Amer. Mus. Novit., No. 633 pp.3-5 Fig. 2 

Additional references: 

Colbert 1935 pp.73, 74 Fig.33 

Landry 19S7 pp.62, 63 

Piveteau 1958 p.708, Fig. 64 

Sulimski 1960 pp.327, 329, 331 Table 1 

Mohr 1965 p.66 

Type locality and horizon: 

Four miles northeast of Chinji Rest House, Salt Range, Northern Punjab. 

From the Lower Siwaliks at the level of Chinj i Rest HO~lse (Colbert 

1933 p.3) 

Other localities: 

None recorded to date 

G.eologica~ge: 

Upper Miocene or Lower Pliocene (Colbert 1933 p.l; Mohr 1965 p.66); 

Sarmatian, Late Miocene (Landry 1957 p.62) 

Material: 

The type 1.S A.M.N.H. 19626, two fragments of the mandible, a right ha1£­

mandible with unerupted P4 and M
l
-H2 , and a left half-mandible with P4-

M2 and the alveolus of M
3

• The left premolar has been exposed to show 

its crown pattern (Colbert 1933 p.3). No additional material has yet 

been discovered. 

Illustrations: 

See Colbert 1933, 1935; piveteau 1958. 

In both instances Colbert illustrates the type speC1men (illustrations 

identical, see Fig. 36 in this appendix). Piveteau shows the detail of 

the crOvffi enamel pattern; see Fig. 37 in this appendix. 

D.i.agr.o sis) ,t axo·i1:~Tll.is_cemarks: 

Colbert (1933) gives the generic diagnosis as follows: 

An hystric(lmorph of medium size, considerably smaller than 
the roodern species of Hystrix or Accuthion. Dental formula 
1 - 0 - 1 - 3. Angle of mandjbularram"i.I~ery strong, as in 
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other Hystricidae. Hystricomorph pattern of the molar 
enamel complicated by secondary foldings. (p.3) 

Colbert also states that Sivacanthion represents an animal 

•••• intermediate in size between Hystrix or Acanthion, and 
Atherura, though somewhat nearer to the latter (p.3) 

The bone enclosing the incisor is said to form a prominent ridge on the 

inner and along the lower border of the ramus, as in Acanthion. Colbert 

notes that in contradistinction to the specialized crown patterns the 

tooth remains fairly primitive by virtue of its relative brachydonty. 

As regards its affinities, Colbert states that Sivacanthion is most 

closely related to Hystrix or Acanthi0r:., noting that its tooth pattern 

is similar to that in Acanthion. On the other hand, in size and brachy­

donty, it resembles Atherura (1933 pp.3, 4, 5). 

Landry (1957 pp.62, 63) disagrees with Colbert's interpretation 

that Sivacanthion is most closely related to the subgenus Hystrix 

(Acanthion)and states that it is an atherurine porcupine similar to if 

not identical with Atherura, basing his argumen~ on the configuration 

of the masseteric crest and the incisor alveolus. He also mentfons that 

the unworn molar enamel pattern in Atherurus may be more complicated 

than it is in Hystrix. 

Mohr (1965 p.66) states that Sivacanthion is a small form which in 

size, brachydonty and in the relationships of the cranial bones (?) 

resembles the modern Atherurus so closely that Landry (1957) is of the 

opinion that it should be included in this genus. 

Measurements 

Mandibular measurements (in rrm) 

MD BL 

6.1 5.7 (Colbert 1933 p.5; 1935 p.74) 

6.1 (Sulimski 1960 Table 1) 

5.3 5.1 (Colbert 1933 p.5; 1935 ~I. 74) 

5.3 4.4 (Sulimski 1960 Table 1) 

5.2 5.4 (Colbert 1933 p.5; 1935 D.74) 

5.2 4.4 (Sulimski 1960 Table 1) 

Length of mandibular tooth row P4-M3 :.: 22.0 (Su"Jimski 1960 Table 1) 

= 16.8 (Colb2rt 1933 p.5) 

Depth of mandible below HI 13.8 (Colbert 1933 p.5) 
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COMMENTS: 

The author, judging from the illustrations (Figs. 36 and 37) and 

measurements alone, would tend to agree with La~dry (1957) and Mohr 

(1965) that Siyacant?ion complicatus shows more affinities with the 

atherurine porcupines than with Acanthion or ~zstrix. Probably a valid 

species. 
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Fig. 36 

Photograph showing type specimen of Sivacanthion compli­

catus Colbert 1933 taken from Colbert 1933 p. 4 Fig. 2. 

Occlusal and lateral view of left half-mandible with P4 , 

Ml , M2 , in situ, alveolus for M3 empty. x 2. 

Fig. 37 

Illustration showing detail of crown enamel pattern of Ml 

and M2 of Sivacanthion complicatus Colbert 1933. From 

Piveteau 1958 p. 70e Fig. 65. 

Scale: Length of r.11 + M2 = 11.0 mm. 

If> 



Fig. 36 

III TIl N 
I 
I 
I 

FIG. 64. - Sil'acanthion complicatu8 
Colbert. Sivaliks inferieurs. M._1 info 
""' 11 (d'apres Colbert) . 

Fig. 37 
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28 

XENOHYSTRIX CRASSIDENS Greenwood 1955 

1955. Greenwood, M •. P,alaeont. afro 3: 80-85, Fig. 28 

Additional references: 

Sulimski 1960 pp. 327, 329; Table I 

Orlov 1962 p.190 

Mohr 1965 p.65 

Bishop and Miller 1972 p.242 

Type locality and horizon: 

~stralopithecus prometheus zone of the Limeworks quarry, Makapan 

Valley (Greenwood 1955 p.8l), i.e. the grey breccia or }illkapansgat 

Member 3 

Other localities: 

Pink breccia or Member 4, Makapansgat Limeworks (Haguire, this 

thesis). Possibly Chemeron Formation, Lake Baringo, East Africa. 

(cf. X. crassidens, Bishop and Miller 1972 p.242) 

Geological age: 

Makapansgat Limeworks grey breccia or Hember 3 3,0-3,67 m.y.B.P. 

Makapansgat Limeworks pink breccia or Member 4 = 2,75-3,0 m.y.B.P. 

Chemeron Formation = +- 3,0 m.y.B.P. 

For a discussion of the derivation of these dates see Chapter 2.2, 

main text. 

Material: 

See also Appendix II, pp.7-26 for description of specimens 

Makapansgat Limeworks grey breccia or Member 3: 

Ml003 

Hl004 

Ml005 

M1006 

MlO07 

Referred by Greemvood 1955 to H. ma] or 

(= H. makapanensis) but transferred to 

X. crassidens, (Maguire, this thesis) 

Syn-tYj:eA of X. Cra8sidens. Referred by 

Greenwood 1955 

Syn-type B of X. cr ass idens. Ref err ed by 

Greenwood 1955 

Syn-type C of X. crassidens. Referred by 

Greenwood 1955 

Syn-type D of X. crassidens. Referred by 

Greenwood 1955 



Ml008-MlOll 

Ml012-Hl0l3 

Ml015-MlOI6 

M1802-H1805 

M1808-M18l0 

M18l2? 

M1813-H18l4 

M18l6 

M1824 

M25l6-M2523 

M2525 

M8220? 

M8233 

M8276 

M8286-M8289 

M8362 

339 

Referred by Maguire, this thesis to 

X. crassidens 

Either X. crassidens or more probably 

~. makapanensis. Referred by Maguire, this 

thesis, to the latter species 

Referred by Maguire, this thesis, to 

X. crassidens 

Possibly small X. crassidens but more likely 

H. makapanensis. Tentatively referred by 

Maguire, this thesis, to the latter species 

Referred by Maguire, this thesis, to 

X. crassidens 

Makapansgat Limeworks pink breccia or Member 4: 

M828l 

Illustrations: 

See Figs. 38-40 this appendix, and Greenwood 1955 Fig. 28 A-E. 

Greenwood illustrates Syn-type A, B, C and D and specimen Ml008. See also 
main text. 

Diagnosis, taxonomic remarks: 

Greenwood (1955) gives the generic diagnosis as follows: 

A large extinct Hystricoid with rooted upper molars; transverse 
and anterior posterior diameter of the upper teeth subequal, 
with occasionally the transverse diameter greater; diastemic 
portion of the premaxilla and the maxilla strongly arched, and 
mandibular diastema with corresponding degree of curvature. 
Type species. Xcnohystrix crassidens sp. nov. (p.8l) 

The species diagnosis is given as follows: 

Teeth of large size: over~1l3length of p4_M3 series 40mm or more 
(the mean length of the P -M as determined from a sample of 
eleven Hystrjx africae-australis is 33.8mm.). (p.8l) 
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Greenwood (op. cit.) states that the cro~~ enamel pattern of the 

mola.rs of syn-type B (a dentigerous maxillary fragment) approximates to 

that of H. africaeaustralis at the same stage of wear, but that the 

upper premolars of X. crassidens bear no trace of an external enamel 

fold, a feature which she says persists in both H. cristata and 

H. africaeaustral:is. The present author finds the latter statement 

to be incorrect - the internal enamel fold persists longest in 

Hystricoids, and by the time it has become obliterated by \"ear the 

~rnal enamel folds have long since disappeared. At growth stage 6 

which all the type specimens of X. crassidens appear to have reached, 

an external enamel fold is therefore. not to be expected, and even 1n 

H. cristata and H. africaeaustralis, any external folds will have dis­

appeared by the time this growth stage is reached. 

Furthermore, Greenwood (op. cit.) states that: 

The characteristic outline of the occlusal surface in 
Xenohystrix crassidens is related to the subequal antero­
posterior and transverse dimensions of the crown. In Hystrix, 
on the other hand, the occlusal surface is more nearly rect­
angular, with the antero-posterior clearly exceeding the 
transverse dimension. (p. 84) 

Studies of a large growth series of H. africaeaustralis have 

shown that the phenomenon of subequal transverse and antero-posterior 

diameters is merely a function of age and wear: had Greenwood had 

access to such a growth series, particularly one which included 

individuals at growth stage 6, she would have found that the feature 

she describes as characteristic of Xenohystrix also occurs in adult 

H. africaeaustralis at growth stage 6 (see Figs. 71, 72, ma1n text). 

X. crassidens specimens at growth stage 5 and below also have the more 

nearly rectangular occlusal outline she describes for H. africae­

austral is. 

Greem-mod stresses that a marked difference between the upper 

teeth of the genera Hystrix and Xenohystrix is t~'2 fact that those 

of the former are rootless or semi-rooted whereas the latter has 

rooted upper molars. The enamel sheath of the u~?er molars of 

Xenohystrix stops short 'immediately distal' t() the junction of the 

root and crown, ,,,hereas in Hystrix, the present D;!~hor has found that 

the enam2l sheath extends beyond the latter point, sometimes well 

into the papillate rootlets themselves. 
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Th~ lower premolars, on the other hand, are described (op. cit.) 

as having roots which are similar in proportion to those of the living 

Hystrix. The present author does not agree with this statement - the 

roots of the P4 of Xenohystrix are considerably better developed than 

those of H., africaeaustralis) Hystrix has a far more hypsodont mandi­

bular dentition than Xenohystrix. 

The preserved alveolus of an Ml in speClmen HI008 has been quoted 

(op. cit.) as indicating that the roots of the lower teeth of !enohystrix 

were only semi-roo ted. However, thi s specimen "Tas advanced in age at 

death and since the Ml is the oldest tooth in the mandibular tooth row, 

its roots alveoli appear shallow because the alveoli de tend to become 

shallower with increasing age - this process eventually leading to the 

shedding of the tooth - see section 7.1.4 and Fi~> 74, main text. The 

present author considers the roots of the lOvler teeth of ~enohystrix 

to be considerably better developed and more divQrgent than those of 

any Hystrix, and as in the case of the upper moLws, the enamel sheath 

has been observed to terminate at the junction c.:' crown and root. The 

present study has shown that in Hystrix the ena",,-l sheath frequently 

extends beyond the latter junction into the rootlets. For these 

reasons, the present author proposes to class th~ lower dentition of 

Xenohystrix as rooted. 

For further discussion of the taxonomy of this genus, see maln 

text, Chapter 14. 

Neasurements: 

See Appendix VIII, A, Band C. 

CO~!ENTS : 

Xenohystrix crassiden:: is a very distinctive gia.lt porcupine unlike 

any other fossil Hystricid previously described, whether contempora­

neous or otherwise, and as such, is a valid genus and species. Its 

large size and robustness, the rooted upper and ;.ower molars, the 

great depth of the mandibular ramus below P 4 ar:d the sharply curving 

upper and lower diastema are its most important:1istinguishing 

characteristics. 
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Fig 38 

Lateral V1ew of fragmentary left half-mandible of Xenohystrix 

crassidens Greenwood 1955 (M1803, grotvth stage 6, above) from 

the Makapansgat Limeworks grey breccia, compared with modern 

Hy_s.!..rix africaeaustralis Peters 1852 mandible at same grouth 

stage. x 1 

Fig 39 

Occlusal V1e\" of mandibular dentition of Xenohystrix crassidens 

Greenwood 1955 (Ml802, growth stage 5) showing cro~m enamel 

pattern. Fr!=,m the Hakapansgat Lime,·mrks grey breccia. x 1 



-"4-3 -

Fig 38 

Fig 39 
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Fig 40 

Occlusal view of Xenohystrix crassidens Greenwood 1955 (M1803, 
growth stage 6, bel ow) compared with Hystrix makapanensis 
Greenwood 1958 at same growth stage. Both from the Makapansgat 
Limeworks grey breccia. 
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APPENDIX XI 

LOCALITY MAPS OF PORCUPINE LAIRS STUDIED 
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APPENDIX XII 

GLOSSARY Al-.1) DEFINITIONS OF TERNS AND ABBREVIATIONS USED 

IN THE TEXT AND TEXT FIGURES 



a 

b 

c 

d 

e 

A 

B 

C 

D 

E 

A*,B* 

etc. -

r 

adult 
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APPENDIX XII 

GLOSSARY AND DEFINITIONS OF TERHS AND ABBREVIATIONS USED 

IN THE TEXT AND TEXT FIGUlU'S 

ABBREVIATIONS USED IN TEXT FIGURES 

Maxillary dentition Mandibular dentition 

paraflexus or paraflexid 

mesoflexus or mesoflexid 

metaflexus or metaflexid 

entoflexus or entoflexid 

hypoflexus or hypoflexid 

parafossette or parafossettid 

mesofcssette or mesofossettid 

metafossette or metafossettid 

entofossette or e.n.tofosset tid 

hypofossette or hypofossettid 

parafossette or parafossetid (A*) or mesofossette or 

mesofossettid (B*) which is confluent on the inside 

with one or more flexuoses of flexids, which may still 

be open to the outside of the tooth, or confluent with 

one or more other fossettes of fossettids. 

radius of curvature. The radius of the circle of which a 

curved structure (e.g. an incisor) represents a circum­

ference section. 

GLOSSARY OF TERl-fS AND ABR';-j:;:VIATIONS 

USED IN THE TEXT (listed alphabetically) 

those individuals which are at groivth stages 5 or 6 

i.e. which have a permanent premolar which has erupted 

above the level of the maxillary or mandibular bone 



alveolus 
(plural 
alveoli) 

alveolar-crown 
junction; 
alveolar rim 

alveolar plane 
of tooth row 

alveolar pro­
cess (proces­
sus alveola­
ris) 

apex, apical 
region 

BL 

BP 

buccal 

bucco-lingual 

bucco-lingual 
diameter 

cement 
(= cementum) 
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whether or not the occlusal surface is worn. Per­
manent premolar unworn = young adult, permanent 
premolar fully worn ~ mature adult 

usually defined in the sense of a cavity within the 
maxillary or mandibular bone in which the root of a 
tooth is housed, but used in this thesis to refer 
to the entire cavity, whether this houses embedded 
crown or the papillate rootlets of the teeth of the 
hystricids studied (see section 7.1.3 and Figs 59 
and 60, main text). Some authors prefer the term 
'socket' and use 'alveolus' to refer to the cavity 
housing an unerupted tooth 

the junction between the a;Jparent crown and embedded 
crown of a Hystricid tooth at the rim of the alveo­
lus; alternatively, the base of the apparent crovm 
where the remainder of the tooth becomes hidden 
within the alveolus 

the best fitting straight line that can be drawn 
through the alveolar rims of all four cheek teeth 

that portion of the premaxilla, maxilla or man­
dibular that contains the ~lveoli (or sock~ts) of 
erupted teeth and the alve:;li or crypts of deve­
loping teeth 

the terminal end of the root of a tooth 

abbreviation for bucco-lir:;;ual, usually referring 
to the bucco-lingual diame:.er of a tooth, i.e. the 
transverse diameter from t"e buccal (cheek) side to 
the lingual (tongue) side 

before present. Usually in conjunction with ill.y. or 
yrs and hence m.y.B.P. (minion years before present) 
or yrs.B.P. (years before r:r.-esent) 

pertaining to the cheek, e~d hence buccal surface of 
tooth - the surface of a tooth next to the che-ek 

see 'BL' 

see also sections 7.2.13.23 and 24. The greatest 
bucco-lingual diameter that can be measured across 
the occlusal surface from 2 buccal face to a lin­
gual face, at right angles to th~ mesio-distal 
diameter; alternatively, t.'::, greatest bucco-lingual 
diameter occurring at the .slveolar rim 

the tissue which in human (and porcupine) dentition 
resembles bone, forming and covering the outer 



C.E.P. 

cheek teeth 

COH 

contact point 

Cornelia Faunal 
Span 

crown 

crown area 
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surface of the roots of the teeth. In Hystrix 
and Xenohystrix cementum covers not only the 
papillate rootlets but covers the entire sur­
face of the crown of a newly-erupted tooth. Wear 
eventually exposes the enamel. In life, the em­
bedded portion of the crown is likewise covered 
with cement, which may even cover part of the 
apparent crown (see Fig. 60 main text) 

crown enamel pattern 

a term used by many early authors to refer col­
lectively to those teeth adjacent to the cheeks, 
i.e. the premolars and molars 

official catalogue abbreviation denoting 'Cave of 
Hearths' marking all bone fragments excavated from 
this deposit 

the point on a proximate surface of a tooth which 
touches a neighbouring tooth. In Hystrix and 
Xenohystrix these points are by pressure invariably 
expanded into contact areas and have been referred 
to as pressure facets. See 'pressure facet' 

Initially defined by Wells (1962) as the 'Cornelia 
Faunal Stage', coming bet';veen the 'Swartkrans Stage' 
and the'Florisbad Stage' and based on the fossil 
fauna present at Cornelia, O.F.S. 50% of the recor­
ded species can be referred to living forms. The 
term 'Stage' was later changed to 'Span' (Cooke 
1967), hence tornelia Faunal Span', and is dated 
at between approximately 500,000 yr& B.P. to about 
900,000 yrs. B.P. (Vrba 1974b) 

the normal definition of this term has been modified 
to make it applicable to hystricid dentitions. 
Throughout the present study it has been used to 
refer to that part of the tooth which is covered 
with enamel, i.e. the whole tooth, with the excep­
tion of the papillate rootlets, whether the enamel 
is in turn covered with cement or whether part of 
the enamel-covered portion is embedded within an 
alveolus or not 

a somewhat rough measurement of the area occupied 
by each tooth in the jaw and obtained by multi­
plying the MD and BL diameters as obtained either 
at the occlusal surface or at the alveolar rim. 
It is a better comparative measurement for taxo­
nomic purposes than either t'lD or BL in isolation, 
because of the compression of the teeth which 
occurs with age 



crown shape 
index 

crypt 

dp4 d or P4 

deciduous 
tooth 

diastemic 
curvature 
(curva ture of 
diastema) 

diastemic depth 

diphyodont 

distal 

ESA 

Eem, Eemian 

flake 

fl exid, fl exu s 
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a rough measure of crown shape, obtained by 
expressing the ratio BL : HD as a percentage 

a ca'lity in the alveolar process of maxilla or 
mandible containing the developing tooth germ 
or bud of a permanent tooth 

abbreviation for deciduous maxillary and deci­
duous mandibular fourth premolars respectively 

a tooth of a juvenile which is shed and replaced 
by a permanent tooth. Also referred to as 

'temporary tooth' 

the degree of curvature occurring over the dia­
stemic length. }!easured as described in section 
7.2.12.10, main text 

see section 7.2.12.4-6, ma~n text 

referring to an animal which develops two sets of 
teeth, i.e. deciduous and permanent. lIystrix cnd 
Xenohystrix are partially diphyodont as the ori­
ginaisetof teeth is only partially replaced 

away from the median line of the head following 
the curve of the dental arch; that surface of a 
tooth most distant from the median line 

abbreviation for Earlier Stone Age (African 
context) 

the last interglacial, i.e. the Riss-vmrm Inter­
glacial, dated between +- 130,000 (termination of 
Riss glaciation) and 118-115,000 yrs. B.P. (onset 
of vmrm glaciation) See Appendix X Fig. 41 

shaft pieces (usually of long limb bones) in which 
less than half the circumference of the shaft is 
preserved (after Brain 1974) 

terms for the mandibular and R2xillary crown 
enamel folds respectively, prior to the 'closure' 
of these folds to form fossettids or fossettes. 
In the mandibular dentition of Hvstrix and Xe~o­
hystrix there is one external (b~ccal) and three 
or four internal (lingual) flexicis, whilst in the 
maxillary dentition the sit~ation is reversed and 
there is a single lingual and four buccal flexuoses 
(see Figs. 61 and 62, main text) 



Florisbad 
Faunal Span 

fosset te 
fossettid 

incisial 
surface 

Jungpleistozan 

juvenile 

KA 

KB 

labial 

labial surface 

labio-lingual 

LL 

Letztintergla­
zial 
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originally defined as the 'Florisbad Faunal 
Stage (Wells 1962), a fdunal stage coming after 
the Cornelia Faunal Stage (see above) and pre­
ceding the recent fauna, and based on the fossil 
fauna from Florisbad near Bloemfontein, O.F.S. 
80% of the species referred to this stage are 
reported to be indistinguishable from living 
forms. (Cooke (1967) char,ged the term' stage' 
to 'span', hence the 'Floyisbad Faunal Span'. 
Its duration was apparently from approximately 
50,000 to somewhat less than 100,000 yrs.B.P. 
(Vrba 1974b). 

a term applied to the 'enamel islands' manifest 
on the occlusal surfaces of maxillary and man­
dibular teeth respectively, resulting from the 

'closure' of the flexuoses and flexids exter­
nally (see Figs. 61 and 61., main text) 

the roughly triangular cutting surface of the 
incisors 

the Upper Pleistocene, see 'Pleistocene' 

those specimens still in possession of a deci­
duous fourth premolaT in either upper or lower 
jaw, i. e. growth stages 1-4 

official abbreviation for the Kromdraai faunal 
locality 

official abbreviation for the Kromdraai australo­
pithecine locality 

pertaining to the lips, next to or toward the lips, 
as in labial surface (be lou) 

dental term referring to that surface of the tooth 
next to the lips. In Hys:~ricidae, only the 
incisors have labial surfaces 

from the lips to\>18rds the tongue, as ~n the labio­
lingual diameter of an in:isor 

abbreviation for labio-lh :;ual, usually applied 
to the labio-lingual dian: l:er (width) of the in­
cisors, and referring to :~e labial (lip side) and 
lingual (tongue side) sur~lces of the teeth 

the last Interglacial., or 2,iss-\<:l1rm Interglacial 
or Eem (see Eem, Eemian) 



Levalloiso­
Mousterian 

lingual 

lingual surface 

M 

MAK 

2 
M or M2 

3 
M or ~ 

MD 

median line 

mesial, 
mesially 

mesio-distal 

mesio-distal 
diameter 
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European lithicultural term referring to a }fiddle 
Palaeolithic culture which persisted from +-100,000 
to about 37-or 35,000 yrs.B.P. in Europe and coin­
cided with the Neanderthal period 

pertaining to the tongue, next to or toward the 
tongue as in lingual surface (below) 

a dental term referring to the surface of the teeth 
next to the tongue; all teeth have lingual surfaces 

catalogue abbreviation (originally denoting'mam­
malian material') prefixing the catalogue number 
of cranial fragments (e.g. }f1808) or suffixing the 
catalogue number of postcranial remains (e.g.1808H) 
and in this thesis (though not necessarily through­
out the mammalian catalogue) referring only to 
fossil specimens from the Hakapansgat Limeworks. 
It therefore does not denote Makapansgat 

commonly used abbreviation for Makapansgat Lime­
works, but not used to mark specimens from this 
deposit 

abbreviation for upper and lower first molars 
respectively 

abbreviation for upper and lower second molars 
respectively 

abbreviation for upper and lower third molars 
respectively 

abbreviation for mesio-distal (see belm'l) 

the antero-posterior perpendicular central line 
of the body 

toward the median line, as in mesial surface, i.e. 
those surfaces of the teeth which, as they are 
embedded in the arch and following its curve, are 
toward the median line 

from mesial to distal, as ~n mesio-distal diameters 
of the teeth (see below) 

the greatest antero-posterior diameter of the tooth, 
from the mesial surface to the distal, measured 
either at the occlusal surface or at the alveolar 
rim. An alternative term for tooth length 



mesoflexus 

mesoflexid 

mesofossette 

mesofossettid 

metaflexus 

metaflexid 

metafossette 

metafossettid 

monophyodont 

MSA 

m.y. 
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term for one of the three or fonr buccal (exter­
nal) enamel folds present on the maxillary teeth 
of Hystrix and related genera, used to describe 
the---;~cond fold from the anterior or mesial 
surface of the tooth and \>7orking backwards (see 
Fig. 61, main text) 

term for one of the three or four lingual (inter­
nal) enamel folds present on the mandibular teeth 
of Hystrix and related genera s used to describe 
the second fold from the anterior or mesial sur­
face and working backwards (see Fig. 62 main text) 

a mesoflexus which has 'closed' to form an enamel 
island or fossette (see above) on the occlusal sur­
face of a Hystricid tooth. A term to describe the 
buccal fosset te ~Jhich lies second from the mesial 
surface of a maxillary tooth (see Fig. 61, main 
text) 

a mesoflexid which has 'closed', the second lin­
gual enamel island or fossette from the mesial 
surface of a mandibular tooth of Hystrix or related 
genera 

a term used to describe the third buccal enamel fold 
or flexus (see above) from the anterior or mesial 
surface of a maxillary tooth of Hystrix or related 
genera (see Fig. 61, main text) 

term applied to the third lingual flexid from the 
mesial surface of a mandibular tooth of Hystrix 
or related genera (see Fig. 62, main tex~-

a metaflexus which has 'closed' to form an enamel 
island or fossette on the occlusal surface of a 
hystricid tooth. A term to describe the third 
buccal fossette from the mesial surface of a maxil­
lary tooth 

a me taIl exid \vhich has 'closed' to form an enamel 
island or fossette on the occlusal surface of a 
hystricid tooth. A term to describe the third 
lingual fossette from the mesial surface of a maxi.l­
lary tooth 

referring to an animal which develops only one set 
of teeth 

abbreviation for Biddle Stone Age (African context) 

abbreviation for million years, usually used in 
conjunction with JLP., hence million years before 
present 



neck 

occlusal 
surface 

4 P or P4 

Pannonian 

paraflexus 

paraflexid 

parafossette 

parafossettid 

permanent 
teeth 

Pikermian 

Pleistocene 
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used, when discussing Hystricid dentitions, to 
refer to the junction between the embedded crown 
(in situ teeth) or crown (isolated teeth) and 
the rootlets 

that surface of a premolar or molar that makes 
contact with a tooth of the opposite jaw when 
the mouth is closed 

abbreviations for the permanent upper and lower 
fourth premolar respectively 

a subdivision or stage of the Pliocene epoch which 
is in turn subdivided into two: the Meotian (loVler 
Pannonian) and Pontian (upper Pannonian). The 
Pannonian stage is equivalent to the Lower Flio­
cene, but its temporal duration is still proble­
matic 

term used to describe the anteriormost of three or 
four buccal enamel folds on the maxillary teeth of 
Hystrix or related genera 

the anteriormost of the lingual enamel folds on 
the occlusal surface of the mandibular teeth of 
Hystrix and related genera 

a paraflexus which has 'closed' to form a fossette; 
the anteriormost fossette on the buccal side of 
the occlusal surface of a maxillary tooth of 
Hystrix or a related genus 

a paraflexid \<lhich has 'closed' to form the 
anteriormost fossette on the lingual surface of 
a mandibular tooth of Hystrix or a related genus 

the teeth of adult age as distinguished from tem­
porary or deciduous teeth. Thus in Hystrix and 
Xenohystrix~ the original molars of both maxi 11 8. 

a'Ud' mandible may be considered as permanent teeth 

Late Pontian, see Pontian 

Geological epoch succeeding the Pliocene and pre­
ceding the present Recent epoch - spanning the 
period 1,8m.y.B.P. to 11,OOOB.P. The followicg 
subdivision has been adhered to in this thesis: 

Upper Pleistocene 

Middle Pleistocene 

130,000 yrs.B.P. -
11,000 B.P. 

700,000 yrs.B.P. -
130,000 yrs. B.P. 



Pliocene 

Pontian 

proximate 
contact 

proximate 
surface 

Riss 

Riss-wUrm 
Interglacial 

root 

Saa1e 
Saalian 

SE 

SFN 

SH 
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Lower Pleistocene 1,800,000 yrs. B.P. -
7000,000 yrs.B.P. 

(see Appendix X, Fig. 41) 

Geological epoch following the Miocene and pre­
ceding the Pliocene and spanning the period 
5,Om.y.B.P. to 1,8m.y.B.P. It is divided into 
two stages: the Lower Pliocene or Pannonian Stage 
and the Upper Pliocene \vhich is in turn sub-divided 
into two stages, the Plaisancian and the Astian 
(see Pannonian and Fig. 41, Appendix X) 

lower Pliocene, see 'Pannonian' 

the contact or touching of the proximate surfaces 
of neighbouring teeth 

the surface of a tooth lying next to another 
tooth 

the Central European term for the penultimate gla­
cial period in Europe. The north European term for 
the same glacial period is Saalian Glaciation. The 
Riss glaciation lasted from +-300,000 yrs.B.P. to 
+-130-125,000 yrs.B.P. (see Fig. 41 Appendix X) 

alternative term for the Eem (European); the warm 
period intervening between the Riss and WUrm (most 
recent) glaciations, lasting from +-130~125,OOO 
yrs.B.P. to about 115,000 yrs.B.P. 

in the descriptions of Hystricid dentitions refers 
to the cementum-covered papillate (in Hystrix) or 
divergent (in Xenohystrix) protuberances from the 
main body of the tooth, whether these have a small 
amount of underlying enamel or not 

alternative (north European) term for the penul­
timate glaciation in Europe t 1.e. equivalent to 
the Riss 

abbreviation denoting 'Sterkfontein Extension 
Locality' 

catalogue code (Bernard Price Institute for 
Palaeontological Research) for material derived 
from the fossiliferous demps at the Sterkfontein 
australopithecine locality 

abbreviation denoting 'sink-hole' or 'swallow-hole' 
and used to differentiate specimens recovered from 
an area of collapse in the Cave of Hearths deposit 



shaft p1ece 

SK 

SKa 

SKb 

STS 

tubercle 

Villafranchian 

Vindobonian 

WUrm 

WUrrnanfang 
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long limb bone shaft fragments in ~\'hich half or 
more than half of the cireumference of the shaft 
has been preserved (after Brain 1974) 

catalogue code (Transvaal Museum) for specimens 
derived from the Swartkrans australopithecine 
locality 

abbreviation (now also catalogue code?) denoting 
the Swartkrans 'Primary Breccia' or 'Member 1'. 
The Pink or'Paranthropus'breccia. See section 
2.1.2.2, main text 

abbreviation (now also catalogue code?) denoting 
the Swartkrans 'Secondary Breccia' or 'Member 2'. 
The Swartkrans brown breccia. Vrba (1974b) 
further divides this breccia as follows: SKb 
(earlier) and SKb (later). See section 2.1.2.2, 
main text 

abbreviation and catalogue code denoting Sterk­
fontein Type Site 

a slight rounded elevation on the surface of the 
tooth 

Villafranchian is currently thought to have 
lasted from 3-3,5m.y.B.P. to approximately 
900,000 yrs.B.P., when it terminated abruptly with 
the onset of the first severe climatic fluctua­
tions which heralded the Gllnz glaciation in Europe, 
the climatic fluctuations apparently being respon­
sible for the extinction of many mammalian forms 
which characterised the Villafranchian 

Stage of the Miocene epoch; Upper Miocene. The 
Sarmation Stage intervenes between it and the Mio­
cene-Pliocene interface (see Fig.42 Appendix X) 

The last glaciation, central European terminology, 
= Weichselian Glaciation. The \Xlrm glaciation is 
taken by some authors as beginning at 115~000yrs. 
B.P. when the ".'arm climate which had characterised 
the Eemian Interglacial begdn to deteriorate with a 
series of relatively mild climatic fluctuations, and 
others at a slightly younger date. The onset of the 
first severe cold period v.ras at 75,000 B.P. The 
~Irm terminated at +-11,000 yrs.B.P., the latter 
date also marking the termination of the Pleisto­
cene epoch 

the beginning of the ~vUrm glaciation 
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discussed pp.246-247. H. cf. H. leucurus illustrated 
(line drawings) Fig.3 a-h, p. 248. Latel~a'l and pala.tal 
views of cranium and occlusal and lateral views of 
maxillary and mandibular teeth shown. Draffil from 
speclmen B.M. 15923. 

BLYTH, E. 1851. Report on the mammalia and more remarkable species 
of birds inhabiting Ceylon. J. Asiat. So~. Beng. 20 
169-172 • 

H. bengalensis n. sp. and H. zeylonensis n. sp. 
described on pp.170 and 171 respectively. No illus­
trations. 

BOSCO, C. 1898. Hystrix etrusca n. sp. Palaeontgr. italica It 141-
153. 

Good text description, measurements and illustrations 
(Tav. 10 figs. 1-9, Tav. 11 figs. 1-6) of H. etrusca 
n. sp. This species compared with all living and fossil 
species then known. H. bengalis. H. cristata.H. hirsuti-
rostr-L1?. and H. javanica of the modern species, and -
H. lamandini, H. major, H. primigenia, H. refossa, 
H. sivalensis, H. suevica and H: vel1usta of the fossil 
species mentioned-:-In Italial1-. -.------
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BRANDT, J.F. 1835. Mamma1ium Rodentium Exoticorum Novorum vel minus vite 
cognitoruITl. Mem. de l'acad. de St. Petersb. Ser. 6, 
Seiene. mathern., phys. et n"atur: 3 (2) :357-442 
PI s. 1-17. -

With 17 plates, 10 of these depicting Rystricidae. 
Hystrix hirsutirostris n. sp. described p.375, il1us­
trateg-pl. 8. Not seen After Mohr 1965, p.l57. 

BRANDT, J.F. 1855. Beitrlige zur nHhern Kenntniss der SHugethiere Russlands 
~m. de l'acad. de St Petersb. Ser. 6, Seiene. mathern., 
phvs. e£ natur. 9 (5) : 125-365 - -
With Plates 1-11. Discusses the basic three-fold divi­
sion of the Order Rodentia into Sciuromorpha (p.144) 
Myomorpha (p.292) and Hystrieomorpha (p.299), based on 
jaw musculature. Not seen. After Simpson 1945. 

BRISSON, A.D. 1756. Regnum Animale in classes IX distributum, sive syno­
psis methodica. Paris~ : C1. Jean-Baptiste Bauche vii + 
382pp. 

BRISSON, A.D. 

Hystrix novae hispaniae n. sp. (after Ray 1693) p.127, 
H. hudsonis n. ~p. p.128 and H. orientalis n. sp. p.13l 
described. Illustrated. Not seen. After Tate 1935 p.297. 

1762. Regnum Animale in classes IX distributum, sive synop­
sis methodica. Paris: C1. Jean-Baptiste- B&uche (2nd Ed") 

Hxstrix americanus major n. sp. described p.89. Not seen 
After Tate 1935 p.297. 

BRUNNER, G. 1954. Das Fuchsloch bei Siegmannsbrunn (Oberfr.) ..,. eine Medi­
terrane Riss-I.Jllrm-Fauna. Neues Jb. Geo 1. Pal.1lont. Abh. 
100 (1) : 83-113. 

Hystrix schaubi n. sp. described pp.99-10l. Occlus~l and 
lateral views of the mandible illustrated (line dr",;:ing) 
Fig. 6 p.99. A few dental measurements provided. PGor 
description. 

CABRERA, A. 1924. Hystrix occidanea sp. n. Bol. Soc. Esp. IIist. Nat. 24 
220-223 

In Spanish. Rystrix occidanea n. sp. described p.220. 
Lateral view of cran"{um (line drawing) shown p.221, no 
figure number. Cranial measurements of R. cristata, 
~enega1ica, and ~ occidanea on p. 2ZO:-

GATESBY, ? 1731 Title untraceable. Nat. Rist. Carolina 1, XXX 

Hystrix pilosus americanus n. sp. or 'hairy Canada 
porcupine' described. Not seen. After Ellerman 1940 
p.18l 
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COLBERT, E.H. 1933. Two new rodents from the Lower Siwalik Beds of India. 
Am. Mus. Novit.No. 633: 1-6 

Sivacanthion comnlicatus new genus, n. sp. described p.3 
Line drawings (Fig. 2 p.4) illustrate occlusal and lateral 
views of left mandibular fragment, specimen A.M.N.H. 
No. 19626. Dental measurements of S. complicatus, ~­
thion subcristata papae Allen and Atherura macroura 
hainana Allen provided p.5 

COLBERT, E.H. 1935. Siwalik mammals in the American Huseum of Natural 
History. Trans. Am. Phil. Soc. N.S. 26 : l-3a~ 

,,' ---_. ---------
Hystrix sivalensis Lydekker 1878 discussed p.n. Line 
drawing (Fig. 32 ,po 72) illustrates 10,ver HI' occlusal 
and lateral view. Measurements of Ml provined. This par­
ticular H. sivalensis specimen has since been trans­
ferred to H. cf. leucura (Black 1972). H. cf. leucurus 
Sykes discussed p.7:r:--:cITvacanthion complicatus Colbert 
described and illustrated p.73 Fig. 33, a line drawing 
of occlusal and lateral views of left mandibular frag­
ment. Measurements of latter species provided. Good 
list of references. 

COLBERT, E.H. and JONES, D.A. 1953. Pleistocene mammals from the limestone 
fissures of Szechwan, China. Bull. Am. Mus. Nat. Rist. 
~ (1) : 1-134. 

Hystrix cf. subcristata discussed pp.40-4l. Fig. 14, 
p.4l (line drawing) illustrates specimen A.M.N.H. 
No. 18747, a right mandible, lateral view. Occlusal 
surface of in situ HI also shmVl1. Table 8 p.4l gives 
measurements of H. subcristata from various localities. 

CORBET, G.B. and JONES, L.A. 1964. The specific characters of the crested 
porcupines, subgenus Hystrix. Proc. zool. Soc. Lond. 
144 (2) : 285-300. 

An important taxonomic paper. The reliability of the 
characters used for specific diagnoses in the subgenus 
Hystrix is examined. Only three species are recognized: 
H. (H.) cristata Linn. 1758, H. indica Kerr 1792 and 
H. africaeaustralis Peters 1852. T~axonomic status 
of H. ste?manni, H. galeata and H. hirsutirostris is 
assessed. Several synonyms listed. Several tables, 
figures and lists of cranial and dental measurements 
provided. 

I 

CUVIER, G.F. 1822. Title not traceable. Mem. Mus. Natn. d'Hist. nat. Paris 
9 : 413-437. 

Erethizon, new genus, and Acanthion, new genus defined 
on p.425. Acanthion seneqaITca n.sp. and A. daubentoni 
n. sp. described on pp.430 and 431 respectively. Illus-­
trated in Pl. 20. Not seen. After Tate 1935 p.299 and 
Simpson 1945. 
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CUVIER, F. 1829. Genre des Atherures. Dictionnaire des Sci. nat, 
. 59 : 483. Strasbourg and Paris ' 

Atherurus, new genus, defined on p.483. Not seen. 
After Mohr 1965 p.157. 

CUVIER, Baron G. 1829.Le R~gne AniF.a1e Vol. I 2nd Ed. Paris 

Atherura, new genus, described p.215. Not seen. 
After Gray, 1847 p.98. 

DE SELYS- LONGCHAHPS? 1839. Etudes de Hicromammif~res p.152. The rest 
of this reference proved untraceable. 

Hystrix alba n. sp. described p.152. Not seen. After 
Ellerman 1940 p.219. 

189 ' ,,, d '11 ( , 1 DEPERET, C. O. Les anlmaux P110cenes u ROUSSl on. Nem. Soc. geo. 
France, Pa1eont. 3 : 1-194, P1s. 1-19. Paris . (Bos~o 
1898 p.151 quotes-the reference as Vol. 1 (2) :43 
Tav. IV, figs. 12-16) -

Hystrix primigenia (Wagner) mentioned pp.43-47, illus­
trated Pl. IV, fig. 7 and 12-16. Not seen, after 
Hugueney and Hein (1966) p.266, Bosco (1898) p.151. 

DE RAN IYAGALA, P.E.P. 1951. Some mammals of the extinct Ratnapura of 
Ceylon Part III. Spolia Zey1anica 26: 117-124. 

Acanthion siva1ensis sinha1eyus. Deraniyaga1a 1951 
described. Not seen, vide Deraniyaga1a 1958. 

DERANIYAGALA, P.E.P. 1958. The Pleistocene of Ceylon. Nat Rist. Ser. 
Ceylon Nat Mus. l-IX : 1-164 

Hystrix siva1ensis sinha1eyus n. ssp. described p.83, 
mentioned p.41. Illustrated (photographs of isolated 
teeth lateral and occlusal views), P1.3 figs. 2-3, 
P1.39, figs. 1-6. 

DE SMAREST , A.G. 1822. MaMmalogie. 
Vol. II. Paris. 

Description ftes esp~ces de Mammiferes. 
Veuve Agasse. 

Hystrix couiy n. sp. and R. cuandu n. sp. described 
pp.345 and 3-46 respectively, illustrated in PI. 64 
fig. 4. Not seen. After Tate 1935 p.299. 

EDWAu~S, G. Clrca 1750. The title and place of publication of this 
reference proved untraceable. It is mentioned in 
Linnaeus 1758 p.57 as'Edv. avo 52, t.52' and in 
Shaw 1801 p.l3 

Hystrix canadensis n. sp. described p.52, illustrated 
Pl. 52. Not seen. From Linnaeus 1758 and Shaw 1801. 
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ELLERMAN, J. R. 1940. The families and Genera of Living Rodents ~ ~vith a 
list of named forBs. (1758-1936) Volume 1. Rodents 
other than Muridae. London: B.M.N.H. 

A standard text on rodent taxonomy in which all the 
known forms are listed with synonyms, and compared. 
Pp.173-220 deal with the Families Erethizontidae and 
Hystricidae. The skull of a species-representative of 
each genus is illustrated in lateral, dorsal and 
palatal view. Geographical distributions given. 
Heasurements (mainly cranial) provided. Good refe­
rence list. 

ELLERMAN, J.R. and HORRISON-SCOTT, T.C.S. 1951. Checklist of Palearctic 
and Indian mammals. London: B.M.N.H. 

Pages 517-520 list members of the Family Hystricidae 
which occur in this region. Many synonyms and refe­
rences given but no illustrations or measurements. 

FILHOL, H. 1876. Recherches sur les phosphorites du Quercy. Etude des 
fossilffiqu'on y rencontre et specialement de Mammi­
feres. Ann. Sc •• Geol. 2. (7) : 1-220 

Hystrix (?) lamandini n. sp. Named on p.49. No real 
description, measurements or illustrations. 

FRENKEL, H. 1970. Hystrix angressi sp. nov. A large fossil porcupine 
f~om the Levalloiso-Mousterian of the Geula cave. 
Israel J. Zool. 19 (1) : 51-82 

Hystrix angressi n. sp. described p.53. Six plates 
and 17 tables amply illustrate and provide measure~ents 
of the species and compare it vlith H. cristata, R. indica 
and H. africaeaustralis. Comprehensive well-presented -
data. 

GAUDRY, A. 1862." ~I!imaux fossiles et g~o12gie de l' Attique d' apres les 
recherches faites en 1855-1856 et en 1860 SOllS les 
~u§p~_ce:.~ __ "c!_~_'!~1:\~_a~JJ!lie d?§... S~i.~l}Cgs_-:--Par is .----

Hystrix primigenius (sic) Wagner 1860, discu3sed and 
illustrated on p.122, Pl.18 fig.2. Not seen. After 
Schlosser 1885 p.45 and Bosco 1898 p.15l (11). 

GERVAIS, P. 1852. Zoologie et Pal~ontologie Fran~aise. 2nd Ed. Paris 

Hystrix refoss~ a new fossil species, described pp.17, 
18, illustrated PI.48 figs. lla, lIb and 12. 

GERVAIS, P. 1859. Sur une espece de Porc-epic fossile dans Ie breches 
osseuses de l'11e de Ratoneau, pres Marseille. 
C.r. Acad. Sci. Paris 49 : 511-512 

Post-cranial remains of H. major described but not 
figured. 
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" , / I • GERVAIS, P. 1867-1869. Zoologie et P~leontologie generale Ser1e I 
Paris : 76-77 Fig. 3 

Hystrix major, a fossil species described and 
illustrated 

GRAY, J.E. 1842. Title untraceable. Ann. Mag. nat. Hist. 10: 261 

Atherurus africanus n. sp. described p. 261. 
After Eilerman 1960 p.208 

GRAY, J.E. 1843. List of the specimens of Mammals in the collection 
of the British ~fuseum (Natural History) London 
B.M.N.H. xxviii + 2l6pp. -----

Chaetomys, new genus, described on p.123, the type 
species of which is Hystrix subspinosa Kahl. 
Not seen. After Ellerman 1940 p.17S. 

GRAY, J.E. 1847. On the porcupines of the older or Eastern Continent, 
with descriptions of some new species. 
Proc. zool. Soc. Lond. 1847: 97-104 

Synopsis of Hystrix, Acanthion and Atherura, with lists 
of all known species (in 1847) with synony1ms of each. 
Acanthion hodgsonii n. sp. p.lOl, A. cuvieri n. sp. 
p.l02 and A.fieming"ii n. sp. p.l03:--fomprehensive 
cranial measurements for Hystrix cristata and H.leucurus 
(p.lOl) and the three new spec1es of Acanthion (p.l03) 

GRAY, J.E. 1865. Notice of an apparently undescribed species of American 
porcupine. Proc. zool. Soc. Lond. 1865: 321-322 

Echinoprocta, new genus described p.32l. Erethizon 
(Echinoprocta) rufescens n. sp. illustrated Pl. XI. 

GRAY, J.E. 1866. On the species of porcupines in the Gardens of the 
Society and in the British Museum. Proc. zool. Sc,;:. 
Lond. 1866 : 306-311 

The genus Acanthion Cuvier l822 is divided into three 
genera, tHO of them new :Oedocephalus Gray (p.308) 
Acanthochoerus Gray (p.309) and Acanthion (p.3l0). 
Acanthochoerus bartletti and A. grote'i n. spp. described 
on p.3l0. The latter is illustrated- (Pl.3l, engraving, 
external morphology). Hybrid porcupines discussed. 
Several synonyms of species of HystrJx mentioned. 

GREE~~OOD, M. 1955 Fossil Hystricoidea from the Makapan Valley, Transvaal. 

Palaeont. afro ~: 77-85, Figs. 27-28 

Three fossil species and one new genus of porcupines 
from the grey breccia, Hakapansgat Lime,vorks: Hyscrix cf 
africaeaustralis (p.77) H. major n. sp. (p.78) and 
Xeri"ohystrix crassidens neH genus n. sp. (p.8l). Line 
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draHings. Fig. 27a,b illustrates type specimen (man­
dible) of H. major Fig, 28a-e the syn-types of 
X. crassidens. Dental measurements for new species 
and for H. Cifricaeaustralis, H. cristata, H. primige'Qia 
H. siva,lensis' and !!..:..)ag:c~1.li-.-See Tables 6,7 pp. tl2-83. 

GREENWOOD, H. 1958. Fossil Hystricoidea from the. Hakapan Valley, Transvaal. 
Hystrix makapanensis nom. nov. for Hystrix major 
Greenwood. Ann. l-'lag. nat. Hist. Ser 13 1 (5) : 365 

GRILL, K. 1858. Zoologische Antecknigar aft T.F. Victorino 
Vet. Akadem. Handl. Stoc~holm 2 (1858) 19 

Hystrix ca~ensis n. sp. described p.19 

GROHOV, LM. 1952. Fauny grysunow (Rodentia) binagadinskogo pleistozena 
i jewo priroda. Tr. Estestv.-Inst. ~uz. J.M. Sardabi 
Acad. Nauk. Aserb. S.S.R., 5 : 203-349. Hystrix 
vino&.r~dov~ discussed (vide-Hohr 1965 pp.64, 163. 

GilNTHER, A. 1876. Report on some of the additions to the collection of 
lvf-<3nrrna1ia in the British Museum. Froc. zoo1. Soc. Lond. 
1876. : 735-751 

" 

Hystrix crassispinis n. sp. p.736. Pl. 70. text Fig. 
la-c p.737; text Fig. la p.738. Trichys new genus p.739 
P1.71; text Fig. 2a-d p.740. Synonyms listed. Body and 
cranial measurements provided. 

G~~HER, A. 1879. Description of a new species of porcup1ne from the 

HARLE, E. 1910. 

Philippine Islands. Ann. Mag. nat. Hist. Ser 2, 4 
106-107. 

Hystrix pumila n. sp. p.106, 107. Body and cranian 
measurements given. 

Porc-epic quartenaire des environs de Nontrejeau (Haute 
I 

Garonne). Bull. Soc. geo1. de France. Ser. 4, 10 : 
740-745 

H. refossa and H. major discussed, from Quaternary levels 
of caV2S in the Pyrenees. 

HERNANDEZ, F. 1651. Novum Plantae AniTI!. ~fin. Hexic::morum Rist. T1:es. Per 
Med. Nov:. Bisp.F1ace of publication and pubfisher-­
untraceable. 

~y~trix novaej1ispaniae n. sp. p.322 

HODGSON, J.(?) 1847. On a new species of porcupine. J. Asiat. ~~~engal 
16 : 771-774 

Hystrix alophus n. sp. (p.77l) Pl. 32. H. nepalensis 
mentioned p.772. 

HOOIJER,D.A. 1946. Some reI!'-<3rks on recent prehistoric and fossil porcupines from 
the Halay Archipelago. ~:..J.leci. ~ : 251-276 

Several specie3 of subgenera Hystrix,Acanthion discussed. 
The~ and T:r·j.s:hy.~ discussed":"" Good 'cranial and dental 
measurements (Tables 1-3) and dental iJh;strations(fir;s 1-20) 
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HUGUENEY, M. and MEIN, P. 1966. Les rongeurs Pliocenes du Roussillon 
dans les collections Lyonnaises. Trav. Lab. GeoI. 
Univ. Lyon. N.S. 12 : 264-266. 

Dental measurements and localities of Hy~trix prinigenia 
(Wagner 1860) p.264. 

JAGER? 1835. Ueber die fossilen Saugethiere welche in WUrttemburg 
gefunden worden sind. Place and name of publisher 
untraceable. 

JANOSSY, D. 

Hystrix suevica (as Hystrix sp.?) p.17 illustrated Tal. 3 
figs. 38, 39. After Schlosser 1902 p.138(24). 

1964. Letzinter~laziale Vertebratenfauna aus der Kalman 
Lambrecht Hghle, Bukk-Gebirg~ NO-Ungarn II Acta Zool 
Acad. Sci. Hung. 10 (1,2) pp.? Hystrix vinogradovi 
discussed and illustrated Taf. 2, figs 2~:f~6; Fig:--2 
No. l3. (Vide }"..ottl 1967 pp.308,309) 

JENT1NK, F.A. l879a. On the Sumatra porcupine Hystrix mJlleri, 
Temminck MS. Notes Leyden Hus. 1. Note 21 : 87-91. 

Hystrix rnulleri n. sp. p.89. Body and cranial measure­
ments p94. Several Hystrix species and synonyms discussed. 

JENTINK, F.A. l879b. On a new porcupine from South America. Notes Leyden 
Mus. l ' Note 22 : 93-96. 

Hystrix brandtii n. sp. p.96. Synonyms mentioned. 

JENTINK, F.A. 1895. On Trichys fasciculata (Shaw) Notes Leyden Mus. 
16 (1895) : 205-209 

Taxonomy of Trichys fasciculata discussed in some 
detail. No illustrations. 

KERR, R. 1792. Animal Kingdom. London; publisher untraceable: 212-216. 

H. indica n. sp. (as H. cristata indica)p.213. H. cristata 
H. cristata europaea, H. prehensilis, H. prehensilis major, 
H. prehensilis minor, H. mexicana, H. dorsata~ H. dorsata 
alba, H. macroura and H. torosa discussed ,with synonyms. 
Very old references to porcupines mentioned. 

KORTENBONDT VAN DER SLUYS. G. and ZAGWIJN, W.H. An introduction to the 
stratigraphy and geology of the Tegelen clay pits. 
Med. CeoI. Stiehl. N. S. No. 15 : 31-37 

H. et~iLBosco 1898 described from the Tegelen Clay 
p.36 (Villafranchian) 

KO RVEN KONT 10 , V.A. 1934. Mikroskopische Untersuchungen an Nagerincisiven 
unter Hinweis auf die Schmelzstruktur der Backenzghne 
Histol. Phyl. Studie, Ann. Zool. Soc. Vanamo 2 : 1 
xiv + 274pp. 

Incisor enamel of "Hystrix~'_~aman~ini resembles that of 
Arctomys. 
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KURL, H. 1820. Beitrage Zoologie Mammalia. Place and name of publisher 
untraceable. 

Hystrix insidiosa n. sp. H. nycthemera n.sp. and 
H. subspinosa n. sp. p.71. After Ellerman 19/~0. 

LACEPEDE, B.G. de. 1799. Tableau des divisions, sous-divisions, ordres 
et genres des matnriliferes. In: Buffon, G.L.L.de, HistClire 
naturel1e Paris: P. Didot-r'Aine et Firmin Diciot. 
Vol 14 Quadrupedes pp.144-l95. 

H. americanus Raj 1693 = Coendou sp. Coendou new genus 
p.ll (according to Ellerman 1940 p.l~2). NoE seen, vide 
Ellerman 1940 (p.refs given as 1-18) and Simpson 1945 
(p.refs. given as 144.195). 

LANDRY, S.O. 1957. The interrelationships of the New and Old World 
Hystricomorph Rodents. ~niv. Cal if. publ. Zool. ~ : 1-105 

Many fossil species discussed pp.59-64. Plates 1-5 
illustrate the dentitions of several modern Hystrico­
morphs. 

LEIDY? 1869. Extinct mammalian fauna of Dakota and Nebraska. J. Acad. 
nat Sci. Philadel. Ser 2, ~ : 343, Pl. 26~ figs. 23,24 

Hystrix venustus described p.343 illustrated Pl.26 
figs. 22,23,24. (vide Schlosser 1884 p.48) 

LINNAEUS, C. 1758. Systema Natuy~e. 10th Ed., l : 56-57 

Original description of the. generic character of Hystrix • 
Five species H. cristata (p.56), H. prehensilis, 
H. dorsata, H. macroura and H. brachyura (p.7S) briefly 
described, synonyms mentioned. No illustrations or 
measurements. 

LONNBERG, E. 1908. Mammals Schwed. zool. Exped. nach d. Kilimandjaro 
und Meru. Uppsala pp.28-Jl. 

Hystrix galeata ambigua n. ssp. p.29. Pl. 5. After 
LUnnberg 1912. 

II 

LONNBERG, E. 1912. Mammals collected by the Swedish Zoological Expedi-

II 

tion to British East Africa, 1911. K. svenska Vetensk­
AkC:d. Handl. 48. (5) : 109-110. 

H. galeata somalensis n. ssp. pII09. With cranial 
measurements 

LONNBERG, E. 1922. On the Chinese porcupine Hystrix subcristata 
Swinhoe, with remarks about the development of the 
Hystricidae ~rk. f. Zool. 15 (18) : 1-10 

Paper discusses evolutionary trends and taxonomic 
problems 
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" LONNBERG, E. 1924. On a new fossil porcupine from Honan with some 
rernarks about the development of th.;: Hystricidae. 
Palaeont. Sin. Sere C, l (3) : 1-15. 

Hystrix (Acanthion) lagrelli,., n. sp. p.l Figs .1.-4 
(p.1S) (including H.(A.) javanicum). Cranial measurements 
p.2. Excellent description. Evolutionary trends within 
the Hystricidae are discussed. Important taxonomic paper. 

LYDEKKER, R. 1878. Notices of Siwalik Mammals. Rec. geol. Surv. India, 
11 : 64-104. 

Genus Hystrix discussed pp.98-100. H. sivalensis n.sp. 
pp.98-100. Dental measurements, not Illustrated. 

LYDEKKER, R. 1880. A sketch of the history of the fossil vertebrata 
of India. J. Asiatic Soc. Bengal 49 (2) : 8-40 

Hystrix siva1ensis discussed on p.33. 

LYDEKKER, R. 1883. Synopsis of the fossil Vertebrata of India. 
Rec. gecl. Surv. India 16 : 61-93. 

Hystrix siva1ensis discussed on pp.84, 91 

LYDEKKER, R. 1884. Indian Tertiary and post-Tertis.ry Vertebrata~ R.odents 
and new ruminants from the Siwaliks and sYTlC'psis of 
Mammalia. Mem. geol. Surv. India (Palaeont. Indica) 
Ser. 10,2. (3) : 105(1)-134(131) --.. -.----. 

Pages 110-111 important. Hystrix siva1ensis p.9S, 
discussed pp.l09-111, 126. I1lustrat~d Figs. 4,5 and 
Pl.13. Specimen BM15923 illustrated (Fig. 5) as 
H. sivalensis has been placed in U. cf. leucura 
(Black 1972). 

LYDEKKER, R. l885a. Catalogue of Siwalik Vertebrata in the Indian 
Museum. Part I. ~~mma1ia. Calcutta. 

Hystrix sivalensis discussed on p.13 (possibly 
.!!; c£.' leucura, in part) 

LYDEKKER, R. l885b. Catalogue of fossil Marmnalia in the British Museum 
Part I. London 

Pages 233-249 important. Hystrix sivalensis discussed 
pp.248-249, illustrated Figs. 31-i3 (the particular 
specimen under discussion now referred to .!:!. cf. leucura). 

LYDEKKER, R. 1886. Indian Tertiary and post-Tertiary vertebrata. The 
fauna of the Karnul Caves. Mem. ~eol. Surv. India 
"Q~a1aeont. Indica) Ser. 10 ~ (1) : 37-38. 

~ystrix crassidens n. sp. described and illustrated 
Pl. 8, figs. 16-23a. Illustrations peer. 
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LYON, M.W. (Jnr) 1907. Notes on the porcupines of the M4lay Penin­
sula and Archipelago. Proe.. U.S. natn. ~us. _!32 
(1552) : 575-594. 

Old Horld porcupines divided into two subfamilies: 
Hystricinae and Atherurinae. Acanthion Cuvier revived. 
Thecurus nev7 genus p. 582 and T. sumatrae n. sp. p. 583. 
Key to the genera of ¥~layan porcupines p.576, list 
of diagnostic characters. All local species listed, 
with synonyms. Plates 54-57 illustrate crania of 
Thecurus, Atherurus, Trichys Hystrix and Acanthion. 
Important taxonomic comments. 

MAJOR, P.H. 1878. On the Hannnal fauna of the Val d'Arno. Quart • .1, 
geol. Soc. Lond. 41: 1-8 

Hystrix etrusca initially mentioned as !!.ystrix sp. 

}~LEZ, M. 1963. Die quartare Fauna der H~hle Veternica Medvednica­
Kroatien. Palaeont. Jugosl. Zagreb. 5 : 1-198 
12 text fi gs.-40 Pl s. 34 tables ~ 1 map. 

German summary. Histrix cristata minor n. sp. or ssp. 
described, illustrated. Tav. V figs la-c. Not seen, 
after Mottl, 1967 p.307. 

MARSDEN, W. 1810. History of Sumatra (3rd. Ed.). Kuala Larupur. 
OxfO'rci Univer sity Press. 

Hystrix longicauda n. sp. illustrated (poor sketch) 
Pl. 13 p.118. No description. 

MATTHEW, W.D. 1929. Critical observations on Siwalik mamrr~ls. 
Bull. Am. Mus. nat. Rist. 56 (7) : 437-560 

Hystrix sivalensis Lydekker and H. cf. leucurus discussed 
pp.444, 559, 560. Fig. 55 shows dentition of skull 
BM15923. 

MELENTIS, J.K. 1968. Die Pikermifaunen von Halmyropotamos (EubSa­
Griechenland). Ann. Ceo1. des pays Helleniques 
Ser 1, ~ : 1-725 

?ystrix pril!ligeni~ (Wagner) discussed pp.321-323. 
Fig. 8 p.322 occlusal plan of lower molars. Table 2 
provides dental measurements. 

MELENTIS, J.K. and SCHNEIDER, H. 1966. Studien tiber fossile Vertebraten 
Griechenlands. 17. Eine neue Pimermifauna in der nYhe 
der ortschaft Alifaka in Thessalien (Griechenland) 
Ann. Geo 1. des pays Hel1&niques Ser. 1, ..!~, : 267-288. 

Hystrix primigenia (l~agner) discussed pp.282-284. 
Illustrated Text fig. 4 and Pl. 2 fig. 1. 
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MERREH ? 1786. Title untraceable. Hystrix torosa? l,eske' s l'fagazine 
zur Naturk und Oekonomie 1786, p.ii : 197-198 

Hystrix torosa, discussed on pp.197-l98. Not seen. 
Af'ter Kerr 1792 p.2l6. 

HILLER, ? 1903. Title untraceable. Proc. U.D. Nat. Hus. 26 469 
Trichys macrotis n. sp. described p.469. 

NOHR, E. 1965. Altvleltliche StachelschHeine. Die Neue Brehm-Bucherei 
~ittenberg Lutherstadt: A. Ziemsen Verlag. 164 p. 
ll5 Figs. 

In two sections, the first dealing with porcupine 
natural history, the second with systematics. The 
general section contains chapter devoted to fossil 
porcupines (pp.6l-67), apparently taken from Landry 
1957. Excellent general reference. All modern Old 
'.Jorld species well illustrated. Good bibliography. 

HOLINA, J.E. 1808. Geogr. Nat. and Civil History of Chile. 'Trans­
lated from the original Italian by an American' 
(Isaac Riley?). Place and name of publisher untraceable. 

H. chilensis n. sp. described p.205 

HOTTL, M. 1967. Neuer Beitrag zum Hystrix - Horizont Europas 
Annln. naturh. Mus. Hien 71 : 305-327 

" 

Porcupine evolution in Europe discussed, several species 
mentioned and illustrated. Deals with Hiddle and Upper 
Pleistocene localities. 

MULLER F. 1910a. Eine neue Hystrix - art aus dem Nordwesten Deutsch-

11 

Ostafrikas. Arch. f. Naturgesch. Berlin ~ : 180-188. 

~ystrix stegmanni n. sp. pp.18l-l86. Tables I and II 
give cranial measurements, and of compared species 
(H. cristata, H. africaeaustralis, H. ga1eata and 
H. g. &~a).Figs. 1-6 (photographs) show views of 
the crar,iulTt and mandible. 

MULLER, F. 1910b. Besprechung einiger Hystrix-schMdel aus Deutsch 
Ost-Afrika. Sber. Ges. naturf. Freunde Berlin, 8 : 
309-315. 

Hystrix africaeaustra1is prittwitzi n. ssp. p.3l1, 
fig. 2. H. stegmanni n. sp. p.3l2 fig. 3. MUller des­
cribed this species previously (1910a). H. galeata 
conradsi n. ssp. p.314, H. ga1eata lademanni n. ssp. 
p.3l4, H. ga1eata lSnnbergi n. ssp. p.315, fig. 4 p.314. 
Fig. 1 shows H. galeata. 
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MilLLER, F. 1911. BeitrHge zur Kentnis der Stache1schweine Asiens, 
inbesondere PalMstinas. I. Sber. Ges. naturf. 
Freunde Berlin, ~ : 110-130. 

" 

Hystrix hirsutirostris satunini n. ssp. p.117; 
H. hirsutirostris b1andfordi n. ssp. p.121; H. hir­
sutirostris mersinae n. ssp. p.122; H. hirsutirostris 
aharonii n. ssp. 123 and H. hirsutirostris schmitzi 
n. ssp. p.126. Fig. 1, p.122 shows cranium of 
H. hirsutirostris mersinae, fig. 2, p.125 cranium of 
H. hirsutirostris aharonii. Two tables, cranial 
measurements, key. 

MULLER, F. 1919. BeitrHge zur Kenntnis der Stachelschweine Asiens 
inbesondere Pa1estinas. 
Berlin, 1919 : 61-70. 

II. Sber. Ges. naturf. Freunde 

Hystrix narynensis n. sp. described pp.67-69. Other 
species occupying the region considered. Two tables 
(pp.62, 63) provide cranial and dental measurements. 

" MULLER, F. 1920a. Eine neue Stachelschweinart aus Turkestan. Zool. 
Anz., ~ : 190-194. 

Hystrix narynensis n. sp. p.190, fig. 1, p.190, cranial 
view; fig. 2, p.193 cranial view; cranial measurements 
of H. narynensis, H. hirsutirostris and H. cristata 
p.191. MUll'er mentioned H. narynensis n. sp. in an 
earlier publication (1919). 

" MULLER, F. 1920b. BeitrMge zur Kenntnis der Stachelschweine Asiens, 
inbesondere Palestinas. III Zool. Anz., 51 : 195-200. 
Hystrix mesopotamica n. sp. p. 198, Fig.l. cranial 
view;Fig. 2, p.199. Cranial measurements of n. sp. and 
locally occurring porcupines given p.197. 

OKEN, L. von 1816. Lehrbuch der Zoologie. Place and name of publisher 
untr8.C'e:'lble. 

Oken gives Hystrix paragayensis, new name for H. prehen­
siljs, lists H. br2siliensis, H. mexicana as synonyms. 
(pp.870-873). After Tate 1935, p.209. 

OLFERS, ? 1818 and 1820. No information concerning these publications 
(except as in Tate 1935, p.308) available. 

Hystrix tortilis and H. pollicaris n. ssp. described 
p.2ll. After Tate 1935, p.308. 

ORLOV, Yu. A. (ed.) 1962. Osnovy paleontologii Vol. XIII. (Fundamentals 
of Palaeontology - a manual for the palaeontologists 
and geologists of the USSR in fifteen volumes). Moscow 
1962 : 44lp. Translated into English by Israel Progiam 
for Scientific Translations, Jerusalem 1968. 

Excellent general reference. Illustrations, stratigra­
phic and locality maps of all mammalian fossils occurring 
within Greater Russia. Russian and non-Russian references 
g~ven. 
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PEl, W.C. 1936. On the mammalian remains from Locality 3 at Chou­
koutien. Pa1aeont. Sinica, Ser. C, ~ (5) : 1-108. 

Teeth from Locality 3 are referred to Hystrix cf. 
subcristata p.81, illustrated Pl. 5, figs 23, 24 

PEl, W.C. 1940. Note on a collection of Y,amma1 fossils from Tanyang 
(Kiangsu). Bull. geo1. Soc. China 19 : 147-188. 

Hystrix cf. subcristata described from this locality. 

PETERS, W.C.H. 1852. Naturwissenschaf1iche Reise Nach Mossambique. 
Zoologie I. Saugethiere. Berlin: Georg Reimer. 
i-xvi, 202pp. 44 P1s. 

H. africaeaustra1is n. sp. p.l70-171. Body and cranial 
measurements, illustrations of cranium P1.32 figs.6,7. 

PILGRIM, G.E. 1910. Preliminary note on a revised classification of 
the Tertiary freshwater deposits of India. Rec. geo1. 
Surv. India 40 (3) : 185-205. 

Hystrix siva1ensis mentioned p.200, as Hystrix Spa 
from Asnot, Hidd1e Siwa1iks. 

PILGRIM, G.E. 1913. Correlation of the Siwaliks with mammal horizons 
of Europe. Rec. geo1. Sury. India ~ (4) : 264-326. 

Hystrix siva1ensis discussed p.293. 

PIVETEAU, J. 1958. Trait~ de Pa1~onto1ogie. Vol. 6, Part 2, }~rnmi­
feres Evolution. Paris: Masson and Co. : 707-708. 

QUENSTEDT, 

General reference. Hystrix siva1ensis p.707, Fig. 62. 
H. cristata Fig. 63, p.707. Sivacanthion comp1icatus 
and Trichys macrotis p.708 Figs. 64,65. 

? 1882-1885. 
57-58. 

Handbuch der Petrefactenkunde. Vol. 3 : 
Place and name of publisher untraceable. 

Hystrix suevica (as Hystrix sp.?) pp.57,58; illustrated 
~~~--~~--~ Tat. 3, figs. 25,26,53,54. H. refessa p.57, illustrated 
Taf. 3, fig. 55. After Schlosser 1885, p.46; 1902 p.138. 

RAJ. (?) 1693. Abbreviated surname, no initials traceable, probably an 
alternative spelling of Ray (see below). 

RAY, J. 1693. Sym. meth. Anim. Quadr. Place and name of publisher 
untraceable. 

Hystrix americanus p.208. After Tate 1935, p.297 

RJABININ, A.N. 1929. Taraklijskaya fauny m1ekopitajuscich I Carnivora 
vera, Rodentia, Subungu1ata. Trudy. geo1. Muz. Nauk. SSR. 
2 : 75 - 115 (127-134 fv.) 

Hystrix bessarabica n. sp. pp.112-l15. Pl.10, figs.l,la. 
After Su1imski 1960 pp.329,332. 
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ROBERTS, A. 1936. Report on a survey of the higher vertebrates of 
north-eastern Zululand. Ann. Transv. Mus. 18 (3) : 240 

H. africaeaustralis zuluensis n. ssp. p.240. 

ROBERTS, A. 1951. The mammals of South Africa. Published by the 
'Mammals of South Africa Book Fund', distrib. C.N.A. 
x/viii 700p. Plates (colour) I-XXIII; (photographic) 
I-LIV 

General reference. Descriptions of and key to living 
southern Africa porcupine. 

ROGER, O. 1885. Kleine paHlontologische Hittheilungen. II. SlIugethier­
reste aus der Reischenau. Ber. Naturwiss. Ver. Augsburg, 
28 : 99-110. 

Hystrix suevica and H. vliedemanni n. sp. p.109, illustrated 
Taf. 1, fig. 12. H. lamandini and H.primigenia mentioned 
1'.110. 

~OGER, O. 1888. Hystrix iviedemanni, Sliugethierreste aus der Reischenau. 
Ber. Natun7iss. ver. Schi.]lIben u. Neuburg, 28 : 109, TaL 1 
fig. 12. Vide Schlosser 1902, p.138(24). -

Apparently the same as Roger 1885, possibly misquoted 
by Schlosser. 

ROGER, O. 1898. Hirbelthierreste aus dem DinotheriumslInde. Ber.Naturwiss. 
Ver. Sch~~aben u. Neuburg, 1898 : 7, TaL 3, figs. 9,10. 

Hystrix wiedemanni (possibly as Anchitheriomys wiedemanni) 
discussed and illustrated. After Schlosser 1902, p.138(24) 

ROGER, O. 1900. Hirbel thierreste aus dem Dinotherienslinde der Bayerisch­
schw!:ibischen Hochebene. Theil II. Ber. Naturwiss. Ver. 
Augsburg, 33 : 1-46 

Hystrix wiedemanni Roger 1885 from the above locality 
changed to Anchitheriomys. An upper jaw fragment and 
and humerus form the same locality referred to H. suevica. 
f,Eter };ohr 1965, p.63. 

ROTH and HAGNER, A. l85 ff. Title untraceable. Abh. d. K. bayer. Akad. 
7 (2) : 414. 

Hystrix primigenia (as Castor atticus) discussed and 
illustra'ted PI. 4, figs. 5,5a. Note: Schlosser 1885 
p.45 quotes the page ref. as 44 and the plate as Pl.10 
fig. 93. After Bosco 1898, p.151. 

SCHLOSSER, M. 1884. Die Nager des europaischen Terti!:irs nebst Betrachtungen 
tiber die Organization und die geschichtliche Entwicklung 
der Nager tiberhaupt. I Theil. Beschreibung der Nager aus 
den Phosphoriten und dem suddeutschen Tertilir nebst kriti­
scher Zusammentste11ung sammitlicher tertiarer Nagerreste 
Europas. Palaeontographica, Folge 7, 31 (3) : 19-162 
TaL 7 (3). 



395 

Hystrix primigenia, H. refossa, H. suevica n. sp. and 
H.(?) lamandini and their synonyms on pp.45(27), 46(28) 
47(29) and 48(30). H. suevica and H (?) lamandini 
illustrated Taf. 7(3) figs. 27,32,34,35,36,39,40 and 41 

SCHLOSSER, M. 1902. BeitrHge zur Kenntnis der SHugethierreste auf 
den sUddeutschen Bohnerzen. Geo1. u. Pa1Hont. Abh. 
n. f. 5, 1 : 115-258, TaL 1(6). 

Hystrix suevica discussed p.138(24) illustrated Taf. 1 
(6), figs. 10,11,15,24. 

SCID>1ARZ, E. 1911. Seven new Asiatic mammals, with a note on Viverra 
fasciata of Gme1in. Ann. Mag. nat. Hist. Ser. 8, J... : 
639-640. 

Acanthion sumbawae n. sp. pp.639-640. Cranial measurements 
provided. 

SCLATER, P. L. 1865. Description of a new species of Indian porcupine. 
Proe. zool. Soc. Land., 1865 : 352-356, PI. 16 

Hystrix malabarica n. sp. pp. 353-355 , illustrated P1.16 
Dorsal and palatal views of cranium p.355. 

SCLATER, P.L. 1871. Animals in the menagerie. Proc. zool. Soc. Lond. 
1871 : 233-236. 

Several synonyms mentioned. 

SEBA, M. 1734. Locup1etissimi Rerum Nat. Thesauri ••••• Vol. I : 79-84 
PIs. 50,51 and 52. 

Hystrix orienta1is cristata, n.sp. p.75, P1.50 fig. 1; 
H. ma1accensis n. sp. p.81, P1.51 fig. 1; H. orienta1is 
singu1aris n. sp. p.84 P1.52 fig. 1. These species form 
the basis of two Linnaean species, H. cristata and 
H. brachyura. After Tate 1935. 

SEE~~~, I. 1938. Die Insektenfresser, FledermHuse und Nager aus der 
ObermiocMnen Braunkohle von Viehhausen bei Regensburg. 
Pa1aeontographica, Abt. A, 89 : 1-56. 

Anchitheriomys wiedewEnni (Roger 1885) discussed. A jaw 
fragment showing molar pattern figured. After Landry 
1957 p.61. 

SELYS-LONGCHAMPS, de. 1839. See De Se1ys-Longchamps 

SHAW, G. 1801. General Zoology, or Systematic Natural History.London 
G. Kears1ey, Fleet Street. Vol. 2 (1) : 1-18. 
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Hystrix fasciculata n. sp. p.ll, illustrated Pl.124. 
Several species (many pre-Linnaean) listed with synonyms, 
external characters illustrated. H. cristata p.l Pl.122; 
R. prehensilis p.7 Pl.123; H. mexicana p.8; R. macroura 
p.9 Pl. 124; R. fasciculata p.ll Pl.124; R. dorsata p.13 
Pl. 125; R. orientalis singularis p.14. Body measurements 
only. 

SIl1PSON, G.G. 1945. The principles of classification and a classifi­
cation of the Mannnais. Bull. Am. Hus. nat. Rist., 85 
1-350. 

Excellent general taxonomic reference. Excellent 
bibliography. 

STIRTON, R.A. 1935. See General References. 

ST. LEGER, ? 1932. Title untraceable. Ann. Hag. Nat. Hist. 6 (15) : 89 

Atherurus turneri n. sp. p.89. After Eller~2n 1940 p.208. 

SULIMSKI, A. 1960. Hystrix prinigenia (Hagner) in the Pliocene fauna 
from ~Teze. Acta Palaeont. Pol. 5 (3) : 319-333 Plo I 
figs. 1-3; Pl. II figs 1-5. 

Five text figures, table of measurements, good biblio­
graphy. Comprehensive discussion of H. primigenia and 
fossil species in general. 

SULIMSKI, A. 1964. Hystrix primigenia (Hagner). Acta Palaeont. Pol. 9 
149-244, 16 plates, 24 text figures, 26 Tables. 

Hystrix primigenia pp.233-234. Localities given. 

SlHNROE, R. 1870. Chinese mammals south of the river Yangtse and of 
the island of Formosa. Proc. zool. Soc. Land. 1870 
638-639. 

Rystrix subcristata n. sp. p.638. 

SYKES, W.H. 1831. Catalogue of the mammalia of Dukhun (Deccan); with 
observations on their habits etc. and characters of 
new species. Proc. zool. Soc. Lond. ~ : 103. 

Hystrix leucurus n. sp. p.l03. External characters 
only given. 

TATE, G.R.H. 1935. The taxonomy of the genera of the neotropical 
Hystricoid rodents. Bull. Am. Mus. nat. Rist., 68: 
295-447 

Each genus treated historically. Many synonyms listed. 
Good bibliography. Important taxonomic publication. 
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THOMAS, O. 1893. Description of a new porcupine from East Africa. 
Ann. Mag. nat. Rist., Ser. 6, ~ : 229-231. 

Rystrix galeata n. sp. described p.230. Cranial mea­
surements given p.23l 

THOMAS, O. 1895. On the genera of rodents: an attempt to bring up to 
date the current arrangement of the order. Proc. zool. 
Soc. Lond. 1895 : 1012-1028. (Journal Zoology 

---- = J. Zoology) 

Atherurus centralis n. sp. described. 

THO~AS, O. 1916. The porcupine of Tenasserim and southern Siam. 
Ann. Mag. nat. Rist. Ser. 8, 12 : l36-l39. 

Acanthion klossi n. sp. p.139. Cranial measurements 
of this species and /I. brachyurus on p. 138. Possible 
synonyms mentioned. 

THOMAS, O. 1922. New and interesting mammals from the Mishmi Hills. 
,8. The porcupine of Assam. J. Bombay nat. Histo Soc. 
28 : 431-432. 

Acanthion millsi sp. nov. p.431. Cranial measurements 
p.432. 

THOMAS, O. 1925. On the mammals (other than ruminants) collected by 
Captain Angus Buchanan during his second Saharan Expe­
dition and presented by him to the National }fuseum. 
Ann. Mag. nat. Hist. Sere 9, ~ : 187-197. 

Hystrix aerula n. sp. p.196. Body and cranial measure­
ments p.196. H: senega1ica mentioned. 

TEILHARD DE CHARDIN, P. 1936. Fossil marrnnals from Locality 9 of 
Choukoutien. Palaeont. Sinica. Ser C, L (4) : 1-61 

Hystrix 1agre1li p. 20. H. cf. subcristata p.22. 

TEILHARD DE CHARDIN, P. and PEl, W.C. 1941. The fossil mannna1s from 
Locality 13 of Choukoutien. Palaeont. Sinica. N.S. C, 
11 (126) : 1-106. 

Hystrix 1agrelli discussed p.58, illustrated figs 48a 
p.59~ 48b p.60. H. cf. subcristata p.6l, illustrated 
fig. 49 p.67. Cranial and dental measurements of both 
species pp.60, 61. 

VAN DER HOEVEN, ,J, and DE VRIESE ? 1836. Boekbeschouwing en letterkundige 
Berigten Tijd. Natuur. Geschied en Physio1..1 : 110 

Hystrix ecaudata n. sp. and H. torquata n. sp. p.llO. 
After Ellerman 1940 p.2l7. 
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VERESHCHAGIN, N.K. 1959. Hlekopitayushchie Kavkaza : Istoriya 
formirovaniya fauny. Hoscow and Leningrad: Akademir 
Nauk. SSSR. 816 pp. (The Mammals of the Caucasus : A 
History of the evolution of the fauna) from the English 
Translation, Israel Program for Scientific Translations 
Jerusalem 1967 : S. Monson. 

Excellent general reference for fossils occurring in 
this region. 

VOGEL, J.C. and WATEREOLK, H.T. 1963. Groningen Radiocarbon Dates 4. 
Radiocarbon 5 : 163-202 

Date for Leval1oiso-Mousterian in Middle East. 

WAGNER, J.A. 1844. Supp1ementband IV to J.C.D. Schreber's Die 
Saugethiere in Abbi1dungen nach der Natur mrt 
Beschreibungen Er1angen. pp.14-26, P1s.l66-170 

Important taxonomic paper. Wagner eliminates Acanthion 
Cuvier, equating it with Hystrix. Phi10gaeae (Old World 
Porcupines) and Philodendrae (New ,\Tor1d Porcupines) 
distinguished. Hystrix brevispinosa n. sp. p.20. 
Several Hystrix species and synonyms discussed. 

\~AGNER, A. 1848. Urwe1t1iche Saugethiere. Abh. Mathem~ Phys. C1. K. 
bayer Akad. wisa.1 (2): 374, Taf. 4, figs. 7,8. 

Lamprodon primigenius n. gen., n. sp. described and 
illustrated. After Eosco 1898, p .151. Sch10 sser 1885 p.45 
quotes illustration as Taf. 12 fig. 78. 

WAGNER, A. 1860. Neue EeitrHge zur kenntnis der fossilen S'augethierUber­
reste von ?ikermi. Abh. Math. Phys. Cl. K. bayer. Akad. 
Wiss. 8 : 109-158. 

Hyst_rix primigenia n. sp. p.129,130; illustrated P1.5 
fig. 12. 

WANG, K.M. 1931. Die Hl:3h1enab1agerung und Fauna in der Drachen-Manl-HClhle 
von Kiangsen, Chekiang. Contr. Nat. Res. lnst. Geol. 
(Academia Sinica) l : 41-64, Taf. 2 figs. 3-13. 

Hystrix kiangsenensis n. sp. p.47. Mandibular and dental 
measurements. Illustrated Pl. 2. Several fossil species 
discussed. 
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WROUGHT ON , R.C. 1912. Some new Indian mammals. J. Bombay nat. Hist. 
Soc. 21: 767-773. 

H. cuneiceps n. sp. p. 771. Cranial measurements p.772 
no illustrations. 

YOUNG, C.C. 1927. Fossi1e Nagethiere aus Nord China. Pa1aeont. Sinica 
Ser. C.,.2 (3) : 5-82. 

Hystrix cf. subcristata recorded from Chaoyangtung 
and Tang Shan Hsien. After Young 1934. 

YOUNG, C.C. 1930. On the mammalian remains from Chi Ku Shan near 
Chou Kou Tien. Pafaeont. Sinica. Sere C, 7 (1) : 1-19 

A fossil Hystrix ascribed to H. cf. subcristata pp.14.15. 
H. (Acanthion) 1agre11i also ;entioned. 

YOUNG, C.C. 1932. On the fossil vertebrate remains from Localities 2, 
7 and 8 at Choukoutien. Pa1aeont. Sinica Sere C, 7(3) 
383-393 -

Hystrix cf. subcristata described from Hoshangtung, 
Yunnan S. China. After Young 1934, pp.ll1, 139. 

YOUNG, C.C. 1934. On the insectivora, Chiroptera, Rodentia and 
Primates other than Sinanthropus from Locality 1 
at Choukoutien. Palaeont. Sinica Ser C, ~(3) : 1-39 

Lists sites at which H. cf. subcristatus occurs. 
Records its presence at Locality 1 Choukoutien (p.109). 
Synonymizes H. kiangsenensis Wang 1931 with H. cf. 
subcristata. 

ZITTEL, K.A. VON. 1925. Textbook of Palaeontology Vol. III Mammals. 
London : Macmillan and Co. 316 pp. 

Hystrix lamandini from the Eocene of Quercy mentioned 
on p.ll2. 
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