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THE material dealt with in this review has bef'1l derived from 
varioll s sources. A good portion of it is contained in the Albany 
Musemu, and for the loan of specimens I am especia.lly indebted 
to the Museums at Pretoria, Kimberley and Pietermaritzburg. 

It, may be .aid that the. present study again illustrates the fact 
t.hat the closer a group of organisms is studied and the wider the 
area from which they are obt.ained, the greater is the difficnlty 
ill formulating any clear diagnosis of specific characters. This 
fact is, of course, very confusing to t.he systematist, alt.hough of 
great theoretical interest. 

P e lu s i 0 s s i nu a t u s (SlIlith). PI. L,(XVI, fig. 3. 

Ste rn ot hre rn s s inu l\t ua Smith , Il l. Zool. S. Afr. Rept .. ] 838. 

Tbe Transvaal Musettm has specimens wbich I suppose should' 
be referred to the typical subspecies from Malta, near Leydsdorp 
(G. van Dam), from NabooLUsprnit (F. L. Clarke) and from 
Koedoespoort, near Pretoria. The type-specimens of Smith's 
species came from " rivers to the north of 25° south Ia.titude 

between 24.° and 25° they occurred in greatest abun­
dance." Thi~ region is that of the headwaters of the Limpopo. 
River, whence the above·mentioned specimens also came. These 
specimells, however, do not agree weU with Smith's figures. 'The 
vent.ml parts or the margi nals, especially V-VII, are broader in 
those specimens; tbe intergular shield and the anal shields are 
also broader. For comparison I now give an illustration of the 
plastron of the specimen [tom Naboomspruit. A dorsal view of 
the carapace of t,he Koedoespoort specimen is given in ' Records 
of the Albauy Museum:, ii i, pI. K..xi , fig. 1. 

The distinction of the subspecies z u I u e ns i s mihi described in 
, Records of the Albany Museum,' iii, 1'.372, rests especially on the 
more strongly developed protuberances of the vertebral shields. 
Tn s inu at us the sides of the carapace are more definitely 
arched above, and t.he margins postero-Iaterally are not so den­
tate and upturned as in z ulll c ns is. In the Koedoespoort 
specimen, which is largest., t,he hinder margins are scarcely 
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siunate, but in the two other examples decidedly so ; in the former 
only vertebra IV has a weak protuberance; in the Malta example 
vertebrals Ill- IV have distinct protuberances, but much weaker 
than those of zulu ens is. On the other hand , " very large 
example from Zulu land (Transvaal Museum coli.), with plastron 
measuring 320 mm., has the hind margin of carapace well-dentate 
and vertebral protuber •. nces well developed . 

We have two small examples from Gravelotte, North Trans­
vaal (V. Wager), which, 011 the geographical data. I take to he 
the young of s inuatus. These, with plastron measuring 
102 and 57 mm. respectively, have strong protuberances on 
vertebrals TII- IV and weaker ones on n, and the hinder margills 
of the carapace are strongly sinunte, but not uptul'l1ed. A pair 
of small barbels occur just behind the symphysis of the mandible. 
On the head the hind margins of the frontal sbields meet in nn 
obtuse angle. 

With regard to the vent·ral borders of marginals V- VU- un­
fortnnately termed 11 costals " in error throughout my account of 
Pelu sios sinuatus ann P. nigri ca ns- there is no difference 
between zu lu ensis and sinuntus as now understood. 

Pelu s ios nigrican s (Doltnd.) castano id es subS1)' nou. 
1'1. XXXVI, figs. I and 2. 

Testlldo nigri cans DomlCi., Zool. BeiLr., iii, 179 

This is based on a large specim.:n in the Trfl.ll svnn.J Museum 
from Richards Bay, Zululand , collecterl by 1I1r. H. W. Bell ­
Marley. It differs from s inu:;tu s Smith in the general form o[ 
the shell, which is rather elevated and compressed "'terally to 
such an extent that marginals V- VII show no division into upper 
and lower surfaces; t.hese are pll l'ely la.tern.l shields, taking no 
part whatever in the formation of the ventra l surface. 

Abdominal shields not flattened throughout their bre:;dth, hut 
bent upwards laterally; length very nearly equal to that of the 
femorals measurecl laterally. Femorals arched at their margins 
laterally. Outer margin of pectoral shield a little shorter thnn 
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the humeral (37: 4~). Intergular shield broadly pear-shaped 
(30 mm. long and 2<l mm. broad), anterior half well rounded. 
Suture between humerals only very slightly shorter than the 
intergular. Vertehral shields all narrow and without any 
medinn prominences. Second vertebral with anterior and pos­
terior portions of the lateral margin subequal on the left side. 
latter slightly longer on the right side; breadth very slightly 
exceeding the length. Third vertebral longer than second, 
measuring ·10 X 36 mm. Costa Is well-archcd above and taking 
a large part in the formation of the upper surface. Post.erior 
margins of carapace not dentate, nor upturned. The sudaces 
of the carapace are all roughened and worn, sbowing very li ttle 
concentric rings. Surfaces of plastron and of costals V- VU all 
smooth and polished, with more or less uniform chestnut tinge. 
Upper surface of head throughout very finely vermiculated. 
Hinn margins o( frontal shields meeting in an acute angle. 
Upper ja\\' \I'ith a very slight obtnse cnsp on each side of the 
median notch, n.lmost as in sinuatus. Lower ja.w without 
harbels, but with three enlarged scales just hehind the chin. 
Claws o( digits powerful and sharp, all very pale in colour; on 
forelimh outermost is smallest, II-IV a little stronger than I ; 
on llind limb II is strongest, I and III only a trifle weaker, IV 
still weaker, V quite small. A scaly fringe on the out.er side of 
the fore-limb; this bears two or tlnee somewbat enlarged 
flattish scales. 

lIIEAsuREMENTs.- Length of plastron 225, height of shell 98, 
breadth about middle 136, greatest breadth posteriorly 146 mm. 

This subspecies is no doubt closel)' related to castaneua 
Srhweiyg., which, according to Siebenrock, ranges (rom Natal to 
East Africa and Western Madagascar. I think it probable, 
however, that severn I forms have been confused under this name, 
and most of the records are based on quite young specimens 
wltich at present ought not to be identified subspecifically. The 
St. Lucia form seems distinguishable from that figured by 
Siebenrock as Castaneus on the (orm of the intergular shield­
a character ignorerl by Siebenrock in his descriptions, but 
evidently of considerable importance subspecifically. In 

, 
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castaneus the outer margin of the pectoral shield is said to 
equal the humeral, and to be as long as, or even longer than, the 
inner margins of pectoral and humeral combined; in casta­
noid es it is considerably shorter than combined pectoral and 
humeral intern ally, and is also short" r t han the outer border of 
the humeral. 

This St. Lncia form is also related to rhod es innu s ",i/li 
from N. Rhodesia, more so than to the typica I form of n i g r i c" n s. 
In the ill tergular character') rhodes ianus, cfI,stnneus and 
cnstanoides may he regarded as members of an evollltionary 
series. It. would be permissible t<> separate them specifica lly 
from ni gr ica n s. 

TffE SOUTff AFRI CAN FORMS OF PELl' S I OS )JAY nE nl S­

TINGU lSIIED AS F OLLOWS : 

I. On the cbin n. pflir of t.iny barbels, but no enlArged sca les ; 
shell not laterAlly compressed, Illn.rginals " - VTT presenting: 
E\ latera l edge separat.ing dorsal and ,'entral su rfaces; length 
of outer border of pectoral shield exceeding length of ou ter 
border of humeral. 
Vertebrats rn and IV with conspiclI ous median protubcr­

nnces; two hindermost marginsls on each side somewhat 
upturned, perhaps only slightly. Zulu land. 

P. s inu ntus (8I11il"' ) zulu e ns is Newitt . 
Vertebral IV with n small median protubernnce, lIT with 

a. very weak one or none a.t nil; posterior marginn Is 
not upturned . Headw(lters of Limpopo River. 

P. s inu at u s s inuntu s 8111illl. 
2. No barbels on chin, but 3 enlarged scales just behind the 

symphysis; shell much compressed laterally, marginnls V­
VU having no lateral edge and no definite dorsal and ventrnJ 
surfaces; length of outer border of pectoral sh ield a trifle 
less than or subequal to that of outer border of humeral. 
Intergular shield broadly pear.shaped ; inner border of 

humeral only very slightly shorter than the intergulnr; 
outer border of femora l modera tely arched, measuring 
in a strnight line only ver." slightly more than the alxlo· 
minnl or subequal thereto. St. Lucin Lake. 

P . ni g ricnns (Donnd.) c8s t a. n o id es SI1Wp. lIOtl . 



4titj JOHN HEWITT. 

Tntergular shield penr-sha.ped but more elongate, decidedly 
longer than inner border of humeral; out-er border of 
femoral s1ightly arched. and meAsured in a straight line it 
C'onsiderably exceeds the abdominal. Locality! 

P. n ig ri ca n s c a s t a n e u s Schto. 
Intergular shield more or less -I ·s ided , narrowing in , front 

and behind ; outer border of femoral not definitely arched , 
but lobed behind nnd measured in a straight line it con­
siderably exceeds the a.lxlominnl. Mpika district, N. 
Rhodesia. P. n ig ri ca tl A rh o d es i a nu 8 Hewitt . 

3. Shell short, broad and depressed ; marginals V- VII wi th dorsa.l 
and "cn lrnl surfaces gradually merging ; intergulnr shield 
pear.shaped and longer than the inner border of humeral; 
outer border of femoral strongly arched. E . Africa. 

P. ni g ri cn n s ni g ri c nn s Domtd. 

K inix ys be lli a n a Gray. 

K inixys be l lia.n a Gray, 8yn . Rept., 183 1. 

According to the published records tbis is a very widespread 
pecies, being snid to occur throughout the savannah regions of 

Tropical Africa: but certainly it is by no means constant in 
structural charncters within tbat area. Tbere i. no doubt but 
tbat. a number of allied species and subspecies can be recogn ized, 
althougb the data for sharply defining them are not yet available. 
One uch form has been made known recently by 1I1r. J. H. 
Power from the southern part of the Bechuanaland Protectorate 
under tbe name of 10b ats ia n R (' Trans. Roy. Soc. S. Alrica,' 
xiv, p. {1 0. 1927). This is one of tbe intermediate forms between 
e ro a, h o mea ua and b e lli a n a . A less depressed carapace, 
larger anals and the presence of a Duchal shield seem to dis­
t inguish it from e rosa, although the occasional absence of a 
nucbal is possible in lobats ia n a. The general sbape of tbe 
carapace and the shortness of the pectornl suture well remove 
it from bo m ea na. Yet, in the upturned shell border, it ap­
pears to agree better with h omea na and e ros a. ; however, 
this character may occur, but less defin itely so, in the Soutb 

, 
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African form now termed australis; in the latter the supra­
caudal is apparently never upturned, whereas in the male of 
lobatsiana it is very definitely so. This character does not 
seem to be of specific importance; at any rate, upturned shells 
may occur in other genera of land and fresh-water tortoises 
(Testudo and Pelusios) witbout other modification in the 
species concerned . Another character of 10 ha ts i a n a, also in 
the direction of erosa, is the rather large size of the first 
marginal ; in the adult male this extends anteriorly n. trifle in 
front of the second. The occurrence of this and the form 
australis, hereafter described, seems to null ify t.he importance 
of Ci nothorax as a section distinct from Kinixys. For a 
recent account of the characters of those two sections reference 
may be made to K. P. Scbmidt's paper on the" Herpetology of 
the Belgian Congo" (' Bull. Amer. 1I1us. of Nat. Hist.,' xxxix, 
p. 407, 1919). It appears to me, however. that the genus is 
-completely continuous in its va.riation. 

The specific characters in this genus are very elusive, and 
on the availahle material I have had to treat lob n. ts i ann. and 
some other South African forms as so many distinct Rpecies: 
I think it probable, however, that these South African local 
form.. will eventually be grouped together with their allies from 
Tropical Afriea under several wide-spreading and variahle 
species. The high·shelled forms ,yill prohably be arrnnged uncler 
belliana and erosa. and the flattened forms under spcke i. 
Unfortunately the distribution data arc st.ill very sra nty ; we do 
not know'whether any two so-called gpecies may live in tht' same 
locality; there are no records of any such OCCllrrence. 

The following allied species an (1 sub·species of bell inn n. mny 
be indicated: 

1. Kinixys bellian" Gmy, s.s. 

The typical form from West Africa with hi~h shell, horder 
not reverted, gular shields small, suture between anal shields 
long. No detailed description of this (orm is a.vailahle to me. 

There is in the British Museum 1\ specimen from Portuguese 
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Guinea (L. Fea) which I take to be a normal one of bell i an" s. s. 
TLe shell is rather long and narrow, not flattened; carapace 
shielr1s ornamented witl, broad black radii, six on each shield; 
gular shields together form n triangle, not projecting; anal 
suture a trifle longer than the femoral; inguinal shield in contact 
with mal·gin"1 VI, and having a rather pointed projection 
"ntel·iorly ; outer margin of humeral shield straight or nearly 
so; pectoral suture short. 

Referring to Congo specimens, Schmidt tells us that the 
P:lttCl'U in the young is typically 200ary, becoming secondarily 
rncliate in oldcr individuals. In a specimen from Avnkubi, 
Jturi, Belgian Congo (British Museum collection) there is con­
siderable resemblance in pattern to that of the young of 
z u\ u ells is , but apparently there nrc minor c1ifiel'ences. 

The humeral region of the plastron is bent as in that species, 
llnd the gulnrs are broad, although a little longer than in 
zniucnsis; the anals rue about as long as the femornls, or 
only n. trifle shorter; the ingninal has an acutely angular anterior 
projection , hut does not nhlke contact with marginal VI. 

2. Kinixys nogueyi (Lalasle). 

HOlllopus nogueyi LufMfe, Le Natur., iii. 1886. 

From Medina, Upper Senegal. This,according to Siebenrock's 
nccount (' Akad. d. Wiss. Wien .,' cxii, p . 442, 1903), has a short 
suture between the anal shields, and the carapace is more or 
less uniformly ·coloured light olive-green. This {orDl is generally 
regarded as merely synonymous with he l liana , for, as empha­
sized hy Boulenger, the extent of the suture between the anal 
shields Dlay vary considerably in specimens from onc locality 
(' Proc. Zool. Soc. o{ London,' 1907, p. 483; see also b.is notes all 
specimens from Portuguese Guinp3. in I Ann. "Museo Civico Stor. 
Nat. Genova,' 3, vol. ii, 1906). For the present, howevPf, I 
think the specific status should be maintained. 

In the British Musemll there are two specimens from Medina, 
Senegal. One, a juvenile, is the type of nogueyi; it has very 
short broad ana Is; the gular shields together form a triangle. 
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The other and larger example also has very short annls; gulnr8-
triangular and rather long, projecting only n little in front of 
the humeral region ; hind margin of carapace a little upturned; 
carapace slightly depres.sed, relatively long and narrow. with a 
rather concentric pattern; first vertebral with a slight pro­
tuberance. The carapace is not so much depressed ns in. 
a u s t ra lis, hereafter described. 

3. Kinixys s peki i Gray. 

Kinixys spe kii Gray, Ann. and Mag. N. H. (3), xii, ISR3. 

From Central Africa (,Ann. Mag. Nat. Hist.,' 3, xii, 71 , p. 381, 
1863) . The locality is presumed to be in some part of the 
COlUltry cast of the lakes Tangnnyikn and Victori" Kyanr.a, 
where Speke travelled. This has a rather depressed pale brown 
shell; "the dorsal and upper part of the marginal plates yellow, 
deeply and distinctly concentrically grooved, with a black spot on 
the areola of each shield. Sternum yellow, varied with num rous 
black-brown rays which reach nearly to the margin." This also 
has been submerged in the synonymy of bell i a n a, bllt the 
rather depressed carapace seems to distinguish it markedly 
therefrom. Gray remarks that it is most like ho meana, 
differing in shape and in posses.sing " a very clisti nctly marked 
large squt\te spot occupying the areola of each of the dorsal 
plates, and" smaller but equally distinct blnck spot occupies the 
upper part of the areola of each of the marginal platos." 

The specific status is here maintained. 

4. Kin i x y s bell i a n a z 0 m ben si. ,,,bsT" ". PI. 
XXXVIII, fig. 4, text-fig. I, c (p. 474). 

This is fowlded on an adult female example from Zomba, 
Nyas.saland, collected by Mr. L. Smith (24th Aug. , 19(6). 
Type in tbe Albany Museum collection. 

The shell is high and rounded, resembling the typical form, 
but stouter; posteriorly it descends rather steeply, but anteriorly 
the npper surface passes down to the front margin of th e carapace-
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quite gradually and with low obliquity, witbout any abruptness 
in the region of the first vertebra.l. Sh ields not raised: passing 
insensiblv into each other. 

Nuchal shield rather narrow. greatest width abont 4·5 mm. ; 
first vertebral shield 5-sided, with an acute angle anteriorly; 
fourth vertehral broader than long (49 X 37 mm.), and posterior 
margin as broad as the anterior one; margin of carapace on ly 
sligbtly upturned posteriorly, most noticeably so on eleventh 
marginal, and to less extent on the posterior median shield ; 
aMI suture rather short, shorter than femoral (13 : 22) ; pectoral 
suture 01 moderate lengtb (18), althougb rather shorter tban 
femoral ; gular shields together forming an exactly equilateral 
triangle, the base of which proiect~ iu Iront only slightly beyond 
the anterior angles of the humerals, the median notch slight. 
Front margin of carapace well-recurved in tbe middle. Lateral 
keels on marginals V- VII weak and smooth. 

The colour markings are conspicuously radial. The areol", 
·01 the shields are yellowish at their margin, darker centrally; 
vertebrals JI- V have each 6 broad, black rays radiating Irom 
t he areol re , the median rays being broadest; costals also with 
5 or 6 black rays eacb. Margins with black radial markings. 
Plnst ron yellow witl, some black markings on all the shields; 
those on the abdominal shields are pronouncedly radial, althougb 
no long rays OCCllr, the large central areolre being yellow. Central 
parts of plast ron yellow. 

MEAsl1RE"E"Ts.-Length 01 plastron 154,01 carapace 172; 
breadth of carapace 113, height 01 shell SO mm. 

These figures, compared with those given by Schmidt for 
Congo specimens 01 be lliana, show that tbe breadth of the 
carapace comparer! with the length 01 the plastroll is decidedly 
greater in zombensis. 

Of this sub-species the British Museum possesses a series of 
large specimens h·om Beim. Tbe gular shields have much tbe 
same shape throughout as in the type. The anals, on the other 
hemel , a.re variable in form, being either very long, or short and 
broad. One large specimen has no nuchal. Most of them have 
110 raiser! shields ou tbe campaoe, but in oneold and abnormal 
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specimen the last vertebral is slightly so. The inguinal shiold is 
either in broad or narrow contact with marginal VI, or may be 
just separated therefrom in older specimens, wh ich show thicken­
ing of the plastron ; in these latter, marginal VI has an ac ute­
angled anterior projection. In a single juven ile exnmpl~ the 
anals are rather short, and inguinal is just in contact with 
marginal VI. 

5. Kin i x y s bell i a n a 7. u I u ens i s slIbsp. novo PI. 
XXXVIII, figs. 1- 3, 5- 10; text·fig. la, b (p. 474). 

The Natal Museum has a la rge male example (fig. 2, type) from 
the sand-dunes of Richards Bay, Zululand (coil. Mr. G. Rump) . 
This has conspicuous radial markings on t he neural and costal 
shields. The black radii are nowhere so broad as in zom ben s is, 
but on the fourth vertebral are nevertheless all broader than the 
pale interspaces; in many places they tend to break up into 
much narrower radial streaks. On the plastron black markings 
a re obsolet.e, and on t he marginals they are broken up and 
indefinite. Neural and costal sbields separated by deep grooves 
and sometimes more or less raised j vertehral V is most strongly 
raised. A long and oarrow nuchal. Anal shields not vory 
short, the suture subequal to that of the femoral. Pectoral 
sutUIe moderately long, nearly half as long as abdomin:;1 (25 : 5'l), 
longer than the femoral, but shorter than humeral. Gulars 
subtriangular, broader than long (36 : 27), notched and deeply 
grooved in fron t; in frout they project somewhat. Anterior 
lobe of plastron narrow, the sides only slightly cmved. Inguinal 
in contact with marginal VI or VII. 

MEAsuREuENTs.-Length of plastron 182, breadth of carapace 
132, height of carapace 94; fourth vertebral in front. 35, behind 
30 mm. 

The Natal Museum has another large example (plast.ron 172 
mm.) (PI. XXXVIII, fig . 1) from Zulu land which somewhat 
resembles the type of zo mb e n s i s, but differs ill possessing n 
distinct hump in t he region of the first vertebral; and at this 
point the ca rapace is slightly higher than posteriorly. Carapace 
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only slightly depressed ; vertebral IV distinctly broader than 
IOIl I'f, but narrower behind than in front; hind margin of cnTnpace 
nowhere uptllrned ; marginals v-vn with well-smoothed nearly 
obsolete lateral keels. Pectoral suture long, almost ns long as 
the femoral ; anal suture very short, gula rs t riangular, the base 
mllch longer than the sides (33·5 : 28). Plnstron wi th pronounced 
radia l markings on t he abdominal shields, the black radii being 
numerous, long and slender. 

Another smaller specimen (plastron 145 mm. ) in the Alba"y 
l\Iuseum, of uncertain origin , but suspected to be from ZlIlul.nd , 
has the following cha racters : the carapace shields nre not raised, 
nor separated by deep grooves ; t.be conspicnous radial pattern 
is like that of 1.o m be n s is, bll t the lateral black rays of the 
nell ral shields are narrower, and tbe abdominal shields IlIwe a 
nllmber of long black rays. The pectora l sllture is longer than 
in zo m be ns is, being only a little shorter than the humeml, 
the gulars are broader in front, and the fourth vertebral is 
narrower behind. The hind margin of t be carapace is not in 
the least upturned. 

The Trnnsvaal Musenm has two remarknble specimens 
·(PI. x",,{XVIII, figs. 8-10) from Matubatuba, Zululand , collected 
by Mr. H. Bell-Marley; tbe locality is a few miles inland from 
St. Lucia Bay and jllst north of the Umfolosi River. The female 
has the following characters: Gular shields together form a 
nenrly eqllilateral triangle, base scarcely projecting in front , 
and a liWe longer than the side; Int.eral margin of pectoral 
shield arched, and p resenting a slight, . alient in the middle; 
pectoral suture rath er long, being almost half the abdomina l ; 
anterior and posterior lobes of plastron both broad and shor t; 
anal sutu re a little shorter than femoral; inguinal shield with 
acute anterior angle) meeting marginal VI ; marginals V- VII 
with lateral keels, but they are not sbarp ; binder marginals not 
upturned; carapace well-n rched, highest behind, wi tb con­
spicuous rad inl markings, but the black rays are much reduced 
in number, eacb shield being pale born colour with only a few 
qu ite narrow, long, black rays, but no broad ones, nud areolre 
not inhlscated ; plastron pale, with very little infuscation, several 

• 
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long, t,bin black rays heing present on the abclominals. The 
<:~rapace is relatively broader than the type of "o m be ns is, 
and the vertebral and costal shields do not pass in sensibly into 
p.ach other, but tend to be slightly raised. No well-mn.rked angle 
in the region of vertebral I , although that sh ield is slight ly raised. 
Vertebral IV considerably narrower behind. 

MEAsuREMENTs.- -Length of plsstron 157, breadth of carapace 
124, height of carapace 83, an~1 suture 15, femoral suture 18, 
pectoral suture 24·5, humeral suture 26, gular suture 20 mm. 

The male is abnormal, having extensive thickenings of the 
bony plates and the horny .hields of the carapace are alto~etheT 
altered through fusion and exfoliation. In the plastron, also 
greatly thickened, the gulars project somewhat., but the outline 
remains nearly equilateral anr! the front. margin is only faintly 
notched; anal sutm e short; ingu inals pointed in front ; lateral 
margin of humeral shield straight, not arched, the anterior lobe 
of the plastroll being much narrower than in female; ventral 
borders o( all the hinder marginals much thickened and rounded. 
PI .. tron quite without dark rays. Pectoral suture shorter than 
femoral or humeral (17, 20·5, 3~ mm.). 

In general (arm the female from Matubatuba resembles 
somewhat t.hat from Naauwpoort referred to lo b a ts i n il a, 
but is larger. There are, however, striking differences in the 
ornamentation, and the glllar and annl shields are more 
projecting in lobatsiana. 

Th e British Museum has a series of Kinixys from Umfolosi. 
Zululand (200 (t .), collected by Mr. C. B. Grant. These show 
great variation in the (arm of the gular shields, which it is 
-presumed merely represents the normal variations of :l single 
stock. The series is as foUows : 

An example with very broad gulars and anals, last vertebral 
slightly raised, first with a sl ight protuberance, a bend in the 
bumeral region, but not an abrupt onc; inguinal in broad 
contact with marginal VI, hind margin of carapace not reverted. 
There is a pronounced radial pattern on the carapace shields, 
about 5 or G broad black radii occurring on each shield . 

Another, but larger, example, with triangu lar glllars; an. ls 
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TEXT-FIG. 1. 

• 

a c 

b 

e d f 
Anterior I 00 of piastron showing "arill tion in gular shields. 
Kinix~'ij belli a nn. 7.uluensis 81lbsp. 1/. It. Adult (emnle. 
h. Young. Kinixys bt'lJinnn zO lllbe nsi s s/lbsp.1'- c. Adult 
mnle. K . yonngisp.1,. d. Front ,-iew,lllftlf', K . lobntsiann 
P OII'fr . t . Old mnle. J. FemAle. 
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broad and short, last vertebral raised, nuchal vcry nnJ'I'OW, 

inguin al not meeting marginal VI ; total length o! plastron 
]55 mm. 

A.nother large specimen, measuring 180 mm. in totn.1 ICJl~th of 
carapace, has several raised shields in the hind er hltl! of t,he 
carapace; nuchal almost obsolete, inguinal in contnct with 
marginal VI ; unfortunat.ely the plastron is missing. 

Besides the above arc two very large n.bnOlIDn) and much 
thickened specimens like the abnormal mnle from Matuh"tuha 
ah'ead y described. 

What J take to be the young of this species is represonterl by " 
single specimen £1'Om ~tambanana, Zululand. present,cd to the 
Albnny Museum by Mr. E . J. F. George ; a lso anoth ' r specimell 
from the sa me region , hut not exactly 10cMed. 

,(,his differs from the adult in that both gull\r and nnal shields 
nl'e quite differently shaped. Also there is " IIl'onou nced 
tendency to elevation of the cnmpace shields, especially th" 
posterior ones. These raised , hields are flat-toppc<l (not 
SUbCOllicRi as in T est lldo ten tOl'in.). In the Ttn mbnna.nn. 
specimen al1 t.he verteb rals and costals of the posterior ha\[ of 
the carapace are raised and likewise also the first vertebml, hilt 
tlle second vertebral and costal. I anel IJ are only sl ightly so. 
The Meolre of many of the marginals are .. Iso somewhat rnised. 
Anterior margin of carapace weLl-recul'ved in the middle; upper 
surface of cara.pace rounded, not depressed . Hind margins 
serrate and upturned except mesi .. lly. Nuchal shield nnrrow. 
No anterior hump or angle dorsally. Vertebral. II-JV ('ach 
broader than long. Plastron with gular shields somew hat pro­
jecting, but the breadth of the pair much exceeds the length. 
Anal suture a little longer than pectoral, but decided ly shorter 
thnn femoral. Each anal shield tending to become oblong in 
shape, with longer axis nearly transverse, rather than triangu lar, 
as in the adult. On the anterior (upper) surface of the fore limb 
are a number of en larged scales, as in other members of the 
genus; but one of these, the most distal, is a li ttle larger tban 
the rest. 

With regard to colour tbe dark areola of eacb vertebral and 
VOL . 6, PART 3. 36 
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costal shield IS narrowly bord~red with yellow, and there is a 
brond. dark marginal band all round; this along the line of 
junction with adjacent shields is much interrupted with yellow. 
Plastroll with black and yellow markings: on the abdominal 
shields the Inrge yellow nreola is completely surrouuded by a 
broad marginal ring of black. 

The second specimen is much stouter, and also differs in that 
the carapace shields are not so strongly raised; on ly in the 
posterior half of the carapace do these raised shields occnr, 
especially vertebrals V and VI and cost,,1 Ill. On both carapace 
and plnst,ron the black and yellow markings are strongly con­
trasting and the pattern is pronounceclly concentric. 

Gulnr shields brond, small and scarcely projecting. Pectornl 
sntme shorter thnn either femoral or anal. Humeral region of 
plnstron 1I0t flat, but curving rather suddenly upwards in front. 
Gren test depth of carapace in region of third vertebral. 

MEAsuREMENTs.-Length of plastron ll8, 110; greatest 
breadth of carapace (posteriorly) 89, 97; height of carapace 55, 
:'7 ; gular shields togetber 24 X 13 mm. 

Tbere are also two yotmg examples in tbe collection 01 th e 
Natal Museum, one of them from Grey town, the other probably 
from Zululand. In tbe latlRr, wbich is small (plnstron 95 mm.), 
the nnnl suture is longer tban tbe femoral, os in austrn li ., 
but differs there from in the shortness of the gulars, and also in 
that the lost vertebral and last costal shields Me raised. 

The Natal Museum has also two immature specimens from 
Impnnza, vi ,\ Oreytown, contributed hy Mr. J. E. Knotwell , 
29th Oct., 1908. 'rh. larger specimen differs from the others 
in that t,he hinder campnce shields are only faintly raised; 
upper surface of cnt'apace very sligbtly depressed, not so definitely 
so as in R.tlstrn li s; hinder margins of carapace, except supra· 
caunal. distinctly upturned; nuchol shield minnte; vertebrals 
Il- IV all broader than long; gulars sbort and brand; anals 
obliquely disposed. but anal suture shorter tban femoTOI; 
humeral region of plastron curving upwards in [rant; length of 
plnstron 120, wiclt.h of carapace lOO, height of carapace 63; 
gular shields together 2·1 X 10 mm. 
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Tbe smaller specimen from Impanza is very scmilar thereto, 
but vertebrals IV and V are well·raised, the anal shields are 
obliquely disposed and anal sut.ure is longer than the femoral. 
Nuchal shield minute, gulars broad and short. 

In all four examples, as in specimen from Ntambanana, the 
inguinal a.nd marginal VI arc not in contact; in the one un located 
specimen those two shielcls are in contact on bot.h sides, but not 
broadly so. In all six young examples, the shape of the inguinal 
differs from that generally found in the adul ts and in a u s t r a lis, 
baving no weU-marked acute angle anteriorly i in front it is either 
rounded or more or less obtusely angled. 

The young of zuluensis, the most southern species of the 
genus, shows greater resemblance than any other Kini xys to 
the species of Homopus and Pseudomopus in tbe form of 
the gular and anal shields. 

A large female specimen from Berbera, Somaliland (British 
Museum coil. ) has considerable colour resemblance to the young 
of zulu en s is. Itis a stout,deeplypigment.erlform; thecam­
pace shields have very broad black radii imperfectly separated 
from a concentric pattern; the gular shields are rather long, 
triangular in sbape and projecting; the inguinal bas a long 
anterior projection and is in contact with marginal VI ; there is 
no bend in the humeral region; anals short; hind margin of 
carapace upturned. It represents an unclescrihed form of 
belli""" . . 

6. Kin i x y s a ll s t r a l is SI'. n. PI. XXXVI, figs. 4- G. 

Based on a series of specimens horn \Vhite River, Eastern 
Transvaal, presenterl to the Albany Museum by Mr. A. T. Cooke, 
Feb., 1911. It is eviden tly related to darlingi Blgr . from 
Masbollaland, a species based on a very young specimen wi thout 
precise locali ty; as that specimen cannot certainly be identified 
sub-specifically, the name can be disregarded, or can be applied 
arbitrarily to one of tbe Mashonaland forms (v id e infra). 

Tbe distinguishing characters of austra l is are as follows: 
Nucbal shield comparatively well developed, especially so in 
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adult males, the breadth in two male specimens being 9 and 5 mm. 
respectively, in type female 4 mm.; first vertebral sbielrl sub­
pentagonal in outline, the angle in front being obtuse, or in males 
the two front sides may be more or less rounded and without a 
median angle; fourth vertehral about as broad as long, often 
slightly broader, sometime. slightly longer; margin of carapace 
slightly uptnrned at the sides posteriorly, but not in tbe post­
medintl region; ana.l su.tul'e long, npp:nent.ly always longer than 
the femoral ; pectoral suture of moderate length, generally 
longer thnn the femoral , sometimes (a male) snbequal thereto; 
gu l"" shields thick and mther broad in males, smaller in females, 
bnt in both sexes projecting well beyond the anterior nngles of 
the humel'l1ls; thei r exact form may vary greatly in specimens 
from the same locality, and occasionally when the shields are 
short- the intcrgular sutnre on ly half the length of the humeral 
- they do not strongly project; in males they present a con­
spicuous median notch . Onter margin of bumeral shield 
distinctly arched. Front margin of carapace shallowly recurved 
in the middle. The shell is distinctly depressed; in front the 
npp" surface descends rather suddenly in the region of the first 
,,"rtebral and first mRrginals, but the slope is not steep; pos· 
teriody there is a fairly steep descent, hut upper "nrl hinder 
surfaces merge grad ually ns a rule ; in onc male example the 
descent is more ahrupt, ancl a morc or le!!s distinct mrc1ian 
prominence OCCllrs on the upper portion of the fourth vertebral; 
otherwise the shields of the c"rapace are not raised. 

Colou r in males almost uniform.ly olive ye\low, with light 
brown patches 011 the areolre of vertebral "nd costal shields, and 
a brownish ring concentric therewith about halI-way between 
the areola and the mnrgin of each shield. Plastron without 
brown patches or only traces. Females are generally much 
more deeply inhlScated. Tbe areolre of vertebral, costal and 
many of the marginal scales are blackish. The areola is sur­
rounned hy " broad yellow ring which is unhroken. There is 
a still broader marginal area, dark brown or blackish, which is 
generally somewhat broken by a few short, narrow, radial yellow 
stripes; this striping I\S such is not. at all conspicuous. Plastron 
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mostly yellow with some dark brown markings radiating from 
the areolre; the development of these markings varies, but 
in all specimens the centre of the plastron is fTee from dark 
pigmentation. 

MEASUREMFNTs.- Length of plastron , M. 134, F. 175; breadth 
of carapace, M. 96, F . 114 ; height of shell, M. 53·5, F . 67 mm. 

Young specimens from White River have on each shield of 
the carapace a large blackish areola and bright yellow margin ; 
the line of junction with adjacent shields is dark brown . On the 
plastron is a very pale area along the middl e for a considerable 
dist.ance, but not extend in!! into the anterior lobe; arljacent to 
this is a dark area on each shield , t.he inf-uscation also extendin g 
transversely along the borders of the sbields; a large ccntra l 
area on each shield is pale. The infuscation of the plastron is 
somewhat similar to that represented in the figure of cl a rI i n g i, 
but is considerably less intense. 

Tbe nuchal shield is broad and nearly square in a specimen 
about 60 mm. long ; anal sutnre long, posterior notch feeble, 
5 claws on anterior limb . 

We have otber specimens much resembling t.his form from 
Sandown, South Rhodesia (collected by R. Williams). A female 
example therefrom is much paler than the White River females, 
each dorsal shield being mainly yellowish, with darker patch 
on the areola and some darker, radially arranged markings on 
portions of the marginal area; these markings are rather in­
definite and inconspicuous. In these Rhod esian specimens the 
anal suture is relatively shorter than in the White River series. 

Tn the Sandown series the sexual difference in gular shield 
development is very pronounced ; the male gular extends 
forwards from the anterior angle of the humeral to the extent of 
10 mm., but the female onlv 4 mm. 

One female specimen is abnormal in several respects; the 
anal suture is considerable shorter than the femoral, the rather 
narrow gulars strongly projecting; the humeral shields are 
somewhat abruptly curved, as in young of z ulu e n s i s; ca ra­
pace not quite so depressed as in typical australis, and 
the radial markings rather strongly pronounced, especially on 
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vertebral IV. This specimen I suspect to be a hybrid of 
3.1Istl'nlis hy zu l uen s is or some other form. 

There are also two specimens of nustrnlis in the Transvaal 
Museulll , labelled N. Transvaal. One 01 them, a male, is uni· 
formly yellowish: the nuchal shield is broad (8 mm.). The 
otber. " female, colou red more or less like the type-specimens, 
has " short anal suture, this being Bubequal to the femoral 
sutme. In neither specimen are the glllars deeply notched. 

,\ thirrl example, also labelled from N. Transvaal, is depressed 
as in n" s t I' a li s, but the shell is long and narrow, almost oblong, 
hut. hrondest at the midd le of its length . Anal suture long; 
gulars deeply notcbed and acutely pointed antero-Iaterally ; 
vcrteb ... 1 IV just as long as broad; hinge very weakly developed ; 
cnl'i\pnce mnrkings conspicuously radial, with very brond as well 
as ver,l' nnrro\\' dark rays; plastl'On infuseated as in nu st r a li s. 
This specimen may also be 01 hyhrid stock. 

In ,,11 specimens referred to n u s t I' a lis the inguinal shield is 
IMge and generally in contact with marginal VI ; in eleven 
adult specimens and one juwnile there is good contact 011 toth 
sides; ill one large adult female from Sandown, South Rhodesia, 
such is the r .. e on the right side, but not on th .. left, this example 
heing abnormal in possessing only 10 marginals on t.he right 
side, 11 on the left; in a specimen from the Northern Transvaal 
nlso there i~ contact on on e side on ly; in another example, a 
small male, they fail to meet on both sides, but an acutely 
angu lar portion 01 the inguinal is directed towards marginal VI; 
in one juv('nile these two scales are just in contnct on the left, 
hut se" amted ou the right side, the right inguinal ha'-ing an 
acntel)" augled projection forwards. The shape of the inguinal 
shield varies considerably ; generally there is an acute anterior 
portion, but when there is broad contact with marginal VI tbe 
anterior projection may be quite obtuse. 

In 10 h a tsi a na t.here is generally good contact between tbe 
inguinal and marginal VI; in zombe ns is there is narrow COD­

tnct, the inguinal having an acutely angular forward extension 
to meet the marginal ; in tbe types of j 0 rd ani there is broad 
contact in two larger examples, narrow contact in the smaller 
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one, but no acutely angular ext.ension forwards of the inguinnl ~ 
other specimens apparently referahle to j 0 rd ani show either 
wide separation or good contact between the two shields. 

The indications are that the inguinal character may sometimes 
be of importance in distinguishing the species or Buhspeci.s. hilt 
is subject to individual variation. 

7. Kinixys darlingi Big" 

Kinixy s clarlin g i Blgr., Proc. Zool. Soc. Lond., I!102, ii. p. 15 , pI. iv , 

There is in the South African Museum, Cape Town. n sllh­
adult male specimen labelled " Mazoe, Mashonaland , coil. 
Dnrling." This is prohahly the undescriberl adult of dnrlingi 
BIgI'. It bas a rather narrow, elongated shell , only slightly 
wider behind, and slightly depressed after the manner of '''I s 
tra li s. The antero-dorsal angle on the campace in the region 
of tbe first vertebral is rather more distinct than in a u s t r a lis. 
The inguinal shield is moderately large, but widely sepa rated 
from the sixth marginal, and has no acute-angled projection 
allteriorly in the direction of the sixth marginal, being roundNI 
or obtusely angular in front The anal suture is not much longer 
than the femoral (17: 13); . this is variable in australis, hilt 
generally the disproportion is greater, and ill one example is 
23: 6·5. Outer margin of humeral shield only very slightly 
arched. 

The colour characters are not well-preserved, owing to long 
immersion in spirit, but the plastron was evidently more in­
fllscated than allstralis. On the abdoOlinnl shield th e centrnl 
yellow areola is completely surrounded by a hluckened ring 
which has radial extensions in all directions. 

Greatest width of shell posteriorly 97'5, height 57, Icngtll of 
plastron 138 mm. 

This specimen agrees with the type in the length nnd narrow­
ness of the shell and in the colour characters; the type "Iso has 
a long anal suture, but unlike the above-mentioned sppcimen, 
the inguinal shield is in broad cont.,ct with marginal VI on both 
sides. Other characters of the type are: Gular ,hields broad 
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and rather short, distinctly projecting but not conspicuously SO; 

scales on fore limb rather long and pointed, not much flattened. 
The Rhodesian Museum has three young examples p resumably 

referable to d aT ling i. The smallest from Shangaani River 
(E. C. Chubb) has plastron length 68 mm., being smaller than 
the type. The inguinal is in narrow contact with marginal VI, 
and is obtuse in front; nuchal broad. Another has plastron 
length 87 mm. ; inguinal shield in broad contact with marginal 
VI; nuchal moderate; carapace, as lll. preceding specimen. 
not markedly depressed. 

Tbe largest example, without data, has plastron length 105 mm.; 
inguinal shield widely separated from marginal VI; nuchal 
narrow ; carnpace depressed. In all tbree examples the inguinal 
is quite obtuse in front. 

Tbe largest example is approximately similar in size to two 
young of australis from White River. The following dift,,­
ences are noticeable: All three examples of darlingi have the 
enlarged scales on t.he anterior su rface of t be fore limb long and 
tapering, bltmtly pointed at their apices; in the young aus · 
tralis these scales are mucb more flattened and rounded at 
their apices. The gular shields on the anterior lobe of the 
plastron arc a li ttle broader in d arl in g i ; the sides oHhe humeral 
shields are nearly straight in a u s t r a li s and the surface flat, 
whereas in d a r I i n g i the sides are well-c!trved and tbe surface 
distinctly and ratber suddenly bent upwards in front. In the 
two smaller examples of d. rlingi the bending of the anterior 
lohe of the plastron is only slight. 

S. K in i x y s j 0 r d ani sp. n. PI. JL'{.'l{VII, figs. 1- 3. 

This form is based on two sub·adultspecimens, male and female, 
from l soka, '. Rhodesia, presented to the Albany Museum by 
Mr. E. Knowles Jordan. l soka is on a plateau extending up to 
the Tanganyika Territory border; altitude about 4500 ft. Mr. 
Jordan reports that only very few tortoises are seen in N. 
Rhodesia. as the long grass hides them very effectively. 

It considerably resembles a u s tr. lis but is less flattened, and 
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nnteriorly the carapace is more pronouncedly humpcd in thc 
.region of the first vertebral. This a.ngularity in the outline of 
the shell is especially marked in the male, but occurs also in thc 
female; in the former the carapace rises both from in front and 
behind to its highest point at the angle. Carapace depressed. 
Nucbal shield narrow in both sexes (3 mm.). Vertehral shields 
all broad; fourth vertebral decidedly broMler than long (M. 34, 
28; F. 34, 29·5) ; first vertebral broadening out a little anteriorly; 
margins of carapace on ly feebly serrate and not upturned, or 
on ly very slightly so postero·laterally; anterior margin of 
ca.rapace slightly recul'ved mesially in the male, sCl1.l'cely so ill 
female . Plastron with well·projecting gular shields in male, 
only slightly projccting in female; tbey are a li ttle smallcr thau 
the anals. faintly notched mesially in female, more strongly so in 
male. Anal shields long, the suture much longer than the femoral, 
longer also then tbe pectoral, which again exceeds the femoral. 

Female cara.pace with pronounced zonal'Y coloration: pach 
of the vertebral and costal shields with hroad margins and large 
areola blackish, the latter surrounded by an unbroken yellowish 
border; plastron with a yellow area down the middle and some 
conspicuous dark brown or blackish markings, which on the 
abdcminal shields radiate from the large yellow areola. The 
male is much less deeply infuscated, and the rnnrgins of the cara· 
pace shields are scarcely blackened; the pigmentlltion of the 
plast.rou is very indefinite. 

lIfEAsuREMENTs.- Length of plastroll, M. 122, F. 131; of 
gulnr shields, M. 16·5, F. 18; breadth of c"rapace at hinge, 
M. 07, F . 96; height of carapMe nnteriorly, M. 58, F. 55; height 
of carap"ce posteriorly, M. 53, F . 57 mm. 

From these "recimens it would appear that j 0 rd ani has the 
sexual di.fferences unusually pronounced, the male having, in 
add ition to the points already emphasized, a peculiar anterior 
lobe to the plastroll; for the outer margins of the humeral 
sbields are nearly straight instead of well-curved as in the female. 

A th ird example from the same source, apparently a young 
male, has a poorly developed carapace hump; t.he gu lars do not 
project more than in the female, although they are well·notched 
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mesially ; and the hinge is ill-developed, the carapace being 
broadest anterior to the hinge. I n all three examples the inguinal 
is in contact with mnrginal VI; in the two adults very broad ly 
so, t,he inguinal being more or less rectangular anteriorly; in the 
young male very narrowly so, the inguinal having an Rcute 
anterior angle. 

The tbree specimens just. described are all relatively short and 
ben l' no striking rcsemblnl1ce to all s t r a li s. A further series 
of five examples (four females and one possibly male), taken at 
a litter date in the sallle district, differ somewhat therefrom , and 
the largest one is depressed, hu t not so much so as a ll S t r n li s . 
Another Inrge specimen hns the allnl suture n little shorter than 
the femorn l ; also n small male (1) has the femoral very slightly 
longer than the anal suture; in the other three the anal suture 
is longer than the femoral. In the small male (1), the anals 
hnve more 01' less distinct postero-lateral angles l wltich, however, 
are ronnded off; angles are not present ill the largest specimens. 

The inguinal shield varies in shape; one large specimen with 
l'nther na1'l'ow cnrnpn.ce has a ,yell-marked acute anterior exten­
sion of the inguinal. which meets or just fails to meet marginal 
YI ; in the largest example t he anterior angle of the inguinal is 
not very "cnte and is widelv separated from margi.nal VI; the 
smallest example (male 1) has tbe ingl\inal acutely rounded in 
front fi nd widely separated from marginal VI; a moderate-sized 
specimen, rather depressed, has the inguinal very obtuse in 
frout and widely separated from marginal VI ; in a small 
sperimen it is modrrately acute in front and meets marginal VI. 

The two largest specimens have no indication of upturned 
rnnrgins posterioriy; an abnormally depressed specimen has 
the hinder ma.rgin of the carapace slightly upturned, and a small 
specinlen has indication of the same. 

The two largest exampl es have marginals V-VII without 
well-marked dorsal and ventral snrfaces, the whole surface being 
almost in one plane and the lateral keels being very weak or . 
obsolete. This character separates well the largest rather flat 
example from typical anstralis. Rowever, tbe th ree type 
specimens have strong Interal keels on marginn.ls V-VII, and 
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such is also t he case in the three smaller examples of the series 
now described; in these specimens, also, ventrn I and dorsal! 
surlaces of the lateral marginals are not in the same plane. 

In this series the antero-dorsal angle on t he campace i. not so 
conspicuons as in the types. In the largest specimen that angle 
is not more pronounced than in austrnlis; the immature 
example with upturned posterior boreler of the carapare has the 
angle almost non-existent. The latter specimen is depressed in 
its anterior half and the vertebral shields are not so flattened 
as ill n. u s t. 1'0. li s, yet it might be referred thereto . hut thnt the 
inguinl\l shield is well-sepamted (\'Om marginal VT and is ohtllse 
in front. 

A distinguishing character COlnmon to nil memhel's of these 
series is not apparent. However, the two Inrgest specimens, 
presumably adult females, differ from the Inl'gest females of 
a u s t r a li s as follows: Shell not so much flnttencrl nnrl narrower, 
(plastroll length 164 mm., width 01 shell J 11 '5, against plastl'on 
length 160, width 01 shell 120 in large female of a u" t rnl is) ; 
the gular shields scarcely pl'Ojeet in front of the anterior angle 
of the humerals, whereas in austrnlis thr"e is gene",lIy a 
considerable projecti.ng portion.; also in the IfLtcli1l mal'!2;inl1is 

as above stated. 
Lastly, 1\ large adul t male has no hump on the camp"ee, has 

a well-developed Ilinge, nlorginal VII being quite "ma ll , alld t he 
nuchal is long and narrow ; pl1l8troll lellgt h I ~9, cornpllee 
breadth 98, carapace height 64 mm. 

The British Museum has a specimen from Gatt .. P lnill, J3ri tish 
Enst, Africa, which hns resemblance to j 0 I'd n. n i and i\ U s t l' nl is. 
The shell is depressed, but not so much as in a u s t r " li s . and is 
rather narrower than in that faIln. Gular shields large, con­
siderably projecting, notched in the middle; anal short, the 
anal suture a little shorter than the lemoral; brachial suture 
101lg, 1\ trifle 10llger than the humeral ; hind margin of campace 
not uptllrned; first vertebral with dorsnl angle, hut not sha rply 
defined; inguinal shield broadly rounded and in hroad contact 
with marginal VI; scales on fore limbs a ll flattened and broad ~ 
carapace shields with concentric pattern . 
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9. Kin ixys yo un gl Sp. n. PI. xx..XVII, fi gs. 4, 5 ; t ext­
fig. 1, d (1'. 474). 

This is founded upon three specimens from Nyasaland , two 
of them bein g taken near Livingstonia, on the shore of the 
lake, the tbird from a locality in Ngoniland about 120 miles 
away from Livingstonia. The former, the types, are apparently 
females and the latter adul t male. These were presented to the 
Albany Museum by the Rev. W. P . Young. 

They have considerable resemblance to j 0 rd a ni b oth in 
form, colollr , and stl'uctlll'al characters, but seem distinct on th e 
following points : Carapace more depressed and broader than 
j 0 I'd a ni ; nuchal sh-ield rat.her broad, instead of narrow as ill 

j 0 I' d a n i; gul ltr region of plastron projecting and spont-like, 
being strongly hollowed above and the anterior margin well ­
curved in a vert ical plane-the gular region is not hollowed 
above, or sca.rcely so in the seven specimcnsof j ord a ni examined , 
but n,nother specimen, a young rnale, has the character somewhat 
as in the female of youngi; in tbe male tbe gulars are rela­
tively narrowed in front, and curvature morc pronounced than 
in the fema le. 

The in guinal is in broad contact wi th marginal VI in two 
specimens, just failing to meet on one side in the third specimen. 
Marginals IV- VII all wi th strong lateral keels. Front margin of 
carapace viewed from above well -recurved, rather more so than 
is usually the case in j o r d ani . Postero-Iateral margins of 
carapace well -upturn ed in the male, less so in the femnle, and 
scarcely at all in the young female; in male also the ma rgin is 
upturned more or less distinctly an tero-Iatemlly. 

Carapace shields not raised . but there is a slight angular pro­
t ube,," nce on the first ",rtebraL Lateral margin of humeral 
shield well· curved. Ana ls moderately long, tbe suture in each 
case longer than tl le f,moral suture. Pectoral suture only a 
trifle shorter than humeral in t.be male, considerably shorter in 
tbe two females. 

In colour in the female each carapace shield has a large black 
central areola; this is surrounded by a nnrrow yellow ring and 
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then comes the broad black margin . The broad margin in plnces 
may be interrupted, showing rather vague I)' a radial nrrn.ngc­
ment, the radi i being very broad. Plastron of female with oon- . 
spicuous black radial markings on all the shields except gill" ... , 
those on t.he abdomina l shields not completely slllTollndin l!; th e 
central yellow areola; in younger female the pigmentntion is 
more e,:tensive, and the abdominal shield has" complete hlnck 
starry ring rounel the central yellow areola. 

The male is much paler, the pigmentation Iwing holh Irss 
intense wbere it occurs and much more limited in it~1) OCCt1lTPI1CC. 

The pattern , as in [emale, is o[ the concentric type. F.nch cam­
pace shield has a yellow margin ancl large pale arcol", \\'i th n 
narrow brown ring interven ing. On the piastl'on thc J' f' is :;omc 
brown pigmentation on most o[ thp shielrl s; on the nhdominat 
shield it (orms a relatively narrow ring imperfectly f' llclosing the 
large cen trnl a.reola. 

MEAsuREMENTs.-Brendth of campacr, M. Ill , F . 1fI:1·,, ; 
breadth of nuchal , M. 8, F. 7'5 ; length of plnstron , M. 146, 
F. 1'19 ; length of humeral suture, M. 22, F. 27; length of 
pectoml suture, M. 21, F. 17 '5; of "nal sutme, M. 17, F. 17; 
of femoral suture, M. 14'5, F. 14'5; height of shell , M. on, F. 
61·5 mm. 

In these three specimens the hinge is best rleveloped in the 
male, and so weakly in the fem" le that it seems douhtrul if any 
appreciahle movement was possible. In the two females the 
eighth marginal shield is about the same size as the seventh , 
and not very much smaller than the ninth ; whereas in the male 
it is much smaller than the ninth. I n the two largest femnles 
of jordani there is a good development of a hinge alll l the 
eighth marginal shield is noticeably small. Th. very poor 
hinge development in these female specimens of you n fl i may 
be an indication of immaturity ; but I think such is not so. for 
Mr. Young writes that one of them contained fair-sized eggs. 

It will probably be found that a feebly-developed hinge is 
normal in this form and also in darlingi. 

A fourth specimen received is an adult male in which hyper­
trophy of the shell has already commenced. It agrees well 



wit,h the types in general form of shell, but in other respects 
there are differences: Lateral keels on margin als V- VII almost 
obsolete, The nuchnl shield is reduced almost to vanishing point 
above, and the two first mn.rg inals meet in the mid-line; the 
nuchal is, however, qui te well developed on its lower side; the 
gulars are much swollen and unnsuRlly large, but are only 
slightly curved upwards at th e sides, and the anterior margin 
forms a sligbt.ly curved line; below, there is n. na rrow mesial 
groove which does not widen out in front ; gula.r all(l humeral 
sutures subequ al in length. 

In au old male of a nst r a li s from White River, t,he mesial 
groove of the gulars is broader and wid ens out considerahly 
from behind to front; the suture is considerably shorter than 
the humeral. On the form of t,he gulars it is generally possible, 
even in fema.les, to sepnrate a 11 s t, r a li s and y 0 II n g i I those of 
a nst ra li s being Ratter ventrally , and the anterior margin in 
nduit,g only shal10wly curved or even straight. \ 

A ti ft,h specimen recent ly received, a large female, has a radjate 
pattern on the campace shi~lds; anterior and posterior margins 
slight ly uptnrned, bnt not, the snpracaudal; Ilinge weak, bnt 
marginal VIII small; inguinal in very broad contact wi th mar­
ginal VI ; gulars well-projecting, only slight ly spont-Iike; length 
of plAstron 163, width of carapace 122, height of shell 69 mm, 

Lastly, A yonng male hA. large broad gnlars which are not 
spout- like, 

10, Kin ixys loh a t s ia na Power, PI. XXXVII, fig", 6, 7; 
t.ext -figs, 1, c,J (p, 474), 2, 

Kin ixys l oba t,~ i a n a. Power, Tran.,. R-oy. Soc. S. Africa , xiv , p. 4 10 , 

pia. x ix and xx, )027 . 

Through t,he kindness 01 Mr, Power I have been able to examine 
nil th e type-material 01 lobats ia na, With regard to the Sex 
·of these spec imens, I have arrived at different conclusions from 
those indicated in the original description. 

There are t,hree specimens, two large Rnd one small . Th e 
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two former I take to be adult male, a stout specimen, and im­
luature male decided ly narrower. The adult male, llS now 
identified, was described as tbe female, and the immatUJ"" male 
ns male, although Power's figllre labelled male is really that of 
the specimen mentioned in tb. text as juven ile. Thlls, the 
following corrections sbould be made in the figmes : PI. XIX, 
fig. I , and P I. XX, figs . 1 and 2, represent the "dult male; PI. 
XIX, fig. 2, represents the juvenile specimen. 

I make these corrections because there are indications that the 
anult female of lobats i a n a may become very different from 
the male. Mr. Power informs me that his conclusions with 
regard to the sex were baseu on the observed behaviour of living 
specimens; at the time of capture the youllg indiv id11al was 
apparent.ly attempting to copulate with the adult male. :My 
{)wn ident ifications are based principally on the characters of the 
plastron and the gular shields. In respect to the excavation of 
the plastron, a very common character of adult males in the 
g_nus Testudo , this occurs in both of the larger specimens 
from Lohatsi, but is more pronounced in the one now helieved 
to be the adult. male ; this also has the surface of the front lobe 
of t.he plastron a little hollowed, not fiat, as in tbe subadult 
male and the balf.grown example. The gular shields of the 
adult male are omall , but swollen, and rath er deeply incisen 
mesially; 01 subadult male longer but flat, scarcely swollen and 
not so markedly incised mesially, thus more closely resembling 
the immature specimen, whicb has Bat anu rather strongly pro­
j ecting gular sh ields. I believe it will be found that swelling 
of tbe 'gular shields accompanied by a deep mesial incision is 
a character of maturity in adult males of this genus; in females 
and young those shields are flat, and generally, bnt not invariably, 
have fL straight transverse anterior margin with on ly slight 
median incision. 

With regard to the reverted marginal shields, there is pecnlinr 
variation; tbe young specimen, which might be expected to 
show a strongly reverted margin, has practically no reversion , the 
margin being merely dentated , but not sharply so; the two 
Large specimens have a . strongly reverted posterior margin, 
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which is evcn more pronounced in the narrow speClmeu, pre­
sumed to be subadult male, than in the "dult. 

A minor charncter that may be noticed is the form of the 
anal shields; the two Ia.rge spcrimens have ana.ls without a 
postero·laternl angle, the hind margin being lightly rounoed 
throughout; whereas, in the imma.ture speciJnen a postero­
lateral angle is well.developed. In all tbree specimens the 
Jlostero-median incision is shallow. Tbe exact shape of these 
anal shields is probably of no specific importance. 

In the genus Test-udo it often happens that the supra-caunal 
shield shows sexual differences. The extremity of that shield 
in thc adult male tends to be directed forwards, and in the adult 
female backwards; in the latter it may be broadly grooved on 
the inner side and more or less spout-like. 

The two Irtrgr specinlens from Lobatsi have the sllpra.-rtluclal 
shield very strongly thickened throughout, with well-rOlmded 
and smootb lower margin and no groove; the juvenile specimen 
has il1Clications of a groove, and is not strongly thickened. On 
this chnrnctt'r the indications undoubtedly favour the masculine 
interpretation of the two larger examples. A good series of 
specimens belonging to other species of Kinixys has been 
exnmined in this connection. It appcn.1"s that n mesial groove 
is more or less dist.illctly indicated in juvenilc examples, evi­
dently denoting a double origin ; in adlllt females the shield 
thins down somewhat mesially and tbere is often a broad shallow 
groove, but this is not a constant feature of the sex; males 
generally have" thickened shield and no groove, but sometimes 
there are distinct indications thereof. 

More recently Ur. Power has obtained" series of adult and 
subadult specimens from the same region. This presents a 
considernble range of variation. In the male the hind margins 
of the e"rap"ce may be strongly upturned or only slightly so ; 
the shell may be noticeably narrow or fairly broad-one male 
with total length of carapace 16-1 mm. has a width of lOO mm., 
whilst "nother with same carapace length has a width of 10i·5_ 
Tbe hindermost vertebral shield sometimes presents a marked 
protuberance on the surface of the cnrapace; outer borders of. 
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humeral shield a lways curved ; suture between vertebrals IV 
and V generally narrow, sometimes even less than half the 
length of vertebral V ; the anal sutu re is always longer than the 
femoral, sometimes very much so ; the gular shields are usually 
markedly different from those of the type male, heing larger, 
broad and always well-projecting, notched in front hil t not 
deeply so; sometimes they are very large (22 X 35), hut the 
size varies, and in no case are they subtriangulal': or triangular ; 
inguinal shield in rather broad contact wi th marginal VI, or ill 
the much elongated specimen and one other well -sep. mted from 
VI, or in one specimen just in contact wit.h marginal V1, t he 
shape of the inguinal being variable, occasionally "cll te-n ngled 
in front, generally not so, although not broadly rounded. 

A series of sLx females presen ts characters mOre Or less like 
those of the males; the protuberan ce of the last verteh ... 1 shield 
is, however, obsolete; the hinder margins of the carapace less 
upturned; anal sutin e generally longer than femoml, or in one 
instance equal thereto; gula.rs projecting, in one instnnl'c only 
slightly, and in thi. case these shields approach the subt.riangul" r, 
althougb the front margin is somewhat sinuous and notched 
in the middle. When tbe anal shields are specially large, 
so also are t·he gula.rs, and in one such instance the pectoral 
suture is almost equal in length to the humeral (18, 20), 
although the difference is generally much greater, in one insta.nce 
11'5, 32. 

The females, on the whole, are a little stouter than males, 
but one is quite narrow, like the narrowest male. 

All tbe specimens bave a nuebal sbield . Anal shields genemlly 
without postero-Iateral angles, but occasionally Ul either sex 
such angles may occur. Marginals IV- VI with obsolete or weak 
laternl keels. 

Dark pigment is noticeably absent. It occurs only at the 
margins of the carapace shields as rermlant. of broad and narrow 
rays. No dark colour on the plastron in most specimens, hu~ 
in one instance there are infuscated patches on the abdominal, 
femoral and pectoral shields. 

This species is probably more nearly related to a u s t r a I i ~ 
vor. . 6, PART 3. 37 
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than to the other South African forms- that is, if the form of the 
annls and gulars is of any importance. 

The Transvaal Museum has a series of specimens irom Naauw­
poort, about 40 miles south-east of Pietersburg, N. Transvaal, 
collected by Mr. G. van Son . These are evidently referable to 
lob a ts i a n a, although certain differencps from the types are 
traceable. The Inrgest male has n long, nn\TOW carapace, with 
all the hinder margins well-upturned. This specimen has gulars 
well-project.ing and thickened, with deep mesial incision; margins 
01 lemoral and humeral shields well-arched; anals wit.h well­
marked postero-Ia teral angles, thus differing from the types: 
annl suture scarcely longer than femoral; pectoral suture very 
slightly exceed ing half the leugth of abdominal suture; supra­
cauelnl thickened and with trace of a mesial groove; nuchal 
shield very narrow (2'5 mm.) . Another male is shorter and 
relatively stouter, hinder margins slightly upturned, onals with 
mther indistinct postero-Iatentl angles, anal suture much longer 
than femoral; abdominol suture more than three times as long 
as the pectoral; suprncaudal thickened and slightly grooved; 
nuchal shield relatively brood (7 mm.). 

III both these specimens marginals V and VI have lateral 
keels: they are more pronounced in the larger specimen. A 
half-grown specimen (plastron 119 mm.) has hind margin of the 
carapace well-upturned, rather broad nuchal shield, nnal shield 
with postero-Iateral angle, but not well · defined, anal and 
femoral sutures subequal, gulars a little projecting, on ly slightly 
incised nlC,ially, supmcaudal double, anterior marginals large and 
directed horizontally. 

Tbe Naauwpoort series also contains" single large and stout 
fema le example (PI. XXXVIII, figs. 1 and 2). This differs con­
sirlembly from tbe males as follows: Hinder margin of campace 
not upturned, on ly with slight indication of reversion; gulars 
small but projecting, no median incision; plastron quite flat; 
anal suture shorter than the femoral (14'5, 19), the anal with 
indistinct postero-Iateral angles; supracaudal indications of a 
groove; marginals IV-VII with discontinuous keels; lateral 
margins of femoral and humeral shields only slightly arched. 
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The gular and Itnal shi elds are relatively a li t tle smaller t han in 
t he males. 

In a ll these Naauwpoort specimens the carapace is well-arched, 
not fl attened. In the female and longest male a slight median 
prominence on vertebral I , not p resent in the second adul t male. 
The inguinal shield is always acutely angular in fron t and in 
contact wi th marginal VI, except in the shorter male. 

The colour pattern is essentia lly of radial type in t he young 
specimen and in t he la rgest male; there is a large central pale 
areola, hut around the margin of each shield are a rranged short 
blackish rays. These short rays tend to fuse together in the 
female BO that the pattern hecomes concent ric more 0 '· less. 
The female has a few dark rays on t he pln.stron, bll t these a re 
almost or entirely ahsent in the males. On the carapace the 
colour contrasts are not pronounced in any specimen. 

These specimens differ from the types of lob a ts i a n a chiefly 
in the length of the a.nal suture ; the three examples of typical 
lob ats ia n a agree in having that sut ure much longer than the 
femoral. Also t he anal shields are more strongly projecting 
behind in the Transvaal series. This character may possibly 
seem of subspecific value, but more materia l will be necessary 
to justify the separation . 

MEAsuREMENTs .- ·Length of plastron, large male 145, smaller 
male 127, female 153 ; breadth of carapace, large M. 107, 
small M. 97 , F . 111 ; height of carapace, la rge M. 65, small M. 
65, F. 78 mm. 

Another adult male specimen in the Transvaal Museum (no. 
12758) is labelled indefini tely " N. Transvaal. " It ogrees generally 
\\~th the narrower male from Naauwpoort, but th e hinder mltTgins 
of the carapace are not upturned, except slightly so on marginal 
X ; the nuchal shield is ohsolete; gulal1l considerably projecting; 
anal suture long; marginals V and VI wi th no loteral keel, as 
is " Iso the case in the two type males, VI in contact with in­
guinal, which bas an acute angle anteriorly. Length of plnstron 
13H, posterior breadth of carapace 103 mm. 

A very young specimen of l o bats ia n a was recently sent t.o 
me from Glent ig, near Nylstroom, by Mr. J ohn McCo llum. Th is 
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has five well-developed claws on fore limb, lour on hind limb; 
gular shields projecting, but very broad and short; anal suture 
longer than lemoral, but without postero-Iateral angles on anals; 
inguinal ill broad contact with marginal VI; middle marginal. 
all strongly keeled; marginal VU much smaller than VTIr; 
whole hind margin of c"rapace crenate, the supracaudal notched; 

TEXT-FIO. 2. 

Kinixys lobntsinna 
Power. Hend scaling 
of young specimen from 
Glentig. nr. Nylstroolll. 
dorllnl ,·iew. 

enlarged scales on front surface 01 fore 
limb about 8, not contiguous. 

This specimen has some resemblance 
in foml to the species of Ps e u d 0-

mopu s ('1ell. "ov.); also in the size of 
the inguinal shield , ann the form of the 
gulnrs agrees in a general way ; but 
there are various differences- the scaling 
on the fore limh, enlarged scales all 
cont.iguons and overlapping in Psel1do­
mopus; the absence 01 postero-Iateral 
angles ou the finals; abrupt chnnge in 
size of marginals VII and VIIT; large 

head-shields (text-fig. 2) much better developed in lobatsiana_ 
Thus generic differentiation is qttite well-marken in juvenile 
specimens of this species of Kin i x y s. 

Mr. J. McCallttm inlonus me that this species will readily take 
to water. He happened to place a specimen on the gro\ll1d 
near to a pool of water on the fnnu Glentig, witereupon the 
tortoise voluntarily entered the pool ancl swam lor several yards 
to the opposite bank. 

TilE SOUTHERN SPECIES AND StmSPEOIES OF THE GF.NUS 

Kl N I X Y S MAY BE DIST1NOUlSHED AS FOI.LOWS: 

A. 1. Shell c008iderablJr flattened; anal suture generally lunger 
than the femoral; marginal VI gencrnlly in contnct with 
the inguinnl. but if separated the inguinnl has an 
ncutely Rngular proj(ction anreriorly; hinge well· 
developed; nucbnl of female narrow. White River, 
E. Transvaal. Rustralia 'p. not'. 
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2. R esembling austra l is, but shell rellltively longer and 
narrower, more deeply pigmented, And (1) mnrginni VI 
widely sep arat.ed from inguinal in adu lt , the lAtter being 
rounded or obtusely angular in front. l\il\shonalnnd . 

<l a rI i ng i Blgr. 

3. Shell not so strongly 8attened as in a u s trnl is; nuchal 
nArrow: gulars in female only 8li ~htly projecting: j 11 
well -marked antero-dorsn l a ng le somtimcs present on 
ca rapace. l soka, N . Rhodes ia . jo rd nn i ! p. novo 

4. Carapace flatter and bronder thAn in j o rrl an i : gulnrs 

well -projecting in both sexes, often strongly hollowed 
above in fema le ; nuchal of female relati vely hrond: 
hinge ill.developed in fema le, margi nal Vl n sometimes 
a lmost as large as VII or IX. LivingRtonin. 

young i 8p. 1IOt'. 

B . 5. Shell not depressed and without well-marked prominenccs: 
anal suture gene-rally longer t han the femorn.1 ; poslcri nr 
marginals more or le-ss strongly upturned in males , les.'l 
strongly so or even not at all in adult female; gulars 
more or less strongly projecting in front of the humeral . 
Plastron with dark pigmenta tion, or only a little. 
Lobat.si, Bechuanaland Prot. lobats ifln fl P OWtf. 

c. 6. Shell well-arched. without prominences, gular shields not 
projecting. relatively long and narrow, together forming 
an ecluiiateral triangle; anal and pectoral sutures shorter 
than femoral; fourth vertebra l as broad behind as in 

front; colour pattern pronouncedly rndinl. Zombn, 
Nyas..mland. bel li ana zombensis 8I/IMp.nov. 

7. Similar to zo m ben s i s, but gulars broader. not Nlll ilnternl; 
vertebral and costa l shields more or loss distinct ly rai sed , 
not passing insensibly into each other; pectornl suture 
rather long, generally (1) longer tha n 1.he femornl; fourth 
vertebral narrower behind. Zululand. 

Adult of b e lliana z ulu e nsis 8I1bsp.1I0V. 
8. Gular shields relatively short and broad; Ilnal suture 

generally shorter than the femoral; ingu ina l shield 
either rounded in front or more or less obtusely pointed ; 
posterior vertebra Is and costa Is more or less raised, some­
times only slightly so. Colonr pattern on shields for the 
mO'lt part arranged concentri ca lly. 

Youn~ of be lli a n n zuluensis .9'IIbsp. novo 
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Homopus Wahlh. and Pseudomopus gell. nov.; 
text.figs. 3-5. 

As remarked by Dr. J. E. Dueroen in his account of the genus 
as then und erstood (' Records Albnny Museum,' ii, p. 409), 
.. each species of Homopus has clearly defined distinctive 
charncteristics : . and, except perha ps ill the cp-se of 
the femornl tubercles, there is little or no evidence of inter­
gmding. This is in marked contrast with the conditions 
prevn iling in the geometri cfL group of T es tu cl 0 . " 

As to the femoral tubercles, the present view is that they have 
no be"ring on the question of intergmding; highly varinble as 
they [l1'(' in n. single species, nnd found sporadically in various 
generA of tortoises, their evidence on questions of affin ity seems 
unt,rustworthy. 

The species hitherto referred to this genus fall into two very 
well·clefined groups. The one group including areolatns and 
f e III 0 I' a 1 is , the former being the genotype, is well markE·cl off 
from nil allied forms through the small size of the inguinal shield, 
",hich does not meet the femoral. Also, there are only fonr 
cI"ws on the fOl'e limb. Other characters are: Anal shields 
large, the anal suture alwa)'s longer than the femoral ; line of 
junction between lourth and fifth , Or ultimate and penultimate 
vertebral very narrow; nuchal shield fairly long, often pointed 
or tapering; on the snout a large prelrontal shield imperfectly 
divided, or a pair of large prefroutal shields which in front almost 
border on the nostrils. In this group apparently the males do 
not show any marked hollowing 01 the plastron posteriorly. 

The other group, including signatus and boulengeri, has 
the following principal characters: Inguinal shield large, meet· 
ing the femoral; fore limb with five claws. Perhaps of less 
importance are: Line 01 junction between fourth and fifth 
vertebrals fairly broad ; on the snout a pair of moderately sized 
prefrontals and also a few other small scales well-separating 
them from t.he nostrils, one pair of which may be about as large 
fiS the prefrontals (text-fig. 5). 

It may be remarked that in Kin i xys the nostril is sitllated 
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in some relatively soft membrane " little below th e anterior 
margin of the prefrontals ; there are no small scales intervrning 
between it and the anterior margin of the prefront~ls . In 
Homopu s a re ol a tu s and fe morali s the nostril i. wi thin a 
small horny patch intervenin g between prefrontal anr! heak 
proper. ann this patch shows very faint indications o[ sutures, 
as if composed of two or three fu sed scale. : the fusion is almost 
complek 

The size of the anals is variable; in ba ll le nge ri the n.unl 
suture is shorter than the femora l, but longer tha.n the femoral 
in s ignatu s. Nuchal shield apparently always vcry "holt , the 
anterior margin of the carapace being 
mther deeply excavnte. In the skull the 
squamosal is raised somewha.t higher 
than in true R o mopu s and the tym­
panum is rather large. 

Adult males in boul e n ge ri , nt any 
rate, have the characteristic convexity 
of the plastron . 

The characters above mention ed are 
notnecessnrilyall of generic importance. 
The number of claws on the fore limb 
is known to be variable in Kinixv s 

Pse uci o mo plI s ho n lc n. 
gl·rj (Dllert.ltm). "Front 
view of snout showing 
smAll scll lcs around 
nostril ~ . 

(see Schmidt. in 'Herpetology Belgian Congo,' p. 407 ). The 
nuchal chnracter also is not a very constant one in such g('nel'fI 
as T es tuc\ o and Kini xy s. The scaling of the hend is "aid to 
vary considerably in T est un o; but this genus is doubtfully 
natural, and it mal' be not.ed that in the species of the chara c­
teristic g eome trica group there is much constancy, th e uppet· 
head-shields bein g small and irregular : in this chnmcter 
si g na t ll s and b o ul e ng e ri come Ilf'arl'r to th e geometric 
tortoises than to H om o pu . proper or Kin ixy s. 

On accolmt of these differences it would appear to be desimble 
to recogn ize a distinct genus for the two species s i g 11 SI t 11 S 

Waillb. and bo ul e ng e r i Duera., and the main d ivergence from 
Ho mop u s is the large size of the inguinal sh ields. In th is 
respect the new genus agr~es with Kinix ys, which: howf'v('r . 
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is separable OD the carapace hinge. The name proposed is 
Pseudomopus, the genotype being signatus Wahlb. 
Whether the sum total of the distinguisbing characte.r8 be 

TEXT-FIG. 4. 

c 

b 
Ho mopll51 fe mora lis Bordellger. 1I. Cnmpnce of specimen from 

Hanover. C.P . R OmOJl l18 a.reolatus Tlutliberg . b. Carapace 
of specimen from Cllrlislc Bridge, nI'. OrahRmstown. c. Ventral 
view of (:rAhnmstown flpecimen showing inguinal and axillary 
shit>lds, remnants of the infra-marginal row of certain other 
fnmilies. 

accepted as of generic importance or not: it seems certain that 
signatus and boulengeri are more closely related to each 
other than either is to areolatus or femoral is. 
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As regards the genus Ho mop us, as now restrictcd, the smn 11 
inguinal shield separates it from any other South African genns. 
In other genera only very rarely does the inguinal fail to meet 
the femoralj I have once noted it in Te s tudo oculi{cl'u, 
(from Quickborn, Okahandja, R. D. Bradfield), and in a very 
young specimen of Te studo pardali s. The shortness of the 
suture between vertebrals IV and V will also usually separate 
it from Kinixys as well as P se udomopus, and gives it. 
resemblance to some of the geometric tortoises, such as T cs t u d 0 

tentoria, with which there is also agreement in the obliquity 
of the humero-pectoral suture and the coloration of the plastron. 
The length of the vertebral suture above mentioned is neady 
always decidedly less than half the length of vertehral V, and 
in a specimen of f emora li s from Hanover the two shields are 
only just in contact. However, although the tendency to re­
duction of this suture is very pronounced, there is considerable 
range of variation amongst ind ividuals of the genus, a.ncl in onc 
specimen of femoral is its breadth just exceeds half the length 
of vertebral V. 

A noteworthy feature of Pseudomopu s is the pronounced 
tendency to the production of supernumera.ry vertebral and 
costal shields. Out of nine specimens of bOll lc ngel'i exn.mincd 
only four have t.he normal 5'4. arrangement. A somewhat similar 
instability is found in Homopus , but Kinixy s is much more 
stable. According to our material, supernumerary vertebral. 
and costals are rare in South African material of Kin i x y s. Out 
of a s.eries of twenty·one specimens on ly two show abnormalities 
of this nature, in each case one addjtional costal. 

In Homopus again there are usually supern umerary sh ields 
in the inguinal and axillary regions. These are considerably 
smaller than the inguinal and axillary shields proper, hut clearly 
belong to the same series. It may be said that a series of t.hrce 
inguinal shields extends between femoral and marginal shields, 
the most anterior one being the largest. In the axillary region 
there is also a series of 3, 4 or even 5 shields, of which the 
one adjoining marginals III and IV is largest, and the hinder­
most is generally smallest. It is on this latter character that 
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K. P. Schmidt has endeavoured to dist inguish between Kin i xy s 
and Homopu s. It is true that one of these supernumerary 
shields, referred to as the submarginal shield benentb the 
anterior border of the carapace, is generally better developed 
in Kinix ys, but the difference between Kinixy s and 
Homoru s nreolntus in tbis respect is not great. 

P s e u d 0 m 0 pt! S is not altogetber devoid of these additional 
small shields, but there is generally only one shield in the axillary 
region; ns an abnormality, this mny occasionally be accompanied 
by a gmnul" r shield posteriorly and one or more anteriorly; 
in the inguinal region the single large shield is bordered by a 
smaller one post .. r iorly in b 0 ul e n g e r i , but apparently not in 
s i g n It t 11 S. SO, in respect to these shields, which are presumed 
to be remnnntR of the infra-marginal row of certain more primitive 
famili es of Ch e lonia, Pseudomopns h .. suffered greater 
L'c(luction in number than either Homopusor Kin ixys . 

R ega rding the mutual relationships 01 these three genera : 
Hom op u s and Kinixy s are evidently closely related , the 
former being smaller in bodily size and simpler in the complete 
absence of the c"r"pace hinge; Homopu s, however, shows 
signs of degradation in t he reduced number of claws on tbe 
hand , and of secondary changes in the hinder portion of the 
ca ra.pace, causing the narrow junction between the fourth and 
fifth vcrtebml shields ; the complete separation 01 t.he large 
ingninal shield from the femoral is also probably a secondary 
character in Ho mo pu s, and likewise the enlargP.cl scales over 
t he exposed surface of t.be fore limb. I The vertebral shields of 

I On the dorsnl sl1rface of the fore limb closely packed large scales or.cur 
down to the bltses of the claws. Accordingly, tile wrist·joint is ill-de. 
"eloped nnd little used. When walking, H o mopu 8 areolatus is unable 
to rest the pnl1118 on the ground; it walks on the tips of the claws. When 
at rest the palms are turned upwards and the dorstli surface of the fore 
limb is on the ground . On the other hand, Kinixys Jo batsiann. puts 
the pnlms on the ground nt every step Rnd can remain standing on the 
pnlms, the cnmpa('e being raised il little from the ground. In that genus 
the large sCRles above mentioned are scattered and interspersed with small 
ones. I luwe observed H o mo pu s behn"iour in R Single specimen of 
PSf' ud o mop n s 8ig nat ns. 
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Hom opus are relatively narrower than those of Kinix ys; 
in t·he former, vertebral IJ is narrower than costal n, rarely 
subequal thereto; in the latter, vertebral II is broader than 
costal n in both adult and very young specimens. Actually, 
this character is very djstinctive of KiD i x Y s, nnd will generally 
serve to distinguish it from any other genus of land-toltoiscs 
in South Africa . I have only found a single speci men, 3 h"lI­
grown K . zuluensis, in which costal II is very slightly broader 
than vertebral n . The ch"racter is, however. more variable 
in Homopu s and in the geo met ri cn group of T est ud o. 
For instan ce, in T . oculifer. vertebral IT and costal [J " re 
subequa.1 in length , or the former slightly nfllTOWel'; in T . to 11-

tor i o. and rr . V Cl'r eauxi vertebral II is often very mllch 
narrower than costal U . In HomoplI s ar eo intu s, ng;\in. 1 
have seen a. very y01Ulg example with verteh l'al II very slightly 
broader than costal II ; hut this seems to he a very rare 
condition in the species, amongst either ad ult or n'ry you ng 
specImens. 

The several characters above mention ed s.how thnt H ODlOP"S 

is not by any m""ns merely a small and hingeless Kin i x.y s ; 
nor does it appen.r at all probable that Ho mop" s is derived 
from Kinixy s. 

The genus Ps eu d omopu s may not be so directly related to 
Ho mop u sand Kin i x y s as these Are to ench other, j IIrlging 
from the characters 01 the axillary shields and the head-scaling. 
OD the latter character it seems related to the geometri ca 
group of the genus Testudo. 

Th ere are, however, some suggestion s of direct relationship 
between Homopu s and P se udomopu s ; for instance, the 
rather small and not projecting supracauclal shields, and espe­
cially the scaling of t·he fore limb , which differs from that of any 
other S. African genus. Also P seudo mopus bOlllengeri 
generally has rather narrow vertebral shields, appro"ching the 
Hom o pu s condition , vertebral II being narrower than rost,,1 
IT, occasionally subequal thereto; th is may "Iso be the cnse in 
signatus, but there is considerable variation as to the vcrt-e­
bral characters in that species. So, having regard to both. 
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structural aud geographical data, the probabilities are that 
Ps:eiudomopus, Homopus and Ki n ixys are derived from a 
conUllon ancestor, which was essentially a simplified Ps e u d 0-

m·opu s; for, asswuing that the original armature on the head 
or" a tortoise was made up of small scales, more or" less like the 
scales 011 the tail, then Pseudomopus becomes the most 
primitive member of the Kinixys-Homopus group. Possibly 

TEXT-FJO. 5. 

b 
P 8 (' II cl 0 In 0 r li S bo u 1 eng:e ri (DlIerclen) . a and b. CarapacE's with 

£j;hield nbnormnliti ea: . Pseudomopu8 8ig na.tus (JValbatm~). 
f", Carapace with shield abnormalities . 

there is secondary reduction in the number of axillary shields, 
and the limb scaling may be a specialization . 

The ancestral form mnst have been much like the ancestor 
of the geometric Testudos. These small species, characteris­
tically South African , cannot easily be explained as dWArfed 
derivatives of any larger African species, such as the widespread 
T . pa r d n lis. Their head-scaling is apparently the most 
primitive of a\l existing South African tortoises. In this respect 
the large T estudo parrlalis is more or less at the Pseudo­
mopu s stage allrl Te st udo angulata at the Kinixys 
stage. 
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The characters separating P se ud o m op us from the geo­
metri ca group of T est u do include the following: Carapace 
mnre depressed; gulars very broad and short, straight or on ly 
shallowly incised in front; supracaudal relatively small , not so 
broad as the distance between the hin der corn ers of the an " Is, 
generally much narrower; pectoral suture relatively long, 
generally longer than the gular suture, hut occasion" lIy a 
li ttle shorter. In these respects P seudo mopu s has more 
resemblance to some of the species of le in i x.y 8 1 surh as 
7. ulu e ns is. 

According to Boulenger, there are generic differences between 
T est ud o and H om o pu s in the nature of th e nell ml plntes. 
In t he former octngonal and tetragonal plates al ternnte, whilst 
in H omopu s and Kinixy s the plates are mostly hexagonal. 
This character again is not at all satisfactory as a. basis for 
generic ciistinction. A specimen of H om op us f em o r a l is has 
nellral plates much like those of a typical T est u do. On the 
other hand, T est ud o oc ulife ra, te n to r ia a.nd v e rr c fltlxi 
have mostly hexagonal neural plates; tetragonal plates may 
also occur, but apparently not octagonal oneS. P se u d 0 m Oll u S 

s ig n atu s is morc or less intermediate between the two ex­
treme conditions; the series of plates is tetragonal, octngonal, 
hexagonal and tetragonal. T est udo pa rdali s, however, is 
more or less typically testudinine, and K i nix ys jo r clani has 
mostly hexagonal plntes, wi th one or two tetragonals. Lastly, 
T estud o a n g ula t a has neural plates 01 the hexagonal type 
when adult, but a young specimen bas nlternating hexagonal. 
tetragonal, octagonal and tetragonal )llates. 

It may be noted that another character which Boulenger has 
indicated as sepamting T es t u d 0 from H o m o p us-the alveolar 
surface of the upper jaw possessing one or t wo median ridges in 
Tes tud o , but no ridges in H o mopu s-is not applicab le in 
the geo met ri ca group, for ridges do not occur there. It is 
probably for this reason that one species bas heen variously 
referred by its author hoth to T es tud o amd Hom o pu s, viz. 
T . b e rge ri (Lindholm ) from South-West Africa; this, as 
figured by Werner, is undoubtedly n T est ud o. 
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Neotestudo yen . novo 

I t is no longer desirable to retain sllch widely differing types 
a.s the geometric tortoises and T estuu o anguJntn in one 
genus. The latter, on the characters of the single gular shield, 
is well-separable from any T estu d o. The hend-scnling is an 
important supplementary characte,· of more than specific sig 
nificance. For th is remarkable species n. new generic name, 
Neotestudo, is now proposed. It is probably a near relative 
of T es tuclo ; t,he presence of a m('dian ridge 0 11 the alveolar 
surface of the upper jaw and the character of th e suprn.-ealld al 
shield is in favour of t,hat view. Otherwise, there is more 
resemblance in form and structural characters to a high-shelled 
Kinixy s than to any South African T est udo ; in head­
scaling it agrees better with the former, and there is a flattened, 
nail-like claw at the end of the tail, as in some species of Kin i x y s; 
on the other hand, the vertebral sh ields are constantly narrower 
than t,he costals. 

Only in one instance bave I seen the slightest inrlicat ion of 
duplication in the gnlnr shields of N eotestud O. An adult male 
from Penrock near Grahamstown hns the gulars distinctly paired 
-on t.be lower surface, but the median suture dnes not extend 
quite to the end of the gular lobe, and the upper surface thereof 
shows no signs of duplication. Apparent ly, this individual rom­
mences life with a single gular shield, which subsequently split 
along tbe midline. 

The growtlllines on tbe single shi eld of N eo test udo strongly 
suggest homology with the infergul.r shield that occurs in some 
other families of tort-oises; and it. does not seem to be formed "y 
the fusion of two such gular shields as occur in Testudo. 

So, this genus like Hom op us and P se url o mopu s test ifies 
to the occurrence in South Africa of rell\tively ancient types, 
related to, but not directly derived from th e other modern 
genera of tbe Old World. 
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KEY FOR SUlIGENERA AND GENERA OF S. AFRICAN TORTOISES. 

1 . A number of small nasal scales at the end of the snout. 
No large head-shields. 

Subgenus including Testudo geometrica nnd allies. 
Two prefrontals, but no frontal: 

Nuchal lacking. Subgenus including 'restlldo pardalis. 
Nuchal present., Pseudomopu8. 

2. Nasal scales only fnintly indicated. 
Prcfronta ls more or less fused into a single shield. A 

divided frontal or othenvise small scales . H OOlOp"S. 

3. No sn1sll nnaa l sca les. 
Two prcfrontnls !md a single fronLaJ ; vertebral n gene. 

rally broader than costHl II; 2 gular shields; carapace 
hinged . Kinixys. 

Two prefrontais, and an imperfectly fused frontal: 
vertebra1 IT narrower than costa l Il ; a. single gu lnr. 

Neotestudo. 

DESCRIPTIONS OF PLATES XXXVI-XXXVIII, 

Illustrating Mr. John Hewitt's paper, "Descriptions of Some 
African Tortoises. JI 

PLATE XXXVI. 

FIG. l.- x·33. Pelu sios nigrica..ns (Donnd.) castfLlloides nIbs]>. 
n., dOniBl view. type. 

FiG, 2.- X '33. Ventral view of same specimen. 
FIG. 3.-x·29. Pelusios sinuatus sinuatus (Smith), \'entml view 

of specimen from Na.boom Spruit. 
FIG. 4.- X '58. Kin ixys a.u strai is sp. n., ventml view of male, type. 
Flos. 5, 6.- x · ... 6. '42. Ditto, dorsal and ventral views, rernnio, type. 
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PLATE XXXVII. 

FIG.7.-x '57. Kini xys jorda.ni Bp. n. , ventral view, femA.le. 
FIG.8.-x'6(j. Ditto, side view, ma.le. 
F10.9.-x '57. Ditto, dorsal view, female. 
FIo. 1O.-x I. Kinixys youngi sp. n., anterior lobe of plastron 

,· jewed from above. female. Livingstonia . 
FJO. 11.- ~ '83. Ditto, a nterior lobe of plastron viewed from below. 

male. Ngonilalld. 
FIGS. 12. 13.-x ·50, '50. Kinixvs lobatsiana Power, dorsal and 

yentral views, femnle. Naauwpoort. N. Transvaal. 

PLATE XXXVIII. 

FIo. 14-.-x '40. Kinix vs belli ana zuluen s is 8ubsp. n., dorsal 
view, ad ult male. 

FIG. 15.-x'43. Ditto, dorsa.1 view, adult ma le. ZuIuland. 
FIG. 16.- x '43. Ditto, ventral view, female. Albany Museum . 
FIG. 17 .-x'43. Kinixys belliana zom bens is 8'ubap . n., dorsal 

Yiew, female, type. 
FrGs. IS. 19.-x'50, 'SO. Kinixys belliaoa zu)uensis subsp. n., 

dorsa.l a nd ventral views, young. 
FIG. 20.- X ·57. Ditto, d orsal ,~ iew, young, abnormal. Ntf\;Qlbanann, 

Zululand. 
Fro. 21.- X '50. Ditto, ventra) view, old male. hypertrophied p lastron. 

Matubatuba, Zululand. 
FIGS. 22, 23.- X ·50, '50. Ditto, dorsal and ventra l views, adult fema le. 
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