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Keiontifie resulta of the Cambridge Fxpedition to the Eaat African Lakes,
1830-1—5. Reptiles and Amphibians. By H. W, Paekgr, B.A.

(With io Text-fAgures}

Tug collections of reptiles and amphibians made by Dr. Worthington and his
oculleagues fall readily into two groups, those from the zoologioally well-known
srens of Ugands agd Kenys {Lakes Bunyoni, Edward, George, Kijanebalols,
Nubugaho, Nakavali, Baringo, Hannington, Naivagha, and Mt. Kenys} and
those from the almost unkmown Lake Rudolf region. In the firat group the
most noteworthy features are the really high proportion of species hitherto
very incompletely known and the surprising discovery of two well-marked
new species of snakes, one of them venomous and probably dangerous to man. .
The Lake Rudolf collection is most interesting, however, not from any super-
abundance of new and rare forms (though both are present), but from the light
which it sheds on the rolationships of the herpetological fauns of the region.
From ite geographicsl position between Kenys, Uganda, and the Anglo-Egyptian
Sudan one might expect the fauns to be ementially a Sudan-Kenya composite.
But slthough many of the species are known to corur both in Kenye and the
Sudan, the facies of the fauna is easentially that of the Somaliland sub-provinee.
Every ringle speoies, except thoss endemic in the region, has been also recorded
from Somalilsnd, whereas many are nnknown elsewhere in Kenya or in the
Sudan. The endemic forms, too, &re more closely allied to Somali species than
to any others ; the two new races deecribed below are both looal forms of specics
either confined to Bomsliland (Fhilochortns) or soarcely known outaide it
(Agama).

In & recent discussion of the herpetology of British Bomaliland (Perker,
1932) the author, in sttempting an analysis of the fauns arranged the species
in fpur groope, and application of the ssme principles to the Lake Rudolf
collections gives the following reaults —

1. * Eremian ' speciea, i. e. those found m Africa north of about the i1Uth
parallel (north), Arabia, or both and not extending 5. E into Kenys i—

(1) Zypodactylus picluraius gulturalis.
{2) Echis corinatua.

Ii. 8pacies found all over Africs, except parhapa the Rain Forest, and

sometimes extending into Arabis:—
{1} Crocodilus niloticua.
{(2) Priongx frivunguis,
(8} Hemidactidus brooki.
{4} Mabuyn brevicoliis.
(8) Naja nigricoltis.
(8) -Rana mascareniensis.

(7) Bufo reguiaria.
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I1I. * Bavannah ’ species, i.e. those found in Bast Africa sputh of about the

10th parallal (north}, rarely extmldmg further north in the Sudan or Arabia t—
(1) Hremi ki 4
{2} Lalastia lonmmmlm revoil,
{3) Varanus ocellatus.
(4) Lygosoma sundevallii.
{8) Pasammophis biseriatus.
(6) Rhomphiophis rosiraius.
(7) Rana delalandis.
(8) Chiromanliz pelersi.

IV. Species endemioc in the Somaliland region, sometimes extending into
Kenya :—
(1) Hemidaciylus tsolepia.
{2y Aguma rueppelli occidentalis.
{3) Philochortus intermedius redolfensis,
{4) Lepictyphlops ficchieri.
{5) Coluber smisthi.

Comparison of this grouping with the similar tables for Somsliland
{op. cit. p. 337) shows a lower proportion of endemic species (23 per cent.
compared with 45 per cont.), fewer Eremian forms, and many mare in group Ii.
There slso appears 10 be less tendency for the species of group III to form
local races ; in Bomaliland nearly s third of the Savannsh species are modified
to form distinet endemic raves, but none of theee are yet kuown to extend
into the Rodolf region.

In the same paper it in euggested that the principsl factor in the development
of the specialized Somaliland fauna iz the aridity of the climate, and a rainfall
chast is given showing & mean annual rainfall in the SBomali peninsuls of less
than 20 inches, wheress the neighbouring countries to the west and south
have 40 inckes or more. According to that chart the Lake Rudolf ares has
# relatively high annua! precipitation and the present discovery of a typical
Somaliland fauns in the region would appesr to invalidate the hypothesis
previously put forward. But the probability seems to be rather that the ohart
is wrong, and that Lake Rudolf lies in an isolated patoh of country with a very
low rainfall, comparable with Somaliland. Unfortamstely, mo continuons
records are available, but there seems to be unanimity of opinion amongst
those who know the region that it is very arid; Dr. Worthington {1932,
p. 281} epesks of there being * prastioally no reinfall’, and assures me that the
aversge is certainly lees than 20 inches apnuslly. It seems very probable,
therefore, that the coneinsions to be drawn from a study of the present collection
strengthon, instead of weaken, the probability of corrélation between climate
and fsunal change in north-east Africa.
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In the following disenssions of the various species, the place-names are those
used in the general account of the expedition sad may be found in the maps
illuatrating Dr, Worthington’s paper eaclier in this volume. Acknowledgmenta
are due not only to Dr. Werthington and all members of the expedition for the
meticnlously careful way in which the material waa preserved and labelled,
but to the authoritiea of the Mussum of Comparative Zoology, Harvard,
the United States National Museum, and the California Academy of Beiences
for the joan of much valuable comparative material.

(1) XnmNoPUs LAEVIS (Daundin).

3,2 9%. Lake Naivashe.

4333 99, hgr. and yg. Lake Bunyoni.

The specimens from Lake Naivasha aro normal X. lgewis, but the Lake
Bunyoni series is so very different that at fimt aight it aeems as though this
lnke harbours a definite race. A number of diffarences from the normal cen
be detected, thus :—

{a) Size :—The largest specimen collected messures only 41 mm. from
snout to vent, and Dr. Worthington roporta that, althongh the frogs
oocur in thousands, no larger examples were seen. Normel adulta
of X. lnevis measure at Joast 50 mm., usually much more.

TaxT-ma. 1.

~ Xenopur laetis {Daudin).
Bpectinen frum Leke Bunyoni, showing pathological oyelids.

(0) Colour :—All the specimens, except ons, are exceedingly dark in colour
and the lower surfacee are heavily spotted and dotted with black.

{c} The eyes are very large and prominent, the head apparently alightly
broader, and the snout shorter than in apecimens from other localitios
(text-Bg. 1),

Toveridge (1932, p. 114} considers these differences to indicate that the
Xenopus of Lake Bunyoni in at least racially distinet; but it seems
quite probable that they may have e biological rather than a taxonomic -
significance. Considering the most noticeable eize.difference first, two factora
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wuet be borne in mind. Firmstly, very fow of the specimens are sexmally
maturs; only three females have ripe pigmented ova and well-developed
oviduots. Theso three examnples measure 34, 39, and 39 mm., but other larger
fomalen measnring 40 and 4] mm. are not sexually matnre. Thus it iz doubtful
whether any fully adult specimens have yet been captured, for the only mature
examples have apparently only just reached maturity. In the second place,
Worthington reporta that the frogs in Bunyoni lead a pelagio existance and
are plankton feeders. They possess no special adaptation for microphagy, snd
it is not improbabl- that, compelled by cireumstancea to subsist on prey it is

_ill-equipped to catoh, the Xenopus population of Lake Bunyomi ia dwarfed
through malnutrition.

The difforences grouped together as {) and (¢) above may bave a aingle
common cause, for the very large prominent eyes are pathological. The
tissues of the lower eyelid of every specimen examined arve literally packed
with encysted metacercariae of an Echinostomid fluke* The pressure set up
by thiz heavy infection has forced the eyea outwards {text-fig. 1), and it is very

- probable that this preasure, operative dauring the early post-larval period, has
materially wffectsd the developiment of the whole head. In addition, it has
not improbably affected the vision, either by direct inflammation of the visual
apparatus or mechanically by injury to the lower eyelid, which is a0 much
thickened as io sppear opague and non-retractile ; in preserved specimens it
covers the lower half of the eye completely, It has been shown experimentally
that eyeless examples of Xenopus are much darker than the normal when kept
under the same conditions (Hogben and Slome, 1831, p. 13) and very dark
immature normal specimons are usually found to have liberally dack-spotted
fower surfaces.

Further collecting alone oan decide whether these suppositions are correct:
and whether the heavy parasitio infection is normal or apidemie.

{2) Rava garantwners Dum. & Bibr.

Hgr. Lake Nakavali.

{3) Rawa ruscrevra Dum, & Bibr.

%. Lake Bunyoni.

{4) Ra¥a DELsrawDpn {Dum. & Bibr.),

Hgr. 4. Mouth of Kalickwell River, Lake Rudolf,
(6) Rava MascarENIENsIs Dum. & Bibr.

Jur. Month of Xaliokwel River, Lake Rudolf.

{6) PERYNOBATBACHUS NaTALENaES {A, Bmith),
Juv. Btresm running into Lake Hannington.

* I am indebted to my colleag Dr.Bchnlordemmhﬂngtheinmilymwhiehzhue
flukes belong ; should further identification prave possible, he will probably publish & note
on the pareaita,

|  —
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{7) PHEYROBATRACHDS EINANGOPENAIS (Angel).

FPirynobairochws aoridoides [non Clope), Anderseon, 1811, Kungl. Bvensk, Vet.-Ak.
Headl. xlvik, 6, p. 28. ]
Arthrolepiis rousi (non Nieden), Angei, 1925, Voy. Alluaud ot Jeannel Afr. Or., Rept.

& Batr. p. 50.
Phrymobairachus Linongopensis {Angel), Loveridge, 1929, Bull. U.B. Nat. Mus. coli,
p. 108,

323, 12 11,000 1., Mt. Keaya (coll. L. C. Beadie).

As indicated above, no two authors have hitherto agreed as to the name to
be applied to the PArynobatrackus of M. Kenys. Andersson, indeed, realized
that hix specimens differed im several ways from P. acridoides (Cope), but
ssoribed thewe differences to individnal varistions. Angel, with spocimens
from the Aberdare Mta. and Mt. Kenya before him, concluded that the two
were specifically distinet, desoribed the former as a new species kingngopensis,
and referred the Ilaiter to P. rouzi (Niedem). Loveridge (1925) identified
rouxi {originally described from the weat aide of Lake Viotoria) with the Weat
African P. ogoensia (Boulenger) and later referrad frogs from Mt. Kenya and
other localiies in Kemya Colony to kimonpopensis. Comperison of seven
specimens from Mt. Kenya (inclading three of the series reported upon by
Andersson) with nine topotypes of kinangopensis has oonvinced the writer
that the two are probably conspecific. This form is distingnishable from
P, acridoides {Cope) (topotypes examined) by ite emaller size, indietinet
tympanum, shorter digital webbing {text-figs. 2 & 3), and slightly shorter
hind limbs, a seriea of characters too marked and constant to be other than of
specifie, or at lesat racial, importance. If Angel is correct in identifying the
Mt. Kenya frog with Nieden’s rouzi, then the name kinangopensis must give
- way to thia ; but it Loveridge is also correct, rouri is s synonym of ogoensis.
Comparison of the sccompanying text-figurea will, howsver, make it apparent
that neither of thess suggeationa is probable, for, unleas Nieden’s figure ia groasly
inaecnrate, rours differs from all the others in having the fifth toe markedly
longer than the third, instead of the comverse. P. Einangopensiz in also,
apparently, quite distinct from P. ogoensis, and sppears to be a valid form
coufined to the Kenys highlands.

{8) CRIROMANTIS PETERSI Boulenger.

d. Sukh Plains, Lake Rudolf.

Tt is not possible to say definitely whether this single specimen should be
referred to the typical form or to the ill-defined !arper Somaliland race (kellers) ;
it appears to be full-grown, but measures only 54 mm. from snout to vent,
snd the interorbita]l space iz slightly narrower than the upper eyelid, thus
resembling, rather, the typical form.

(9) HYPEROLIUS CINCTIVENTRIS Cope.

& Lake Bunyoni.

{10) HYPEROLIUS PICTURATUS Poters.

2. Lake George.
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TexT-Ng, 2. Taxy-rio. 3.
o . o
a
TeXT-T70, 4. TxxT-RI18, 5. Texr-na, 6.

¥y

Fig. 2.— PArynobatrachus aoridoider (Cope).  Topatype mals. Right foot.
Right loot.

Fig. S—Phrynobmmahu hmngopauu (Angel). Topotype male.

Rig. 4.—Phyy o (Angel}. Mt Kenya male. Right foot,
Yig. 5.— Phrynobairach és (Boulenger). Type male. Right foat.

Fig. 6. —Pk:ynobatm.km mm (Niadeq). Type [uftor Nisden), Right faot,
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{11} HYPEROLIU3 STRIOLATUS Peters.

Q. Lake Kijanshalola.

{12} 1 HYpeROLIDS STUBLMANNI Ahl.

& East ghore of Lake Edward.

This determinstion and the atatus of the apecies are both opem to doubt
hut if, as peems probable from the locality, the specimen is conspecific Wlt-h
the single female {}) desoribed by Ahl, the following additicnal note om the
colour may be mseful. The dark dorsal vermiculations are much larger than
thoss figired in * Das Tierreich, Anurs,' iii, fig. 271, and approach the condition
of the wariegated form of H. taeniatus Poters ; on the back there are a few
small orange-tipped warts, and the conocealed surfaces of the limbs are pink
with orsnge-red spote ; smaller spots of this colour are sparsely scattered all
over the venter, flanks, and chin.

{13} Boro vrrTarus Boulenger.

Hgr. . Lake Nabugabo.

{14) Bure REGULARTS Reuss,

Juv., 3 tadpoles. Lake Baringo.

2 ¢2. Mouth of Kalickwell River, Lake Rudolf.

Hgr. Near Mt. El Moitat, east shore of Lake Rudolf.

&. Weat shore of Lake Rudolf.

{13) LEPTOTYPHLOPY FIRCHTREI (Scortecci).

¢. Mouth of Ealiokwell River, Lake Rudolf,

At the present time our knowledge of the snakes of the genus Leplolyphlops
is in & very unsstisfactory condition. The present example is a small, hook-
anouted form which agreee very closely with the description of fiechter:, known
hitherte only from Italian Somaliland. The ratio of diameter to length is
somewhat higher than in the type (708 vice 63-5) snd the tail is relatively
shorter (14:8 vice 12-5), but In other respects there is very close agresment.

{18) CuroBRoPHIS RETERCLEFIDOTYS {(inther).

& v. 181, ¢. 127-+1. Katunguru, Karings Channel, Lake Edwurd.

{17) CHLOROPHIS IRREOULARTS {Leach).

2, v. 184, ¢, 10141, Lake George.

(18) CoLuerr surrat (Boulenger).

Juv, 2, 8a. 21, v. 193, o. 8341. Lokitaung, Northern Turkana Plsins,
Lake Rudolf.

This specimen differs from the published descriptions of the species in having
the preocular soparated from the frontal, the latter shield as long aa the parietals,
a rather higher number of ventrals, and s characteristic colour-pattarn. But
another specimen in the British Mussum from ‘ West of the Juba River’,
collected by Donaldson Smith in 18995 (Boulenger, 1886, p. 216), is in some
ways intermediste ; the preocular and frental are separated, but the propor.

LINN. JOURN.,—EOOLOGY, YOL. XXXVIL 16 '
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tions of the other head-shields and colour are almost exactly se in the type,
whilst the number of ventrala is lower, 171. The separation of the frontal
and preocular cannot be regarded as of specific importance, for in the male
co-type they omly just make contect, whilat the colour-pattern exhibited
by the preseat example is probably the juvenils livery, which becomes obacure
with age. There ia s series of narrow black transverse bares on the mid-dorsal
zone, & series of similar smaller vertical bare on the Aanka alternating with
the doreal seriee and a ventro-laters] row of black spots altermating with the
laterals ; s broad black bar across the nape, emother on the cocipnt, and
s third, leas distinet, between the eyes and extending downwarda on to the
upper lip.

In several reepecte these southern examples of . emuhi resemble the
weatern €. ichadenais (Chabanaud).

(19) CoLUBRER ERKIENSIH, Sp. N

Holotype & juvenile 3 from Lake Baringo, collected by E. B. Worthington ;
Brit, Mus. no. 1932.5.2.7,

Snout long, obtuse. Rostral once and a helf as broad as high, the portion
visible from above measuring one-fourth its distance from the frontal;
internassls about as long as broad, ashorter than the prefrontals; frontal
broader than the supra-ocular, once and a third as long as broad, s little longer
than its distance from the end of the snout, and two-thirda the length of the
parietals ; loresl guadrangular, once and a half ae long as deep ; ons prescular,
in acntact with the fromtal, with two auboculars below it, and a third scale
peparating the fourth upper labial from the preocular snd loreal ; nine upper
labials, the fourth and fifth entering the eye: two postormlars; temporals
243 ; four lower labials in contect with the anterior chin-ghields; pesterior
chin-shields widely separated, about as long as the anterior,

Seales amooth, in 25 rows ; ventrala obtusely angunlate laternlly, 204 ; anal
entire ; subcaudals 104,

Grey-brown sbove, with 10 longitudinal series of quincupcially arranged,
small, black spote on the anterior half of tha body; posterior half of body
and tail immaculate ; black apota om each supra-ocular, beneath the eye, and
on the temple ; & narrow transverse bar behind the parietals ; white beneath,
immaculate except anteriorly, where the lowermost rows of the black apots
of the flanka lie on the outer ends of the ventrals,

Length 285 mm. ; tail 66 mm.

This form appears to be moat closely allisd to forulentus, but ia distinguwished
by the possession of more scales round the body, two auboculsrs and an
undivided ane] ahield.

(20} Dasyrerma soamgs (Linn.),

&, Se, 24, v, 210, ¢, 7141, Lake George.

2, So. 25, ¥, 223, o. 5241, Lake Naivasha.

The first-mentioned is & umformly brown-coloured specimen of the
“ palmarum ' varisty and the latter a melanistic oxampls,
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{21) PeimMorHis BISRIATUS Petera.

@, juv. v. 150, 148, 0. 117-+1, 110+ 1. Near the Mouth of Kalickwell River,
Lake Rudolf,

{22) RHAMPHIOPHIS ROBTRATUS Poters.

9, bhgr. 9, v. 180, 164, o. 94+n, 11541, Month of Kalickwell River, Lake
Raudolf.

As Loveridge (in prees) has pointed out, the writer was in error in proposiag
s new spaoific name for the W. African RhAamphiophis, though correct in
regarding it as specifically distinot from the E. African form. Thess two
specimens are normal rosiratus, although the candal count in higher than hitherto
recorded.

{23) Nasa Mevarvorevos Hallowsl).

Head, Katunguru, Kazings Channel, Lake Edward,

{24} Nasa NiariooLL1S Reinhards.

&, 8¢, 25/25, v, 202, 0.1 Mouth of Kalickwell River, Laks Rudo}.
{25) Eom1s oARINATUS {Schneid.),

&, Be. 28, v. 183, ¢. 334-1. Mouth of Kalickweli River, Lake Rudolf.
(26) Prris wORTHIRGTONI, #p. n.

Holotype & @, no. 1832.5.2.8 in the British Museum, from the shore of
Lake Naivasha ; collected by E. B. Worthington.

Nosttila directed outwards, in a single masal, which touches the rostral and
the firat upper labial. (Indicationa of a sutare on the dorsal margin in front
of the nostril suggeet that this condition 1= brought about by the fusion of
s rostro-nmsal scale with the naeal) Rostral small, about once and a half
85 broad as deep ; head covered with amall, imbricate, strongly keeled scaleas,
12 acrose the vertex from eye to eys; a compressed, erect, spine-like soale
above each eye, measuring two-thirds the horizontal dismetar of the eye ; two
serien of acales between the eyo snd the labials ; 18-19 avales round the eye ;
two soales between the supranasals anteriorly ; 11-13 upper labisla; 5 lower
labials in contact with the chin-shields. Scalee in 27 rowa at mid-body, all
strongly keeled ; ventrals 136 anal entire; subosudals 28, entire, except
the Tth and 26th, which are divided and abnormal in having two shislds on
thas right cotresponding to one on the lott,

Grey-brown above, with s light yellow dorso-lateral siripe on ecach zide
on the 7th to Bth scale-rows ; bordering this light strips above and below are
s, series of black semi-lunar spota, sometimes light-centrad, of which the upper
serisa are the larger and may correspond to, or alternate with, the lower. Head
lighter, the dorsal dark zone of the back continving forwards on to the occiput
to form s very regular, black, narrowly light-edged arrow-head ; a small
hack espot behind each supracilisry spine; upper and lower labisls black,
white-blotched. Belly whitish, heavily mettled and stippled with black ;
tail nniform yellow beneath.

18+

| —_—_—
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Total length 276 mm. ; tail 33 mm.

This very distinet new specica ia akin in several ways to B. atropos (Linn.} and
to B. caudalis (Smith), but differs from any lmown species of Bitis in having
the neeal in contect with the roatral, and single subcandals. Theee differences
would, st first aight, appear to indicate that the species ought to be referred
to some other genus, posaibly » new ome, for they are just the charactera
pormally used to differentinte the various geners of the Viperinao. Too mnch
strosa, howaver, should not be placed on theee two points. The subcandal
eondition, for exampls, is very variable in some other vipers, particularly
in Trimerseurus monticole Gimther, where all may be divided or all entire,
and even within the genus Bitis some variation is found ; females of B. caundalis
have the normal subcandsls replaced by emall keeled scales. The nmsal
condition may have even less aignificance, for, as indieated above, there may
be anomalous fusion of two or more shields, and in all other ways the nostril,
situsted in an excavated nasal with a crescentic supranasal ahove it, is similar
to that of all the known species of Bitss.

But the best indication of generic relationahip is furnished by the presence
of a supranasal sao, » character not hitherto recorded, but present in all the
seven gpecies of the genua examined aa well a8 in the new form. Thia aac is
& semi-lunar pocket, lying immediately under the supranasal scute and almost
voincident with it in size and shape.

Bupetficially it appears as if the supranasal acute, instead of being in
juxtaposition to the nasal, as is usugl in the majority of snakes, imbricatea it.
But, although this may have been the origin of the cavity, the fact that it peraists
in Pseudocerastes, a derivative of Bitis in which the supranassl i wanting,
sugpests that it may bave a deeper sigmificance.

The cavity is lined by & horny cuticle which is continuous with the external
euticular layer and appesss to be shed with it at eloughing, and microtome
sections of the head of an embryc Bitls arielans fall to show any modification
of the epidermie which would suggest that the pit bas any sepsory function.
The dorsal side of the cavity, that is to say, the under aurface of the supranasal
shield, is lined by an epithelium similar to that of the lower surfaces of the other
head-scales ; it i regularly beset with projecting hemispherical cells which
give it a minutely granuler appesrance in surface-view., The lining of the
ventral side of the sac, the pottion of the naesl acale which ia not visible from
outside, differs, however, from the upper surfaces of the other head-scales
in having only a very thin, not corrugated epidermis and a very delieats cuticle.
No specialiced nerve-endings were seen, but dissection of an adult Puff-adder’s
head showed that tha sao receives a mumber of branches from the ophthalmic
branch of the fifth cranisl nerve, the nerve which suppliea the region of the
nostril,

The sac i best developed in B. nasicornis, where it extends under the pasal
horn and is only narrowly separated from its fellow of the opposite =ide ; it is
aleo prosemt and well developed in B, gabonicus, B. alropes, B. ariclans,
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B. inornata, B. cornuda, B. caudalia, and Paeudocerasies persicus. An invagina.
tion in the nasal region of a viper at once suggests the possibility of relationship
with the pit of the Crotalinae and it is not impossible that the two are homo-
logous. No very definite evidence can be brought forward in support of such
& viow except the general aitmation between nostril and eye, a general similarity
between the lining membranmes of the two (West, 1900, pp. 49-569, pl. iv.)
and the faot that the Urotaline pit, though not connected with the nostsil,
is also partly innervated by the ophthalmic branch of the trigeminal nerve.
A comparison of the carly developmental stages of both may produce svidencs
for or againat thia hypothasis,

{27} HeuroaoryLys 180LEPIS Boulenger.

433, 699 1 egg. Month of Kalickwell River, Lake Rudolf.

This peries shows a degree of variation not hithertc recorded. The head
is never twice as long as broad {as it appears to be in the type), the subdigital
lamelas of the thumb vary from 5 to 6, of the fourth finger from 7 to 8, of the
inner toe from 5 to 7, and of the fourth toe from 7 to 10; the moet frequent com-
binstion is &, 7, 5, 8. The upper and lower labials vary from 7to 8 and 5to0 7
regpectively, there may be only one pair of latge chin.shields, and the femoral
pores vary from @ to 8, the jesser number being the commoner. The number
of scalee about the middle of the body appeats to vary with the sex ; in males
there are about 62 to 65 and in females from 67 to 77.

The egg, which contained & nearly mature embryo, is of the usual oval,
hard-shelled, geckonid type, and measurea about 7 x 5 mm.

(28) HEMIDACTYLUZ BEOOED Gray.
Hgr. 9. Mouth of Kaliokwell River, Lake Rudolf.
(29) LygoDACTYLDS FICTURATUS GUTTURALIS Buoage.

2. Lake Baringo.

Juy. Turkana Plains, near Nopal Pass, Lake Rudolf,

{30) Agams BUEPPEIII Vaillant.

The five apecimena collected by the expadition at the mouth of the Kalickwell
River, Lake Rudolf, differ markedly from typical examples of A. rueppelii,
but comparison with examplee from various localities in Kenya showa a mors
or less complete gradational seriee, and suggests that we are dealing with a single
varisble Fpecies. The Kenya specimens have previously been referred to
A, vaillanii Boulenger, but this name is probably (Parker, 1832) & strict eynonym
of 4. rueppelli. The svailsble materisl can be divided into thres groupa,
corresponding with three geographical areas, and characterized by differently
proportioned heads snd larger or smaller acales. Thess differences are
sufficiently obvious when epecimens are compared, but not essily expressed
in words, for there are some complications. One of the standard methoda
of indicating acale-size ia to give the number of scales round the middle of the
body, but in the present instance increased scale-size i= accompanied by a
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stouter habitus, so that the mid-body scale-oount is approximately the same
for all the groups. Another method is to give the number of soales on the
vertebral line between the msertion of the fore and hind limbs; this can
be done with some degree of success, but as the dorsal scales are arranged in
oblique series convergent towards the vertebral line, a more accurate method
is to count the scales in a standard length of an oblique series. A complication
which makes ifaclf apparent in this method is that proportions change with
growth, although the actual number of scalee remains constant ; consequently,
the scale-counts obtained in this way are only comparable for individusls
of approximately the same size. The variation in the shape of the head can
be conveniently measured by & comparison of the length from the tip of the
snout to the anterior border of the ear with the maximum width., The thres
recognizable forma are :—

{g)} AcaMi RUEPPELLT ROXFPRLLI Vaillant,

Agama rueppedli Vaillant in Revoil, Mis. Pays {omalis, Rept. & Baetr. p. 6, pl. i
1882},
Aa(wul lesﬂmﬁ Boulenger, Avn. Mus, Civ. Ganova, (2) xv, 1898, p. 12,

The distence from the {ip of the anout to the anterior border of the ear ia
Joas than the mazimum width of the head. The scales on the vertebral line
" wvary from 22 to 20, and there are no enlarged dorso-lateral scales. 'The number
of scales in an oblique series of the standard length (tip of snout to ear) varies
in juveniles from 8 to 12, and in adults from 10 to 8,

Disiribution ~—DBritish Somalilsnd, northern Jtalian Somaliland, and the

Ogaden distriot of Ethiopis.
Bpecimens examined :—
Bnout to Vertebral Oblique .
vent. Ser. scales. sonlen, Laoality.
[+ihir Y
24 juw, 25 12 Peagah Hhebell.
20 ” 27 12 10° 32 W, 48° §9' E.
B ” 27 1 Goolis Mis.
41 " 20 11 8ol Hagd.
£ ” 27 10 Goolie Mtia,
48 " ¥ # Zeila.
48 - o] 12 Anis, Ethiopia,
49 - 28 18 10" 42° N, 49° E.
58 3 24 10 Buran Diste.
83 & 2 9 10° 42 N, 49° B
a3 ? 26 10 Baretableh.
70 d 25 8 10° 27° N., 40 E.
n 4 28 ] Berbera,
15 2 24 Hand.
75 ¢ 2B ] ‘Wabi Shebsli,
m g 2 10 Sxasebans, Ethiopia.
81 @ 1 g Berotableh.
8 ] 28 8 ‘Dagah Bhabell.
] ¢ 23 8 10° 33' N, 48° 80" E.
1oz & 26 L] * Bomalilend "; oatypa.
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{b) AcAMA RURPFEILY SEPTENTRIONALIS, subsp. 0.

Agama waillanti {non Boulenger} Lonnbery, Svensks Vet.-Ak, Handl, xlvii, 8, 1911,
p- &; Loveridgs, Proa. Zool Boo. London, 1920, p. 142; id. Bull US. Nat,
Mus. cli, 1928, p. §7 {in part).

The distanoe from the tip of the snout to the anterior border of the ear
is aqual to the maximum width of the head. There are 30-35 scales on the
vertobral line, sod some of the dorso-laterals may be enlarged {Lémmberg,
1811, p. 11}. The number of scalea in mo oblique series of the standard length
varies from 14 in half-grown epecimens to 10 or 12 in adulta, Colour es in

the typical form.
Distribution.—Central and southern Kenya.
Spevimens examined :—
nen, '
a2 3 3 14 Mbunji, Kenya. BLCLZ. 18380, N
b 2 3 10 Voi, Kenys. M. O, Z. 18281,
78 9 3 13 KenysColony. U.S. N. M. 40058, g
8 P 33 12 Madagos Kenya. C. A. B, 86032, :i
Y] 9 81 10 Mt Njuwo, Esoys. U.S. N. M. 86001,
0 ¢ 3 13 EemyaColooy. M, C. Z. 39840,

(¢} AGAMA RUEPPELLI QOCIDENTATLIS, subep. n.

Agoma waillonsi (non Bouleoger) Loveridge, Bull. U8, Nat. Mus. oli, 1039, p. 87
{in part).

In juvenils specimens the head ia similar to that of the preceding racs,
but in adulte the distance from snout to ear is longer than the marimum
width. There are 36-38 scales on the vertebral line and some dorso-laterala
may bs elightly enlarged ; the nmmber of scales in an oblique series of the
standard length is 19-20 in juveniles and 16-17 in adults. The colout-patiern
of immature specimena is similar to that of the typical form, but the adult
ia uniform Light grey with a few small white dots ou the sides.

Distribudion.—-Leke Rudolf and the country between Eenys Colony and

Ethiopia.
Bpecmens examined :—

mm.

#1 Juv, 1) 0 Mouth of the Kaliokersll B.M 193258t o
River, Lake Rurdolf.

51 " % i . » B.M. 1032.5.2.8. l

55 " 58 17 " " B.M, 1982.5.2.3.

70 8 33 18 " " B.M. 1932524,

o5 ? 37T 18 " - B.M. 1932.5.2.5. J

"7 g 38 16  Dotween Kenya Colony  D.8, N. M, 66027,
and Ethiopia.

{81} VamaNUE OOELLATUS Rippel.
Juv. 3. Bukh Plaine, nsar Kachel, Lake Rudolf.

{32) EExMiis SPERI SEXTAENLATA Stejneger.
&. Turkana Plains, near Nepal Pass, Lake Rudolf,
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(33) PRILOCHORTUS INTERMEDIUS RUDOLYENSIS, subsp. n.

Holotype » &, no. 1932,52.6 in the British Musenm, from pear the mouth
of the Kaliockwell River, Lake Rudolf ; collected by E. B. Worthington.

Head s Iittle depreesed, about ence and two-thirds as long as broad, ita depth
equal to the distance batween the centre of the eye and the tympanum. Snout
pointed, with rounded canthus rostralis. Hind limb reaching to half-way
between the fore limb and the ear ; foot onve and a balf as long s the head.
Nostril seperated from the first upper Isbial and the posinasal by a narrow
rim ; prefrontals separated by a median granute ; frontal ue long ws its distance
from the tip of the mout, once and a half as Jong ss broad ; parietals once
and a third es long us broad ; interparietal rhomboidal, onge snd two-thirds
as long s4 broad, separated from the oceipital by a group of three granules ;
four supracculars, the fourth broken up into four scales ; Bive supreciliaries,
separated from thie second snd third supracculara by a row of granules. Rostral
not entering the nostril ; a single postnasal ; anterior loreal shorter than the
second ; five upper labials anterior to the subocular ; & long narrow temporal
salong almoet the whole outer margin of the parietal.

Scales feebly keeled posteriorly, emooth anteriorly; two median rows
largeat ; 32 dorsals and laterals acroes the middle of the body ; 14 enlarged,
feebly keeled scales botween the hind limba. Ventrala in 6 longitedinal and
28 tranaverse series ; 20 gular soales in & longitudinal median series ; 7 plates
in the collar; caudal seales strongly keeled, 22 in the fowrth whorl; 10
femorsl pores on sach side, 27 lamellae beneath the fourth toe.

- Colonr se in the typical form.

Dimensiona—Fnd of nout to vent 46 mm.; length of head 10; width
of head 6 ; depth of head 5 ; fore imb 15 ; hind imb 20 ; foot 16; tail 130.

The statug of this form iz very difficult to assess on the basis of & single
gpoecimen, but there are so many features in which it differs from the average
of the normal form of P. intermedius from Somalilsnd thet it is diffioult to
svoid regarding it as at least racially distinct. The most marked differences
nre {0 be seen in its more elender habitns, longer tail, differently proportioned
head-shields {notably the interparietal), fecbly keeled scales, the low number
of scales acrosa the body, and fewer femoral pores.

{34) LATASTIA LONGICAUDATA REVOILI (Vaill.).

2 43, & Near mouth of Kalickwell River, Lake Rudolf.
3. Lake Baringo t

(35) MiBUY4 BRBVIOOLLIS (Wisgmann).

3 9 Near mouth of Kaliokwell River, Lake Rudolf.
(36) LygosoMa sTNDEVALLT (Smith),

2 hgr. Near mouth of Kaliokwell River, Lake REudol.
Both specimens have 26 scalo-rows.
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(37) CHAMAXIEOF BITAENIAYUS SCHUBOTZ Sternfeld.

g 14,000 it., Mt. Kenys (L. €. Beadle).

This is the first known specimen of this race for which we have a definite
sltitnde and locality. The only previously known apecimens were & juvenile
from ‘Mt. Kenya’ and a msle and female from an unknown source, but
believed by their describer to have been collected on Mount Kilimanjaro,
Whether or not the race actually does occur on this latter mountain must be
congidered doubtful, but there is no doubt that it is to be found at high
aititudes on Mt. Kenya.

This fact raises a very interesting question with regard to the relationships
and distribution of the verious races. Sternfeld (1912) in his papers on the
speciea haa discussed some nine races, but for a olearer understanding we may
reduoce these tine to four principal groups, roughly characterized and distributed
a4 follows :—

1. The CA. bitaeniatus bitaenialus grovp (text-fig. 7), including bifasniatus,
ellioti, gravers, and torniers.

TexT-r10, 7.

TR

These are forms with a relatively low casque, ow gular crest, and no rostral
process ; the scsling rmay be more or lees heterogeneous, one or two rows
of enlarged fat sealos are usually present om the fianks and there is some variation
in the length, depth, and breadth of the head. They are found over a large
area from Abyssinis to Tenganyiks and from the Ituri region to western
Kenya Colony; they ascend the slopes of Ruwenzori to about 10,000 ft.,
but do not sppear to extend so high in the mountains of Kenya Colony.

II. Ck. biteeniatus rudis (text-fig, 8) has & low casque, low gular crest, no
rostral process, homogeneous scaling except for two slightly enlarged soale-rows
on each flank and a short, beoad, deep head; it intergrades with gromp I
through graueri. It is found only on Mt. Ruwenzori between 10,000 and
12,000 ft.

II1. Ch. bitneniatus kihneli group (text-fig. 9) ; including leikipiensis, hikneli,
and bergeri. This group is characterized by @ very high ecasque, long gular
creat, and a rostral process ; the ecaling is heterogeneous and two well-marked
rows of enlarged flat scales are usually present on emch flank, the mpper the
beiter developed. Theee forms are found throughout the highlands of Kenys
Colony from sbout 6,500 to 11,000 ft., snd intergrade with group I through
bilacnialus,

I
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IV. Oh. bitaenialus schuboizi (text.fig, 10) has & low casque, low gular crest,
no rostrsl process, heterogensous scaling, with two woll-developed rows of
eniarged scales on each flank, the lower the larger; the head ia sbort, broad,
snd desp. Mt Kenya above 11,000 ft. ; 1 Kilimanjaro,

It is thus seen that in the weat the main stock {group I) gives rise at higher
altitudes to group II, with complete intergradation between the two. In the
eaat with increasing altitude differentistion has proceeded in quite a different
direction, culminating in group III. But group IV, at & atill higher altitade
in the saqt, haa the scalation of group L combined with the head-characters

TExr-r1G. 8

Txxr-r10. 10,

Fig. 10.—Oh Zeows B oy hubolei Sternfald

of group II, spd no definite intergradation with any of the other forms can be
traced, It i true that Sternfeld records an intermediste with greweri from
the Kilimsnjare region, but as the osourrence of schubofzi on this monntain
ia doubtful, the status of the * intermediate ' is decidedly questionable.

At first sight it would seem that rudis and schuboizi are the results of conver-
gent evolution in response to similar environmental conditions, for both occur
at very high altitudes. But if this were the case it would not be unreasonable
to expoot to find anslogous forms at intermediate heights on the two mounteing
which they inhabit. Thia expectation is not fulfilled, for between about
8,500 and 11,000 feet on Kenya only the high-casqued rostral-horned Adhneli
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is known, wherwas on Ruwenzori groweri ocoupies the same zone. In faat,
schubeizi, although spparently most olosely allied to the forms of group L
(probably diacnicius), s entirely separatod from it geographicaily by the
Aihmeli group, whereaa rudia s in direot geographica] eontact with its nearset
relastives. This peculiar eitustion of schuboiz only esems susceptible of
explanation in one of two ways ;—Either (4} it has srisen as an atavistic
mutation of Adhneli or {b) AsAneli is the produst of a secondary evolutionary
outburst of the stem-form, which hae cut off schuboizi from ite nesrest allies
and has possibly supplanted » previonsly existing intermediate.

Which of these explanations is the more probabls cannot be geuged excapt
by previously conoceived idems of the methods of evolution. But should it be
loundthatthemisonxﬂimanjmathird{urmmﬂogouswithnﬂiaand
schubotzi, and that this is linked with the stem-form by Bternfeld’s ‘inter-
mediates * mentioned above, a greater degree of probability will be given to the
seoond hypothesis.

(38) TrioNTYX TiRTUNGU1s (Forek.).

Juv. Mouth of Kaliokwe]l River, Lake Rudolf.

{39} CroopDILUS BILOTICUS Laur.

Juv, Mouth of Ealickwell River, Lake Rudolf,
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