Hunting chameleons in the highlands of Kenya

Jan Stipala



East Africa — high chameleon species diversity

Kinyongia mutituberculatum
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Trioceros hoehnelii

50+ species
Most are endemic to East Africa




Distribution of chameleon species diversity
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Usambara Mountains, Tanzania 2002
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Mt Kenya 1992 - Trioceros schubotzi




Trioceros jacksonii  2500-3000m




Trioceros jacksonii — subspecies

T. j. merumontana

Predicted distribution
of Trioceros jacksonii

(Field Guide to the Reptiles of
East Africa, Spawls et al. 2002)




Trioceros jacksonii — unusual variation

Mysterious ‘willigensis’ in the
pet trade
Geographic origin: unknown



Survey plan
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Collecting localities of
museum specimens
Proposed survey sites

. . . . . . D Forest
» Survey mountains of known distribution - on different sides and across Elevation (metres a.5.1)

awide range of elevations T000 - 1250

1250 - 1500
1500 - 1750

» Survey suitable habitat beyond known distribution 1750 - 2000

2000 - 2250
2250 - 2500

- Survey habitats other than montane forest Bk
3000 - 3250
3250 - 3500

« Sample across hybrid zone between T. j. jacksonii and T. j. xantholophus 3500 - 3750

3750 - 5638




Project collaborators — NMK, KWS and forestry department




A few problems...
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Montane forests




Afroalpine zone
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Working day - set up camp, have a cup of tea and wait for darkness.




Finding chameleons
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-dwelling chameleons
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Chameleons in man-modified habitats




Sites surveyed
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Trioceros jacksonii

j Main findings:

» Wider distribution than reported

Hills o
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/ ol o p * Lives at high elevations <3200m
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» Absent from western highlands

e * Morphological variation more
Q.2 complex than subspecies
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i * Distinct male colour patterns in
some geographic areas
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Trioceros jacksonii - body size variation
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Machakos
Aberdare

SVL variation with

elevation (metres asl)
Males — white circles
Females — black circles

Nyambeni

Snout-vent length (mm)

SVL variation by region
Males — white boxes
Females — grey boxes

Red line — T. j. merumontana

Green lines — T. j. jacksonii
Blue line — T. j. xantholophus

2000 2500

Altitude (metres a.s.l.)



Genetic variation in Trioceros jacksonii

dilepis Entasekera JAS209
melleri AB474
schubotzi Mt Kenya JAS084
oehnelii Kinangop
hoehnelii K S JAS057
bitaeniatus Egeyo JAS405
ellioti Kericho FS JAS218
. sternfeldi Porror JAS301
jacksonii Ngong CjN
Jacksonii Ngon:
Jacksonii Naj
jacksonii Nairobi CjNBI2
Jacksonii Nairobi CJNBI3
Jjacksonii Muranga CIMUR1
Jacksonii Muranga MURj1
jacksonii Muranga MUR].
Jacksonii Karatina KAR
Jacksonii Kerugoya KE
jacksonii Nyeri farm JA .
Jacksonii Nyeri farm JA Clade A
Jacksonii Mweiga JASO
Jacksonii Mweiga JASO.
Jacksonii Machakos JAS123
jacksonii Machakos JAS124
Jjacksonii Castle JAS309
jacksonii Hombe JAS317
Jacksonii Hombe JAS318
jacksonii Mweiga JAS028
jacksonii Mweiga JAS029
jacksonii Mweiga JAS031
jacksonii Kerugoya KER1
jacksonii Kerugoya KER3
Jacksonii Met Station JAS059
jacksonii Met Station JAS060
Jjacksonii Gathjuru JAS066
Jacksonii Gathiuru JAS068 x
Jacksonii 2km Naro Moru JAS078 Clade B
Jacksonii Sirimon JAS079
jacksonii Sirimon JAS081
jacksonii Sirimon JAS082
jacksonii Hombe JAS316
jacksonii Naro Moru FS JAS07
Jacksonii Naro Moru FS JAS07
jacksonii Chogoria high JA
Jacksonii Chogona hl%h JA!
jacksonii Chuka FS JAS32
jacksonii Marania JAS087
|acl|:sonu P\‘/Iaramﬁa)ASOﬁ?
acksonii Ngare Ndare y . C
{acksoni! Ngare Ndare 41 Clade €
Jacksonii Ngare Ndare 41
jacksonii Ngare Ndare 41
Jacksonii Chogoria low J
“Jacksonii Chogoria low J
Jjacksonii Nyambeni JAS09
jacksonii Nyambeni JA
jacksonii Meru FS 4
jacksonii Meru FS
Jacksonii Meru FS
jacksonii Meru FS
jacksonii Castle JAS.
Jacksonii Castle JAS
Jacksonii Chuka FS J
jacksonii Irangi FS JA
jacksonii Irangi FS JAS.
jacksonii Shamata JAS038
Jacksonii Kimakia JAS462
jacksonii Kagwe CdK3
jacksonii Kagwe CjK2
L jacksonii Kagwe CiK4
jacksonii Kiandogoro JA
Jacksonii Kiandogoro J N
Jacksonii Kinangop FS Clade E
jacksonii Kinangop FS
-~ jacksonii Kimakia J
jacksonii Ol Donyo Sabu
jacksonii Machakos JA
Jacksonii Machakos JA
Jacksonii Machakos JA
jacksonii Mt M
jacksonii Mt Meru
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Bayesian tree generated using mtDNA Distribution of mtDNA haplotypes
markers (16S and ND4)



Morphological variation in Trioceros hoehnelii
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Genetic variation in Trioceros hoehnelii

dilepis Entasekera JAS209

jacksonii Nairobi CjNBI1
** - bitaeniatus Elgeyo FS JAS404

«x = Dbitaeniatus Tenges FS JAS226
ellioti Cherangani FS JAS255
*% ellioti Kabarua FS JAS403
sternfeldi Mt Meru 3ST

SrSIl VILIVIETU 491

schubotzi Sirimon JAS083
oehnelii Kaptalamwa JAS243
hoehnelii Tenderwa TEND1
hoehnelii Mtelo JAS264
Soehnalii Mbale RP2 «<——

Mbale Highlands
hoehnelii Mutubio JAS050
hoehnelii Mutubio JAS052
hoehnelii Shamata JAS037
hoehnelii Kiandogoro JAS024
hoehnelii Kiandogoro JAS025
#% hoehnelii Shamata JAS035A
Pk %

hoehnelii Ndaragwa JAS450 Aberdare
hoehnelii Ndaragwa JAS451 Mountains
hoehnelii Ndaragwa JAS453
hoehnelii Kipipiri JAS047
hoehnelii Kipipiri JAS048
hoehnelii Kinangop FS JAS058
hoehnelii Kinangop FS JAS057
hoehnelii Kimakia JAS469
hoehnelii Marania JAS095 1
hoehnelii Ngare Ndare JAS106
hoehnelii Ngare Ndare 41633
hoehnelii Ngare Ndare 41635
hoehnelii Met Station JAS063
hoehnelii Gathiuru JAS072
hoehnelii Irangi JAS325
hoehnelii Ragati JAS314
hoehnelii Ragati JAS315
hoehnelii Met Station JAS064
hoehnelii Sirimon JAS085
hoehnelii Sirimon JAS086
hoehnelii Karatina KARH1
hoehnelii Karatina KARH2

«s[ hoehnelii Nyahururu JAS033
:F[L[ hoehnelii Nyahururu JAS034

Mt. Kenya

hoehnelii Dundori JAS039 | \ahururu

hoehnelii Dundori JAS042
hoehnelii Nyangores JAS213
hoehnelii Nyangores JAS212
hoehnelii Kembu Campsite JAS431
hoehnelii Kembu Campsite JAS429 | \q
hoehnelii Kembu Campsite JAS430
hoehnelii Sururu JAS434
hoehnelii Sururu JAS433
hoehnelii Sururu JAS435
hoehnelii Sururu JAS436
hoehnelii Kericho JAS220
hoehnelii Kericho JAS221
hoehnelii Kiptuget JAS223
hoehnelii Nabkoi JAS420 Central
hoehnelii Nabkoi JAS421 Western
hoehnelii Kipkabus JAS418 z
hoehnelii Eldoret JAS411 Highlands
hoehnelii Eldoret JAS412
hoehnelii Eldoret JAS414
hoehnelii Nabkoi JAS422
hoehnelii Mt Elgon JAS233
hoehnelii Mt Elgon JAS234 | Mt. Elgon
hoehnelii Mt Elgon JAS235

au
ESC‘.,ll'pll'lL,‘lll

Haplotype clade
Aberdare Mountains
Mau Escarpment
Mbale Highlands
Mt. Elgon
Mt. Kenya
Nyahururu

Central Western
Highlands

EOCO0OOmEME

Elevation (metres)
[ 10-1000
[ 11000 - 1500
[_]1500 - 2000
] 2000 - 2500
[ 2500 - 3000
[ 3000 - 6000

Bayesian tree generated using
markers (16S and ND4)

MtDNA

Distribution of mtDNA haplotypes




Cherangani Hills




Mtelo massif

Trioceros
. R
conirostratus s,




Mtelo massif

Trioceros
nyirit

Stipala, J., Lutzmann, N., Malonza, P.K., Borghesio, L., Wilkinson, P., Godley, B. & Evans, M.R. (2011)
A new species of chameleon (Sauria: Chamaeleonidae) from the highlands of northwest Kenya. Zootaxa, 3002, 1-16.
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Mount Kinangop




Mount Kinangop, Aberdare Mountains




Mount Kinangop, Aberdare Mountains

Trioceros
kinangopensis

Stipala, J.A., Lutzmann, N., Malonza, P.K., Wilkinson, P., Godley, B. & Evans, M.R. (2012)
A new species of chameleon (Sauria: Chamaeleonidae) from Aberdare Mountains in the central highlands of Kenya. Zootaxa, 211, 1-21.




Loita Hills




Loita Hills




Samburu Hills




Samburu Hills




Samburu Hills




Trioceros sternfeldi
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Molecular variation in Trioceros sternfeldi

dilepis Entasekera JAS209

melleri AB474916
jacksonii Nairobi CjNBI1
bitaeniatus Elgeyo JAS404
bitaeniatus Tenges JAS226
sternfeldi Mt Meru 3ST
sternfeldi Mt Meru 2ST
sternfeldi Mt Meru 4ST
sternfeldi Mbulu 5ST 7. hanangensis
ellioti Cherangani JAS255
ellioti Kabarua JAS403
sternfeldi Loita JAS206

T sternfeldi

sternfeldi Loita JAS208 | SP- MOV.?
sternfeldi Loita JAS207

sternfeldi Porror JAS302

sternfeldi Karisia JAS306

sternfeldi Porror JAS300

sternfeldi Porror JAS301

schubotzi Sirimon JAS083

nyirit Kaptalamwa JAS243
nyirit Mtelo JAS264
hoehnelii Nyahururu JAS033
hoehnelii Sirimon JAS086

dilepis Entasekera JAS209
melleri AB474916
rudis Bwindi CAS201711 DQ397285
rudis Ruhizha CAS201781 DQ397223
rudis Bwindi CAS201716 DQ923811
jacksonii Nairobi CjNBI1
sternfeldi Mt Meru ZFMK82250 DQ397289
sternfeldi Mt Meru AM22404
sternfeldi Mt Meru CT326 FJ717780 ) ,
sternfeldi Mt Meru 3ST 1. sternfeldi
sternfeldi Kilimanjaro ZFMK68629 DQ397287
sternfeldi Mt Meru T068 DQ397288
sternfeldi Mt Meru 2ST
sternfeldi Mt Meru 4ST
hanangensis Ngorongoro CT114 FJ717778
hanangensis Ngorongoro CT115 FJ717779
hanangensis Mt Hanang ZFMK82368 DQ397283
hanangensis Mt Hanang ZFMK82369 DQ397284
hanangensis Mt Hanang CT327 FJ717781
hanangensis Mbulu 5ST
ok bitaeniatus Elgeyo JAS404
* bitaeniatus Tenges FS JAS226
ellioti Cherangani FS JAS255
ellioti Kabarua FS JAS403
loitaensis Loita Hills JAS206
loitaensis Loita Hills JAS208 Sp. nov.?
loitaensis Loita Hills JAS207
samburuensis Samburu Hills JAS300
samburuensis Samburu Hills JAS301 sp. nov.?
samburuensis Samburu Hills JAS302
samburuensis Karisia Hills JAS306
nyirit Mtelo JAS264
nyirit Kaptalamwa JAS243
schubotzi Sirimon JAS083
hoehnelii Nyanhururu JAS033
hoehnelii Sirimon JAS086

1. hanangensis

Bayesian tree using mtDNA (16S + ND4). Bayesian tree using mtDNA (16S).

Additional sequences from GenBank

Values above nodes Bayesian probabilities, below nodes Maximum Parsimony bootstrap support.
Asterisk indicates > 0.95 (Bayesian) or 100% (MP)



Kinyongia excubitor

Aberdare Mountains‘ Nyambeni Hills

melleri AB474916
fischeri AB474917
excubitor Irangi JAS324
excubitor Chogoria JAS113 Mt. Kenya
excubitor Chogoria JAS114
Aberdare Mountains

excubitor Kimakia JAS464

excubitor Kimakia JAS465

excubitor Kimakia JAS466 1

excubitor Nyambeni JAS101

Nyambeni Hills
excubitor Nyambeni JAS102
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Thank you listening




