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Abstract. The genus Adolfus STERNFELD, 1912 currently contains three species from Equatorial Africa. Two of these oc-
cur in widespread, low- to mid-elevation habitats, but Adolfus alleni is only known from four montane peaks (Aberdares,
Mt. Kenya, Cherangani Hills, Mt. Elgon) in Kenya and Uganda. An integrative approach using 58 morphological charac-
ters and genetic analyses of mitochondrial (16S and cyt b) and nuclear (c-mos and RAG1) DNA sequence data revealed
differences between these populations, and indicated that A. alleni is a complex of at least two cryptic species. Herein, we
describe the populations from the Aberdares and Mount Elgon as a new species, and restrict A. alleni to Mount Kenya.
This action underscores the importance of conservation strategies to protect these montane peaks, which may harbour

additional, unique evolutionary lineages.
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Introduction

In Africa, the family Lacertidae is represented by 14 genera
with about 80 species, which is not quite as diverse com-
pared to the families Scincidae, Chamaeleonidae or Gek-
konidae, each of which comprises more than 100 Afri-
can species. However, recent research has shown that this
number could be underestimated in at least one lacertid
genus; new species of Pedioplanis FITZINGER, 1843 were re-
cently described from Angola (CONRADIE et al. 2012), and
additional cryptic taxa have been suggested from studies
of Pedioplanis populations in Namibia, South Africa (MA-
KOKHA et al. 2007, TOLLEY et al. 2009) and Angola (Con-
RADIE et al. 2012). Similar cryptic diversity is likely to occur
in other African lacertids, particularly montane or forest
species with disjunctive ranges.

The taxonomic history of the Central and East African
genus Adolfus STERNFELD, 1912 has experienced consider-
able alterations over time. The currently recognized taxa
Adolfus jacksoni (BOULENGER, 1899) and Congolacerta
vauereselli (TORNIER, 1902) were historically placed in the
genus Lacerta LINNAEUS, 1758, whereas A. africanus (Bou-
LENGER, 1906) and A. alleni (BARBOUR, 1914) were former-

ly included in the genus Algyroides BIBRON & BORY, 1833.
In describing Adolfus, STERNFELD (1912) recognized dif-
ferences between A. africanus and A. alleni, and included
the former as well as his new species, A. fridericianus (to-
day recognized as a synonym of A. africanus fide BAUER
& GUNTHER 1995) in the genus. BOULENGER (1920) rec-
ognized Lacerta and Algyroides, but synonymised Adolfus
with the latter genus. ARNOLD (1973) resurrected Adolfus
for A. africanus, A. alleni and A. vauereselli, but contin-
ued to recognize Lacerta jacksoni. However, this remain-
ing species was transferred to the genus Adolfus some years
later by the same author (ARNOLD 1989a). In a review of
the Equatorial African lacertids, GREENBAUM et al. (2011)
transferred A. vauereselli to their newly erected genus
Congolacerta, and described the new species C. asukului.
Adolfus jacksoni has a widespread distribution in mid-
elevation forests in East Africa, and is well known to be
the Adolfus most tolerant of human disturbance (SPAwLs
et al. 2002). Adolfus africanus has the largest distribution
in East and Central Africa (e.g., MERTENS 1968, BROADLEY
1991, SCHMITZ et al. 2000, SPAWLS et al. 2002, KOHLER et al.
2003), but seems to be absent from the central Congo Basin
(KOHLER et al. 2003). BARBOUR (1914) described Adolfus
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alleni from a series of five specimens (name-bearing type
MCZ R-9280) from the northeastern slopes of Mount Ken-
ya, and subsequent authors reported additional popula-
tions from high altitudes between 2,700 and 4,500 m from
the Aberdares, Cherangani Hills and Mt. Elgon in Kenya
and adjoining Uganda (e.g., LOVERIDGE 1957, SPAWLS &
ROTICH 1997, SPAWLS et al. 2002).

Genetic analyses of A. alleni (GREENBAUM et al. 2011)
revealed marked sequence divergence (10.9%, cyt b gene)
between populations from Mt. Kenya and the Aberdares,
which were consistent with morphological differences not-
ed by ARNOLD (1989a). The purpose of this contribution is
to provide morphological and genetic analyses from three
of the four known populations of A. alleni to assess their
taxonomic status.

Material and methods
Specimens

Twenty-nine specimens of Adolfus alleni (Mt. Kenya: sev-
en; Mt. Elgon: 13; Aberdare Range: nine), seven specimens
of A. jacksoni, and nine specimens of A. africanus were ex-
amined (Appendix 1). Specimens were studied from collec-
tions at the following institutions: Academy of Natural Sci-
ences of Drexel University (ANSP), Philadelphia, PA, USA;
California Academy of Sciences (CAS), San Francisco, CA,
USA; Museum dhistoire naturelle (MHNG), Geneéve,
Switzerland; Museum of Comparative Zoology (MCZ),
Harvard University, Cambridge, MA, USA; National Mu-
seums of Kenya (NMK), Nairobi, Kenya; The Natural His-
tory Museum (BMNH), London, United Kingdom; United
States National Museum, Smithsonian National Museum
of Natural History (USNM), Washington, DC, USA; Field
Museum of Natural History (FMNH), Chicago, IL, USA;
and Zoologisches Forschungsmuseum Alexander Koenig
(ZFMK), Bonn, Germany.

For each adult specimen, 58 biometric external charac-
ter states were examined. Measurements were taken to the
nearest 0.1 mm with dial callipers, corresponding to the
methodology used by GREENBAUM et al. (2011). Only adult
specimens were included in the analysis of mensural char-
acters, whereas subadult specimens were included for scale
characters, because pholidosis does not change through
ontogenetic stages (CARRETERO & LLORENTE 1993).

Mensural characters

Characters evaluated were snout-vent length (SVL) from
tip of snout to cloaca; length of tail (TL) from tip of tail
to cloaca, only for specimens with entire tails; maximum
head width (HW); head length (HL) from tip of snout to
ear opening; head height (HH) at angle of jaw; skull length
(SKL) from tip of snout to posterior margin of occipital
scale; snout-eye distance (SEL) from snout tip to ante-
rior margin of eye; mouth length (ML); snout-arm dis-
tance (SAL) from tip of snout to anterior insertion point
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of forelimb; axilla—groin distance (AGD); humerus length
(HML); radius-ulna length (RUL); femur length (FL);
tibia—fibula length (TFL); and longest-toe length (LTL).

Meristic characters

Characters evaluated were the numbers of chin shields
(CS); femoral pores (FP); supralabials (SL); infralabials
(IL); supraoculars (SO); supraciliaries (SC); supraciliary
granules (SG); supratemporals (ST) adjacent to parietal,
from anterior to posterior edge; temporals (TE) behind
postoculars below supratemporals and above supralabials;
anterior dorsal scale rows (ADS), counted transversely be-
hind forelimbs; posterior dorsal scale rows (PDS), count-
ed transversely at the anterior insertion point of the hind
limbs; dorsal scale rows at midbody (DSR), counted trans-
versely at midpoint between fore and hind limbs; dorsal
scales (DSN), counted longitudinally from posterior mar-
gin of occipital scale to posterior margin of hind limbs;
ventral scale rows (VR), counted transversely at midbody;
ventral scales (VN), counted longitudinally from posteri-
or margin of collar plates to anterior margin of pre-cloacal
scales; number of collar plates (CP); caudal scales (CDS),
counted around the tail at the 11" and 15" scale rows to
make provision for male-female differences; subdigital la-
mellae of fingers 1-5 (SDF); subdigital lamellae of toes 1-5
(SDT); gular scales (GS); and collar plates (COP).

Qualitative characters

Characters evaluated included nostril separated from the
first supralabial or not; granular scales beneath the collar
present or absent; dorsolateral bands present or absent;
vertebral stripe extending onto occipital scale or not; ver-
tebral scales smooth, feebly keeled or keeled; lateral scales
smooth, feebly keeled or keeled; ventral scales smooth or
keeled; number of supralabial scales in contact with the
eye; scale shape lanceolate, diamond, or rhombic; dorsal
scales imbricate or not; vertebral scales larger, smaller or
same size as lateral scales; median row of ventral scales
smaller or same size as other ventral scales; tail scales
smooth or keeled.

Multivariate analyses

Principal component analyses (PCA) were performed with
a correlation matrix using the program PAST, version 2.12
(HAMMER et al. 2001) to assess overall morphological vari-
ation between the putative taxa without making a priori as-
sumptions about groupings. Violations of non-independ-
ent data in the PCA were avoided by taking measurements
only from the left side of the body (MANLY 1994), and all
data were log-transformed to ensure normality (BURBRINK
2001). Size, being an important character, was included in
multivariate analyses. Damage to several specimens pre-
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cluded inclusion of tail measurements in our multivariate
analyses. Preliminary analyses did not show any relevant
differences between sexes (data not shown). Two Var-co-
var PCA analyses were performed. The first (Jolliffe cut-
off: 12.7) included all species of the genus (Adolfus africa-
nus, A. alleni and A. jacksoni) (Fig. 1); the second (Jolliffe
cut-off: 4.49) included different populations of A. alleni
(Fig. 2).

The data set was tested for significant differences regard-
ing the four operational taxonomic units [OTU] (A. africa-
nus, A. alleni, A. jacksoni and A. aff. alleni from the Ader-
dares and Mt. Elgon region, respectively). A non-paramet-
ric test, Mardia’s test NPMANOVA), was selected because
it showed that the distribution of the dataset was signifi-
cantly non-normal (MARDIA 1970). Mardia’s tests are mul-
tivariate measures of skewness and kurtosis. These meas-
ures are useful both as descriptive statistics for a multivari-
ate sample and as the basis for two very useful hypothesis
tests for the multivariate normality problem. Mardia’s tests
are probably the most commonly used formal procedure
for goodness-of-fit to the multivariate normal distribution
(MECKLIN & MUNDEFROM 2004). If at least one of these tests
shows a departure from normality (small p value), the dis-
tribution is significantly non-normal (HAMMER et al. 2001,
Tab. 1). In principle, morphological data sets are rarely nor-
mally distributed and thus violate assumptions of stand-
ard parametric statistics. Non-parametric techniques offer
an alternative to parametric statistics, as they do not rely
on standard parametric assumptions of random sampling,
normality and homogeneity of variance (ANDERSON 2001).
Mardia’s test (MARDIA 1970) was used with the following
settings: 50,000 permutations, distance measure Gower,
F = 31.35, p values = uncorrected pairwise significances,
and a Type I error of 5% was chosen to reject the null hy-
pothesis.

Molecular phylogenetic analyses

To be consistent with molecular data sets from previous
studies (i.e., GREENBAUM et al. 2011, MAYER & PAVLICEV
2007) and identify the relationships of specimens from
the three available disjunctive populations (samples from
Cherangani Hills were not available) of Adolfus alleni to
other lacertids in the Equatorial African group (sensu AR-
NOLD 19893, b), we sequenced two mitochondrial (16S
and cyt b) and two nuclear (c-mos and RAG1) genes from
four samples of A. alleni from Mount Kenya (NMK H-86
and ZFMK 82078), Mount Elgon (ZFMK 75001), and
the Aberdares (unvouchered “NM Nairobi” tissue sam-
ple from GREENBAUM et al. 2011). Some of these samples
did not amplify for all genes; all new sequences were de-
posited in GenBank (NM Nairobi, 16S: KC503126; NMK
H-86, 16S: KC503127, cyt b: KCs503124, c-mos: KC503122,
RAG1: KCs503120; ZFMK 75001 [tissue no. MB 408], 16S:
KCs503128, cyt b: KCs03125, c-mos: KCs503123, RAGu:
KCs03121). These data were combined with previously
published sequences of the Equatorial African lacertids,

Table 1. Statistics for Mardia’s test for multivariate skewness and
kurtosis.

Multivariate ~ Coeflicient Statistic ~ df  p value (normal)
Skewness 833.6 6947 7770 1
Kurtosis 1198 -6.752 1.463

including A. africanus, A. jacksoni, A. cf. jacksoni, Congol-
acerta asukului, C. vauereselli, Holaspis laevis, Gastropho-
lis prasina, G. vittatus and Acanthodactylus erythrurus; two
outgroups included Atlantolacerta andreanskyi and Iberol-
acerta cyreni (GREENBAUM et al. 2011).

Genomic DNA was isolated from alcohol-preserved liv-
er or muscle tissue samples with the Qiagen DNeasy tis-
sue kit (Qiagen Inc., Valencia, CA, USA). We used 25 pl
PCR reactions with gene-specific primers (GREENBAUM et
al. 2011) with an initial denaturation step of 95°C for 2 min.,
followed by denaturation at 95°C for 35s, annealing at 50°C
for 35 s, and extension at 72°C for 95 s, with 4 s added to
the extension per cycle for 32 (mitochondrial genes) or
34 (nuclear genes) cycles. Amplicons were visualized on
a 1.5% agarose gel stained with SYBR Safe DNA gel stain
(Invitrogen Corporation, Carlsbad, CA, USA), and target
products were purified with AMPure magnetic bead so-
lution (Agencourt Bioscience, Beverly, MA, USA) and se-
quenced with BigDye® Terminator Cycle Sequencing Kits
(Applied Biosystems, Foster City, CA, USA). Sequencing
reactions were purified with CleanSeq magnetic bead so-
lution (Agencourt Bioscience) and sequenced with an ABI
3130x] automated sequencer at the DNA Core Facility of
the University of Texas at El Paso (UTEP). Forward and
reverse sequence contigs for each sample were assembled
and edited using SeqMan (DNAStar, Maison, WI, USA) to
ensure accuracy. Although PAVLICEV & MAYER (2006) and
GREENBAUM et al. (2011) reported c-mos pseudogenes in
the genera Adolfus, Congolacerta and Lacerta, we did not
amplify pseudogenes in this study.

An initial alignment of each gene was produced in
MEGALIGN (DNA Star) with the Clustal W algorithm,
and manual adjustments were made in MacClade 4.08
(MADDISON & MADDISON 2005). Protein-coding genes
were translated into amino acids with MacClade to con-
firm conservation of the amino acid reading frame, ensure
alignment and check for premature stop codons. No am-
biguously aligned regions were observed, and as a result,
no data were excluded from phylogenetic analyses. After
preliminary analyses confirmed there was no conflict be-
tween mitochondrial and nuclear gene data sets (data not
shown), we conducted phylogenetic analyses on the com-
bined four-gene data set.

Phylogenetic relationships among the samples were as-
sessed with maximum parsimony (MP), maximum like-
lihood (ML) and Bayesian inference (BI) optimality cri-
teria in the programs PAUP* 4.0bio (SWOEFORD 2002),
RAXML (STAMATAKIS 2006) and MrBayes 3.1 (RoNQUIST
& HUELSENBECK 2003), respectively. For MP analyses, the
heuristic search algorithm was used with 100 random-ad-
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Figure 1. Plot of specimen scores on the first two axes of principal components analyses of Adolfus africanus, A. jacksoni, and three
populations (Mt. Kenya, Mt. Elgon, Aberdare Range) of A. alleni. Male and female specimens were analysed together. A) log-trans-

formed mensural data, B) meristic data.

dition replicates, accelerated character transformation and
tree bisection-reconnection branch swapping, zero-length
branches collapsed to polytomies, and gaps treated as miss-
ing data; we used non-parametric bootstraps (1,000 pseu-
doreplicates) to assess node support in resulting topolo-
gies from these parsimony searches (FELSENSTEIN 1985).
The Akaike Information Criterion (POSADA & BUCKLEY
2004) in jModelTest (PosaDA 2008) was used to find the
model of evolution that would best fit the data for subse-
quent BI analyses. RAXML analyses were executed with
partitioned data sets (one for 16S, and one for each codon
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position of all other protein-coding genes), and 100 repli-
cate ML inferences were performed for each analysis. Each
analysis was initiated with a random starting tree, includ-
ed the GTRGAMMA option (-m), and employed the rap-
id hill-climbing algorithm (-x) (STAMATAKIs et al. 2007).
Clade support was assessed with 1,000 bootstrap replicates,
with the rapid-hill climbing algorithm (STAMATAKIS et al.
2008). Phylogenetic trees were visualized with FigTree
(http://tree.bio.ed.ac.uk/software/figtree/).

Partitioned Bayesian analyses were conducted with de-
fault priors. Analyses were initiated with random starting
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Figure 2. Plot of specimen scores on the first two axes of principal components analyses of three populations (Mt. Kenya, Mt. Elgon,
Aberdare Range) of A. alleni. Male and female specimens were analysed together. A) log-transformed mensural data, B) meristic data.

trees and run for 20,000,000 generations; Markov chains
were sampled every 1,000 generations. Convergence was
checked by importing the trace files (p files) from the Mr-
Bayes output to the computer program Tracer v1.3 (http://
tree.bio.ed.ac.uk/software/tracer/), which plots the likeli-
hood values against generation numbers. Once the graph-
ical plot levelled out, convergence had been met; we con-
servatively discarded 25% of the trees as “burn-in.” Four sep-
arate analyses with two independent chains were executed
to check for convergence of log-likelihoods in stationarity
(HUELSENBECK & RONQUIST 2001, LEACHE & REEDER 2002).

Results
Morphological analyses

The PCA analyses were conducted with data sets contain-
ing Adolfus species and included 41 characters (Tab. 2) for
45 specimens. The PCA analyses of mensural and meristic
data indicated a separation of some populations within the
A. alleni group, and that A. alleni was morphometrically dis-
tinct from the other two Adolfus species (Fig. 1). The analy-
sis with mensural data (Fig. 1A) showed a minimal overlap
between A. africanus and A. jacksoni, and that both were
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distinct from the A. alleni complex. A PCA using residu-
als of mensural data was conducted (not shown), but did
not show contradicting results. Within the latter complex,
A. alleni from Mt. Kenya is distinct from the populations
from Mt. Elgon and the Aberdares, with the latter two spe-
cies showing a considerable overlap (eigenvalue PCi: 12.38,
53.8% variance; eigenvalue PC2: 2.8606, 12.4% variance).
The major contributors to PC1 were head measurements
(HW, HL, SKL, and SEL); and PC2 reflected limb meas-
urements (ADG). The analysis of meristic data (Fig. 1B)
showed a strong overlap between the populations of the
A. alleni complex, but this complex is clearly distinct from
both A. africanus and A. jacksoni (eigenvalue PC1: 12.93,
47.9% variance; eigenvalue PC2: 4.73, 17.5% variance; PC3:
2.61, 9.7% variance). The major contributors to PC1 were
subdigital lamellae (SDF_3, SDF_4, SDT_3, and SDT_4),
PC2 was a reflection of ventral scale rows (VR) and caudal
scales (CDS_11, and CDS_15), and PC3 was a reflection of
head (SL, IL) and ventral scales (VN).

Within the A. alleni complex, biometric characters re-
vealed differences between specimens from Mount Kenya
and those from populations in the Aberdare Range and
Mount Elgon (Figs. 1A, 2A). The analysis using mensural
data (Fig. 2A) showed an overlap of specimens from Mt.
Elgon and the Aberdares, but only a slight overlap with the
Mt. Kenya population (eigenvalue PCi: 11.84, 51.5% vari-
ance; eigenvalue PCa2: 4.05, 17.6% variance). The major con-
tributors to PC1 were body length (SVL), head measure-
ments (HW, HH, HL, SKL, ML), and limb measurements
(TFL); PC2 was a reflection of limb measurements (HUL/
RUL, FL/TFL, and FL/TOL) (Tab. 2). Our analysis of mer-
istic data (Fig. 2B) showed a strong overlap between the
Mt. Elgon and Mt. Kenya populations, whereas the Aber-
dare population fell completely within that of Mt. Elgon
(eigenvalue PCi: 9.73, 38.9% variance; eigenvalue PC2: 2.79,
11.2% variance). The major contributors to both principal
components were body scale counts (PC1: ADS, DSN, VR;
PC2: DSN, VR) (Table 2). Eigenvalues of PC3 were low (ei-
genvalue: 0.007, 6.6% variance) and therefore not exam-
ined in greater detail.

The data set and additional variables (see material and
methods) were tested with Mardia’s test for significant
differences regarding four OTUs (A. africanus, A. alleni,
A. jacksoni and specimens from the Aderdares and Mt.
Elgon; see also Tab. 3). The test resulted in the following sig-
nificantly different mensural variables and meristic charac-
ters: HL/SVL, HW/HL, HW/HH, SEL/SL, ML/SAL, SAL/
ADG, HUL/RUL, FL/TFL, FL/TOL, CS, FP, SL, IL, SC, SO,
SG, ST, ADS, PDS, DSR, DSN, VR, VN, CDS 1, CDS 2, SDF
1-5, and SDT 1-5. This test shows that there are significant
differences in size (HL/SVL), as well as head shape (HW/
HL, HW/HH) and several pholidotic characters.

Molecular phylogenetic analyses

Relationships of our four samples of Adolfus alleni to other
members of the Equatorial African Group of lacertid liz-
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ards are shown in Figure 3; MP, ML and BI analyses pro-
duced nearly identical topologies for each data set, with
only minor differences in bootstrap support for each anal-
ysis. The following models of nucleotide substitution were
selected by jModelTest for BI analyses: 16S (GTR + I + G);
cyt b 1% codon (TIMz2ef + I); cyt b 2™ codon (TIM2 + I);
cyt b 37 codon (GTR + I + G); c-mos 1 codon (TPMiuf +
I); c-mos 2™ codon (TIM3); c-mos 3™ codon (TPM2uf +
G); RAG1 1 codon (TPMuuf + G); RAG1 2™ codon (TP-
Msuf + I); RAG1 3™ codon (K80 + G). The combined four-
gene data set included 2,413 characters (16S: 551 bp; cyt b:
344 bp; c-mos: 571 bp; RAG1: 947 bp), with 1,887 bp con-
stant and 401 parsimony-informative characters. The MP
analysis produced five most-parsimonious trees (length =
1277, CI = 0.553, RI = 0.675); the ML analysis likelihood
score was -8807.196192.

Our preferred tree (Fig. 3) showed weak support (MP:
51; ML: 78; BL: 1.0) for a monophyletic Equatorial Afri-
can Group of lacertids with the following well-support-
ed clades: Gastropholis, Congolacerta, Holaspis laevis, and
Adolfus. Within the latter genus, well-supported clades in-
cluded samples of Adolfus jacksoni, A. africanus, A. alleni
(Mt. Kenya), and A. cf. alleni (Mt. Elgon and Aberdares).
We uncovered weak support (MP: o; ML: 64; BI: 0.85) for
a clade including A. alleni + A. cf. alleni. Uncorrected p
genetic divergences among the populations of A. alleni
and A. cf. alleni (Supplemental Material 1-4) ranged from
moderate to high (16S: 1.7-3.2%; cyt b: 9.1-13.5%; c-mos:
0.02-0.07%; RAG1: 0.01%).

Conclusion

Our morphological analyses of mensural characters, ge-
netic analyses and sequence divergence data support a
taxonomic separation between Mt. Kenya-A. alleni and
Aberdare/Mt. Elgon populations of A. alleni. Although
our analyses of meristic data do not separate the popula-
tions, the Mt. Kenya population is well differentiated by
both mensural and genetic data, and also has a distinc-
tive colour pattern. We therefore consider the latter pop-
ulation as specifically distinct, and as it is nominotypic,
we refer it to A. alleni. The populations from the Aber-
dares and Mt. Elgon are not as well differentiated geneti-
cally, and even though they can be distinguished by cer-
tain mensural characters (e.g., type of lateral scale keeling,
relationship between rostral and frontonasal scales, and
number of temporal scales), we treat them conservatively
as conspecific, and herein describe them together as a new
species.

Species accounts

Adolfus alleni (BARBOUR, 1914)

Algiroides alleni BARBOUR, 1914, Proc. New Engl. Zool.
Club, 4: 97 (Fig. 5, Tab. 4).
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Table 2. Principal components analysis elements of the unit eigenvectors for log-transformed data of PC1 and PC2 for specimens of
A. alleni populations from Mt. Kenya, Mt. Elgon and the Aberdare Range. Left: mensural values, right: meristic values. See text for

explanation of variables. Variables above 0.2 are shown in boldface.

Variable PC1 PC2 Variable PC 1 PC2
SVL -0.4172 -0.8755 CS 0.01291 -0.3295
HW -0.01877 0.6759 FP -0.1042 0.01412
HH 0.0804 0.7779 SL -0.2427 0.1394
HL 0.1219 0.5992 IL -0.1902 0.1621
SKL -0.2354 0.1725 SC 0.121 0.3968
SEL 0.3019 0.5969 SO -0.1059 -0.1153
ML -0.6478 0.6319 ST 0.1166 -0.03276
SAL -0.403 -0.2377 TE 0.2093 -0.1801
ADG -0.2537 -0.6168 ADS 0.06346 0.06505
HUL 0.9508 -0.1848 DSR 0.05651 0.2793
RUL -0.2495 0.6667 PDS 0.2663 0.1349
FL 0.89 0.1544 DSN 0.2923 -0.1501
TFL -0.1773 0.5509 VR 0.1269 0.4485
TOL -0.1642 0.3482 VN 0.1859 0.2965
CDS_11 0.2501 -0.07181
CDS_15 0.2649 0.09279
SDF_1 0.276 -0.0346
SDF_2 0.2819 0.1481
SDF_3 0.1928 0.2119
SDF_4 0.1732 -0.2916
SDF_5 0.1596 -0.02424
SDT_1 0.2375 -0.1434
SDT_2 0.2282 -0.1662
SDT_3 0.2234 -0.1168
SDT_4 0.2385 0.001633
SDT_5 0.01291 -0.3295
COP -0.1042 0.01412
Eigenvalue 0.000806896 0.000469366 9.72713 2.79078
% variance  42.966 24.993 38.909 11.163

Table 3. Results of the Mardia’s test (NP MANOVA, 50000 permutations, distance measure Gower, F = 31.35, p values = uncorrected

pairwise significances).

OTU A. africanus  Aberdares/Mt Elgon A. jacksoni  A. alleni
A. africanus 0 0.000020 0.000020 0.000040
Aberdares/Mt Elgon 0.000020 0 0.000020  0.047160
A. jacksoni 0.000020 0.000020 0 0.000080
A. alleni 0.000040 0.047160 0.000080 0

Holotype: MCZ R-9280, from “near the tree limit, north-
east slope of Mt. Kenia [= Mt. Kenya]”, Kenya, collected on
9 September 1909 by G. M. ALLEN.

Diagnosis: This species is unique by the following combi-
nation of characters: medium size (SVL 54.3-62.8 mm),
low number of temporal scales (5-10), low number of
scales around midbody (18-23), and a vertebral stripe often

including the occipital scale (for a detailed differencial di-
agnosis to the new species see there).

Description: A medium-sized lizard of its genus (max. SVL
63 mm), having a short head and pointed snout. Limbs and
tail comparably stout, tail about two thirds of total length.
Rostral scale not in contact with frontonasal scale, nostril
in contact with first upper labial scale. Granules between
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Figure 3. Maximum likelihood phylogeny (RAXML tree) of three populations of Adolfus alleni and other lacertid lizards in the Equato-
rial African Group, based on the combined 16S, cyt b, c-mos and RAG1 data set. Bootstrap and posterior probability values for each
well-supported node are listed in the order maximum parsimony - maximum likelihood - Bayesian inference.

supraoculars and supraciliaries absent. Occipital scale of
medium size, about same size as interparietal scale. Tem-
ple without granular scales, but with 5-10 (X = 7) larger
scales. Gular scales (15-16) on a line between third pair of
chin shields and collar. Granular scales beneath collar ab-
sent; collar consists of 5-6 scales. Vertebral scales lanceo-
late, imbricate, weakly keeled; lateral scales rhomboidal,
smooth. Vertebral scales not distinctly larger than those
on flanks. Dorsal scales in 18-19 rows around midbody,
and in 51-52 longitudinal rows. Ventral scales large, in six

transverse and 24 longitudinal rows, outermost rows usu-
ally incomplete. Two or three lateral scales correspond in
length with one ventral scale. Precloacal scale large, dis-
tinctly larger than the large plate in front of it; one enlarged
scale (larger than surrounding scales) on both sides. Fem-
oral pores in males 12-14 on either side, in females 10-13.
Hind limb reaches to midsection of body between limbs
when adpressed, 17-18 lamellae on the underside of fourth
toe. Scales on upper tail strongly keeled; keels forming lon-
gitudinal rows.



A new species of Adolfus

(J A. alleni
O A. masavaensis

km

100 200

40°E

Figure 4. Topographic map of Kenya, showing the four areas of occurrence of the Adolfus alleni group.

Dorsal surface brownish, with a strong black vertebral
stripe, often (90%) excluding the occipital scale. Two red-
brown and black-edged dorsolateral stripes. Flanks rufous,
belly orange.

Distribution and habitat: A. alleni is a montane species
and known only from higher altitudes (2700-4500 m) on
Mount Kenya, usually in moorland above the tree line in
the Alpine Calluna and Hagenia-Hypericum zones.

Adolfus masavaensis sp. n.
WAGNER, GREENBAUM & BRANCH
(Figs 6-7, Tab. 4).

Holotype: ZFMK 75001 (field no. SL8s, Fig. 6), adult female
from Mount Elgon, Kenya, near Koitobos Guest House
[coordinates approximately: 1.040983, 34.783645], 3372 m
a.s.L,, collected on 5 November 2001 by STEFAN LOTTERS.

Paratypes: CAS 162680-81 from Mount Elgon (Uganda),
Arugot, “9500 ft. [= 2895.6 m a.s.l.]”; FMNH 35290-91
from Mount Elgon; MCZ R-41178-79, MCZ R-41185-88
from Mount Elgon, Kapchorwa, Tingey Kaburoni, 10,500 ft
[= 3200 m a.s.l.]; ANSP 24237 from Mt. Elgon, Kaburomi,
3200 m a.s.l,, Uganda.

Diagnosis: This species is unique by the following combi-
nation of characters: small size (SVL 38.9-55.5 mm), low
number of temporal scales (3-12; Mt. Elgon: 8-12, Aber-
dares: 3-5), low number of scales around midbody (19-23),
and a vertebral stripe often including the occipital scale.

Differential diagnosis: From A. jacksoni, the new species
differs in having fewer scale rows around midbody (19-
23 versus more than 35), fewer temporal scales (3-12 large
scales versus < 40 small scales), no granular scales beneath
the collar (present in A. jacksoni), and a lower number of
lamellae under the 4™ toe (15-21 versus 22—26).
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Figure 5. Male specimen (ZFMK 82078, topotype) of A. alleni from Mt. Kenya.

From A. africanus, the new species differs in having no
granular scales beneath the collar or between the supra-
ciliaries and supraocular (versus granular scales present in
both cases), vertebral scales not distinctly larger than those
on the flanks (versus vertebral scales distinctly larger), few
(3-12) and smooth temporal scales (versus many [< 40]
keeled ones), and fewer collar scales (4-5 versus 7-9).
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From A. alleni, the new species differs mainly in its
smaller snout-vent length (38.9-55.5 mm versus 54.3—
62.8 mm), the lower number of temporal scales (3-9 ver-
sus 8-12), and a lower number of longitudinal dorsal scales
(below 50 versus more than 50), whereas other characters
are overlapping (Tab. 4).
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Table 4. Comparison of mensural and meristic variables of Adolfus africanus, A. jacksoni, A. alleni and A. masavaensis. Data are aver-
ages (ranges in parentheses). SVL/TL in percent data. *n=3; *n=2; *n=2; ¥n=2.

A. africanus A. jacksoni A. alleni A. masavaensis A. masavaensis
Mt Kenya Aberdares Mt. Elgon

Character (n=16) (n=17) (n=26) (n=4) (n=11)
SVL 58.9 (55.7-61.8) 70.4 (62.3-84.3) 60.2 (54.3-62.8) 48.3 (45.7-55.5) 47.7 (38.9-52.8)
TL 107.1 (103.0-113.6)*  107.0 (101.3-112.6)%* -/ 87.8 (76.9-98.7)%* 86.6 (81.8-91.4)"
SVL/TL 54.9 (49.0-60.0) 60.1 (56.8-63.3) -/~ 58.0 (56.2-59.8) 54.8 (54.1-55.5)
HL 14.4 (13.4-15.1) 16.3 (12.4-20.2) 13.1 (10.2-14.5) 10.1 (8.8-11.7) 9.8 (8.0-11.3)
HW 8.7 (8.2-9.5) 10.6 (7.8-14.2) 8.4 (6.9-9.5) 6.7 (6.0-8.1) 6.5 (5.4-7.7)
HH 6.2 (6.0-6.6) 7.2 (5.6-9.4) 6.6 (5.0-7.6) 54 (4.5-6.1) 5.0 (4.1-5.9)
SKL 14.1 (13.1-14.7) 16.8 (12.5-20.5) 13.0 (10.0-14.4) 10.4 (9.4-11.4) 10.2 (8.2-11.9)
SEL 6.3 (6.0-6.6) 6.5 (5.3-7.7) 4.7 (3.9-5.5) 4.0 (3.0-4.6) 3.9 (3.3-4.5)
ML 11.1 (10.7-11.8) 12.1 (9.3-14.1) 10.9 (8.6-12.3) 8.9 (7.9-11.1) 8.4 (6.6-10.4)
SAL 20.8 (19.0-23.7) 25.7 (19.5-32.0) 20.7 (15.3-22.6) 16.8 (14.6-19.2) 17.1 (16.5-19.8)
AGD 26.4 (23.0-30.4) 32.1 (25.9-40.2) 31.6 (28.7-34.0) 23.9 (21.9-28.4) 23.5 (18.0-27.3)
HML 7.5 (6.6-8.9) 7.5 (5.5-9.2) 6.2 (4.7-7.7) 42 (3.5-4.7) 4.6 (3.0-6.3)
RUL 7.8 (7.5-8.1) 7.7 (6.0-9.1) 6.2 (5.8-7.6) 4.9 (3.9-6.9) 4.6 (3.7-5.7)
FL 10.1 (9.3-11.0) 10.1 (8.6-11.9) 8.4 (6.8-10.2) 5.7 (4.1-6.7) 5.7 (4.5-6.7)
TFL 10.2 (9.3-10.9) 10.0 (7.6-11.7) 7.4 (6.4-8.1) 6.1 (5.3-7.5) 6.0 (4.8-6.9)
LTL 10.4 (9.3-11.7) 10.5 (8.6-12.3) 8.0 (6.9-9.2) 6.6 (6.0-7.9) 6.2 (4.8-7.4)
CS 5.4 (5-6) 5.6 (5-6) 4.8 (4-5) 5.0 5.0
FP 15.3 (14-17) 17.3 (15-19) 12.0 (11-13) 13.5 (11-18) 10.6 (10-12)
SL 7.1 (7-8) 6.1 (6-7) 6.3 (5-8) 6.5 (5-8) 6.8 (7-9)
IL 7.2 (6-10) 6.9 (6-9) 6.0 (5-7) 5.8 (5-7) 5.7 (5-7)
SO 4 4.1 (4-5) 4.0 4.0 4.0 (3-5)
sC 5.9 (5-6) 5.0 (4-6) 4.3 (3-5) 3.8 (3-4) 3.7 (3-5)
SG 6.4 (6-8) 3.5 (2-5) -/- -/- -/-
ST 4.9 (4-6) 4.8 (3-6) 2.3 (2-3) 2.3 (2-3) 2.2 (2-3)
ADS 49.3 (36-60) 61.1 (51-74) 36.5 (25-55) 32.8 (23-49) 29.8 (23-36)
PDS 25.4 (20-28) 40.1 (37-44) 21.0 (17-23) 21.8 (20-23) 21.8 (19-24)
DSR 24.1 (23-26) 40.3 (35-44) 19.3 (18-23) 20.8 (19-22) 20.7 (19-23)
DSN 48.0 (42-53) 95.4 (90-105) 50.2 (45-55) 46.0 (44-49) 49.2 (42-57)
VR 6.0 6.0 6.0 6.0 6.0
VN 23.1 (22-24) 27.3 (24.5-31.5) 27.7 (24-33) 25.8 (25-28) 27.0 (22-32)
CDS 11t 15.4 (14-16) 24.3 (22-27) 22.0 (20-24) 20.3 (19-21) 20.4 (17-23)
CDS 15% 15.1 (14-16) 24.0 (21-26) 20.8 (20-22) 20.0 (19-21) 21.1 (18-25)
SDF1 8.1 (7-10) 8.3 (7-9) 5.3 (6-8) 6.0 6.5 (5-8)
SDF2 13.2 (12-14) 13.3 (12-15) 10.3 (10-11) 9.5 (9-10) 9.7 (8-12)
SDF3 16.7 (15-18) 18.0 (16-20) 13.2 (12-15) 12.0 (11-13) 12.8 (11-14)
SDF4 16.7 (16-18) 19.4 (17-22) 14.8 (14-16) 12.8 (12-14) 13.3 (11-16)
SDF5 11.6 (11-12) 12.4 (11-14) 9.7 (9-10) 9.0 (8-10) 8.9 (8-10)
SDT1 8.3 (7-9) 8.7 (6-10) 7.3 (6-9) 6.3 (6-7) 7.3 (7-9)
SDT2 12.7 (11-14) 13.4 (11-15) 10.5 (9-11) 10.0 (9-11) 10.8 (10-12)
SDT3 16.0 (15-17) 18.8 (17-21) 14.0 (13-16) 12.8 (12-13) 14.0 (12-16)
SDT4 19.0 (18-20) 23.6 (21-27) 18.3 (17-20) 18.5 (18-19) 17.7 (15-21)
SDT5 13.7 (13-15) 16.1 (15-17) 11.5 (10-13) 11.5 (11-12) 12.0 (10-15)

Description: A small lizard of its genus (max. SVL 53 mm
in Mt. Elgon populations; max. SVL 56 mm in Aberdares
populations; versus max. SVL 63 mm in A. alleni, 62 mm in
A. africanus, and 84 mm in A. jacksoni), with a short head

and pointed snout. Limbs and tail comparatively stout, tail
about two thirds of total length. Rostral scale not in contact
with frontonasal scale, nostril in contact with first upper
labial scale. Granules between supraoculars and supracili-
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Figure 6. Female specimen (ZFMK 75001, holotype) of Adolfus masavaensis from Mt. Elgon.

aries absent. Occipital scale small, only half the size of the
interparietal scale. Temples without granular scales, but
with 6-12 (X = 8) in Mt. Elgon populations, and 3-6 (X =
4.6) larger scales in Aberdare populations. Gular scales
(14-15) in a line between third pair of chin shields and col-
lar. Granular scales beneath collar absent; collar consists of
four scales. Vertebral scales lanceolate, imbricate, keeled;
lateral scales rhomboidal, smooth. Vertebral scales not dis-
tinctly larger than those on flanks. Dorsal scales in 19-23
rows around midbody, and in 42-57 longitudinal rows.

12

Ventral scales large, in six transverse and 22-31 longitudi-
nal rows, outermost rows usually incomplete. Three later-
al scales correspond in length with one ventral scale. Pre-
cloacal scale small, large plate in front of it about the same
size as the precloacal scale, one enlarged scale (larger than
surrounding scales) on each side. Femoral pores in males
10-18 on either side, in females 10-14. Hind limb reaches
upper third of body between limbs when adpressed, 15-21
lamellae under fourth toe. Scales on upper tail strongly
keeled, keels forming longitudinal rows.
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10 mm

10 mm

Figure 7. Male specimen (ZFMK 68875) of Adolfus masavaensis from the Aberdare Range.

Colouration of specimens from Mt. Elgon: dorsal sur-
face dark brown, with a narrow black vertebral stripe, often
extending onto the occipital scale. Flanks black, not sepa-
rated by dorsolateral stripes from the brown dorsal colour-
ation. Venter whitish with black spots (highest density on
the chest).

Colouration of specimens from the Aberdares: dor-
sal surface light brownish, with a narrow black vertebral
stripe. Flanks dark brown, separated from the dorsal col-

ouration by a narrow, whitish, black-framed stripe. Often
with a green-edged lateral stripe. Venter dirty white, with-
out black spots or flecks.

Variation: The Mt. Elgon population of A. masavaen-
sis differs from specimens of the Aberdare population
(Fig. 7, Tab. 4) in having smooth scales on the flanks (ver-
sus keeled), the moderately keeled versus strongly keeled
vertebral scales, a rostral scale that is not usually in con-
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tact with the frontonasal scale (versus usually in contact),
a higher number of temporal scales (6-12 versus 3-6), and
a small precloacal scale, about the same size of the scale in
front of it, versus a large precloacal plate, larger than the
scale in front of it. In specimens from Mt. Elgon, the ver-
tebral stripe often includes the occipital scale whereas it is
excluded in those from the Aberdares.

Description of the holotype: An adult female with a long,
but regenerated tail. Upper head scales smooth, large and
clearly distinct from body scales. Nostril in contact with
first upper labial scale, 5™ upper labial on both sides in con-
tact with eye; 8—7 (left, right) supralabial scales, 6-5 (left,
right) infralabial scales, 4-4 (left, right) supraocular scales.
4-3 (left, right) supraciliary scales. Temporal region with
large scales: 2—3 (left, right) supratemporal scales and 6-7
(left, right) temporal scales. Dorsal scales uniform in size
(mid-dorsal scales not larger than those on flanks), lan-
ceolate, keeled and imbricate, in 20 transverse scale rows
behind forelimbs, 21 at midpoint between fore and hind
limbs, 21 just anterior to hind limbs, and in 46 longitudi-
nal scale rows along vertebral column. Ten femoral pores
on either side. Four collar scales present, granular scales
beneath collar absent. Ventral scales smooth and overlap-
ping, in 22-22 longitudinal and six transverse rows, median
and outer scales narrower than others. Tail scales strongly
keeled, keels aligned in longitudinal rows, 19 caudal scales
around 11" segment, 21 scales around 15" segment (counted
from tail base). Subdigital lamellae of fingers 1-5: 5-7-11-
12-7; subdigital lamellae of toes 1-5: 6-10-11-15-11.

Measurements (in mm) of the holotype are as follows:
snout-vent length 51.8; head length 10.8; head width 6.9;
head height 5.5; skull length 11.6; snout-eye distance 3.6;
mouth length 10.8; tail length 89.7 (reduced); snout-arm
distance 18.1; axilla-groin distance 25.2; humerus length
4.2; radius-ulna length 5.4; femur length 5.6; tibia-fibula
length 7.5; 4th toe length 6.7.

Colouration of holotype in preservative: ground colour-
ation of upper head, mid-dorsal parts of the body and up-
per parts of the tail brownish, with a fine black vertebral
stripe extending from the nape to the first half of the tail.
Sides of the head, flanks and sides of the tail black, each
single scale black or black with a fine white margin or tip,
with some intermixed white granular scales on the sides of
the nape. Ventral parts dirty white with black dots mainly
on nape and chin.

Etymology: The English name of ‘Mount Elgon’ refers to
the indigenous tribe of the Elgonyi who live on the south-
ern slopes of the mountain. ‘Masava’ is the local name for
Mount Elgon used by the tribes on the Ugandan side of
the mountain, and is used to form the species name for the
taxon described herein.

Distribution and habitat: Adolfus masavaensis sp. n. is
known from the Mt. Elgon area and the Aberdare Range.
Within the Mt. Elgon area, there is a single record from
the Cherangani Hills (BMNH 1969.2584, Sondang, 3,150 m;

14

ARNOLD 1989a) that probably represents a third distinct
population of the new species, but still requires additional
study.

Like A. alleni, specimens of the new species were only
found at high altitudes from 2,895.5 m (CAS 162680-81)
to 3,372 m (ZFMK 7s5011), and are presumed to have simi-
lar habitat preferences, i.e., the Paramo-like [alpine] zone,
a form of open grassland with Dendrosenecio battiscombei
(Asteraceae). However, ANGEL (1925) mentioned a speci-
men from the bamboo forests on the Aberdares, at the low-
er altitudinal limit of the species, a zone that is ecologically
distinct from the other species’ known habitats.

Relationships: As shown in Figure 3, the new species is the
sister taxon to A. alleni, and both species are closely relat-
ed to the A. jacksoni complex from the Albertine Rift and
Mt. Elgon region (including Kakamega Forest), and more
distantly related to A. africanus. Within the new species,
the two populations from Mt. Elgon and the Aberdares are
genetically distinct, but show low p-distances (Fig. 3; Sup-
plemental Material 1-4). ARNOLD (1989a) mentioned spec-
imens from the southern parts of the Aberdares with less
developed keels on the vertebral scales. Therefore, there
could be a small differentiation between northern and
southern populations in this range. This may be correlat-
ed with the habitat differences noted by ANGEL (1925) and
would be a good example for habitat-induced evolution.

Conservation: Because of our division of A. alleni into
two taxa, the conservation status of both species need to
be reassessed. Adolfus alleni was categorised by the IUCN
(SpawLs 2010) as ‘Vulnerable’ due to its small area of oc-
cupancy of about 5,226 km? and because individuals were
known from only four localities, even though they main-
ly occurred within National Parks (Mt. Kenya, Mt. Elgon,
Aberdares).

However, because of our taxonomic partition, both spe-
cies have more reduced areas of occupancy and are only
known from one population (A. alleni, Mt. Kenya) and
two clearly isolated populations (A. masavaensis sp. n.,
Aberdares/Mt. Elgon + Cherangani Hills), respectively,
which may render their conservation status more criti-
cal. Habitat degradation was considered the major threat
(SPAWLS 2010), because despite the protected status of the
parks, moorlands were still being burned and the human
population in proximity to the parks was dense. These
observations now also apply to the new species Adolfus
masavaensis sp. 1.

Discussion

The principal motivation of this work was to clarify the
status of the high-altitude populations of Adolfus alle-
ni. In Africa, species that are adapted to montane grass-
lands and forests at high altitudes are often endemic to
small high-altitude mountain ranges. This phenomenon
is well known from East African high-altitude chameleons
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(e.g., Kinyongia gyrolepis GREENBAUM, TOLLEY, JoMA &
KusAMBA, 2012: Lendu Plateau 2,150 m; Trioceros kinetensis
[SCHMIDT, 1943]: Imatong Mts., 3,000 m; T. ntunte NECAS,
MODRY & SLAPETA, 2005: Mt. Nyiru, 2,500 m; T. schubotzi
[STERNFELD, 1912]: Mt. Kenya, 3,000 m; T. hanangensis
KRAUSE & BOHME, 2010: Mt Hanang, 2,800 m), but is still
poorly documented in other East African reptile groups.
It is not surprising that a lack of gene flow among popula-
tions adapted to montane grasslands will lead to genetic
distinctness (Fig. 3, Supplemental Material 1-4). As men-
tioned by ARNOLD (1989a), the overall similarity between
populations of A. alleni could be due to the conservation
of shared ancestral characters, whereas the features (e.g.,
low temporal counts, low number of femoral pores, strong
keeling of dorsal scales) of the Aberdare population seem
to be derived, and suggest at least some level of genetic
drift.

Both Mt. Kenya and the Aberdares are separated from
Mt. Elgon by about 300 km, whereas Mt. Kenya and the
Aberdares are only 50 km apart. All of these mountains
are extinct volcanoes and isolated ecosystems (PETURSSON
et al. 2006) associated with the Rift Valley. Mount Elgon
(formed ca. 20 million years ago [mya]) is much older than
Mt. Kenya (ca. 3 mya) (HAMILTON 1981, 1982) or the Aber-
dares (ca. 4 mya) (BAKER et al. 1988). This is reflected in the
zoogeography of the Aberdare Range and Mt. Kenya, which
are geographically closely linked, but rarely share high-alti-
tude species — an exception is the small adder Montatheris
hindii (BOULENGER 1910), which is known from both local-
ities above 2,700 m. Conversely, both mountains have their
endemic vertebrate species (e.g., Mt. Kenya: Chamaeleoni-
dae, T. schubotzi; Aberdares: Soricidae, Surdisorex norae
THOMAS, 1906; Spalacidae, Tachyoryctes audax THOMAS,
1910), but neither are known to share an endemic species,
or have an endemic sister species distribution. Among
high-altitude species, only the skink Trachylepis irregula-
ris (LONNBERG, 1922) occurs at all three localities, as well
as the Mau Escarpment, a steep natural cliff approximately
3,000 m high, running along the western edge of this part
of the Gregory Rift Valley and connecting the Aberdares
with the Cherangani Hills and Mt. Elgon. However, only
a single sample of T. irregularis has as yet been examined
as to its molecular data (MAUSFELD et al. 2000), and this
taxon might represent a complex of cryptic species. Mount
Elgon’s biota is poorly known, but was recently the focus of
a biodiversity survey (DAVENPORT et al. 1996), which led
to it being provisionally ranked among the top ten most
species-rich forests in Uganda (DAVENPORT et al. 1996,
HOWARD et al. 2000).

Previously, A. alleni was considered to occur in three
isolated mountain systems, but our results demonstrate
that relationships between the A. alleni-isolates are in fact
more complex. The sole specimen of A. alleni recorded
from the Cherangani Hills was not examined by us (given
its locality, we tentatively assign it to A. masavaensis), but it
may indicate that a zoogeographic corridor exists between
Mt. Elgon and the Aberdares. Given the somewhat para-
doxical distribution of the three A. alleni-isolates, with the

Aberdare population being more closely related to that of
Mt Elgon (300 km away) rather than Mt Kenya (50 km),
we hypothesize that the Mt. Elgon-populations are ances-
tral populations, whereas those on the Aberdares and Mt.
Kenya represent more recent migrations. This is support-
ed by the structure of the landscape in this area (Fig. 4):
Mount Elgon has a connection with the Cherangani Hills,
followed by a mountainous corridor (Mau Escarpment) to
the Aberdares and the mountain systems of northern Tan-
zania, whereas Mt. Kenya is clearly isolated.

Future research will be focused on A. jacksoni (shown to
be paraphyletic in our phylogeny) and the skink T. irregu-
laris, both of which could show the same zoogeographic
pattern as A. alleni and A. masavaensis. Additional field
surveys could reveal the presence of A. masavaensis in the
Mau Escarpment. Moreover, future studies can serve to test
our zoogeographic hypothesis by incorporating the phylo-
geographies of A. alleni and A. masavaensis and more ex-
tensive sampling of their populations.

Revised key to the species of Adolfus

1a Vertebral scales distinctly larger than those on the
flanks; outermost ventral scale rows incomplete
and faintly keeled ......cc.coovecnerriccnennnace Adolfus africanus

1b Vertebral scales about the same size as the scales
on the flanks; outermost ventral scale rows incom-
plete and smMoOOth ..o 2

2a Temporal scales small and numerous; granular
scales beneath the collar present; dorsal scales in
37-48 rows around midbody ............. Adolfus jacksoni

2b Temporal scales large and few in number; granular
scales beneath the collar absent; dorsal scales in
18-24 rows around midbody .........ccccecvevncrnenincrnenne. 3

3a Vertebral and lateral scales keeled; vertebral scales
strongly keeled; rostral and frontonasal scale usu-
ally in contact; number of temporal scales low,
3-6; number of femoral pores on either thigh 8-12
................... Adolfus masavaensis, Aberdare population

3b Vertebral scale row weakly to moderately keeled;
rostral and frontonasal scale usually not in contact;
maximum number of temporal scales high, 5-12;
number of femoral pores on either thigh 10-14 ....... 4

4a More than 50 dorsal scales in a longitudinal row;
number of temporal scales 8-12; 5-6 collar scales;
17-20 lamellae under 4" toe; side of the head and
flanks rufous or brown; two black-edged dorso-
lateral StriPes ......coeveureeercerevercererencrrenens Adolfus alleni

4b Less than 50 dorsal scales in a longitudinal row;
number of temporal scales 6-9; 4 collar scales;
15 lamellae under 4" toe; side of the head and
flanks black, each scale with a fine white edge or
tip; two black-edged dorsolateral stripes absent
................. Adolfus masavaensis, Mt. Elgon population

15



PHILIPP WAGNER et al.

Acknowledgements

We are grateful to NED GILMORE (ANSP), JEns VINDUM (CAS),
ALAN RESETAR (FMNH), Jost Rosapo (MCZ), ANDREAS
Scumitz (MHNG), and KeviN DE QUEIrROz (USNM) for the
loan of material from their respective collections. PW thanks
the Lemole Endowed Chair in Integrative Biology Fund at Vil-
lanova University for financial support. WRB thanks the Nation-
al Research Foundation (South Africa) for financial support. We
would like to thank ANA BETANCOURT of the Border Biomedical
Research Center DNA Analysis Core Facility at UTEP for serv-
ices and facilities provided. The Core is supported by grants from
the National Center for Research Resources (5G12RR008124-12)
and the National Institute on Minority Health and Health Dispar-
ities (8G12MDo07592-12) from the National Institute of Health.

References

ANDERSON, M. J. (2001): A new method for non-parametric mul-
tivariate analysis of variance. — Austral Ecology, 26: 32-46.

ANGEL, E (1925): Reptiles et batraciens. - pp. 1-63 in: Anonymous
(ed.): Voyage de Ch. Alluaud et R. Jeannel en Afrique Orien-
tale (1911-1912). Résultats scientifiques, Vertebrata. — Lecheva-
lier, Paris, 63 pp.+I11.

ArNoLD, E. N. (1989a): Systematics and adaptive radiation
of Equatorial African lizards assigned to the genera Adol-
fus, Bedriagaia, Gastropholis, Holaspis and Lacerta (Reptilia:
Lacertidae). - Journal of Natural History, 23: 525-555.

ARNOLD, E. N. (1989b): Towards a phylogeny and biogeography
of the Lacertidae: Relationships within an Old-World family
of lizards derived from morphology. — Bulletin of the British
Museum (Natural History), Zoology Series, 55: 209-257.

BAKKER, B. H., ]. G. MITCHELL, & L. A. J. WiLLIAMS (1988):
Stratigraphy, geochronology and volcano-tectonic evolution
of the Kedong-Naivasha-Kinangop region, Gregory Rift Val-
ley, Kenya. — Journal of the Geological Society, 145: 107-116.

BARBOUR, T. (1914): Some new Reptiles. — Proceedings of the New
England Zoological Club, 4: 95-98.

BAUER, A. M. & R. GUNTHER (1995): An annotated type catalogue
of the lacertids (Reptilia: Lacertidae) in the Zoological Mu-
seum, Berlin. - Mitteilungen aus dem Zoologischen Museum
Berlin, 71: 37-62.

BROADLEY, D. G. (1991): The herpetofauna of Northern Mwini-
lunga district, northwestern Zambia. — Arnoldia Zimbabwe,
9: 519-538.

ConNRADIE, W., W. R. BrRancH, G. J. MEASEY & K. A. ToLLEY
(2012): Revised phylogeny of sand lizards (Pedioplanis) and
the description of two new species from south-western An-
gola. — African Journal of Herpetology, 60: 91-112.

DaAVENPORT, T., P. HOwARD & C. DICKENSON (1996): Mount

Elgon Biodiversity Report. — Republic of Uganda Forest De-
partment, Kampala, Uganda.

DE WITTE, G.-E (1953): Exploration du Parc Nationale de
I'Upemba, Mission de G.-F. de Witte, Reptiles. — Institut des
Parcs Nationaux du Congo Belge, Bruxelles, 6: 1-322 + pl. I-
XLI.

FELSENSTEIN, J. (1985): Confidence limits on phylogenies: An ap-
proach using the bootstrap. — Evolution, 39: 783-791.

16

GREENBAUM, E,, C. O. VILLANUEVA, C. KusaMBA, M. M. ARIs-
TOTE & W. R. BRANCH (2011): A molecular phylogeny of Equa-
torial African Lacertidae, with the description of a new genus
and species from eastern Democratic Republic of the Congo.
- Zoological Journal of the Linnean Society, 163: 913-942.

HAMMER, @., D. A. T. HARPER & P. D. RYaN (2001): PAST: Pale-
ontological Statistics Software Package for Education and Data
Analysis. — Palaeontologia Electronica 4, issue 1, article 4: 9 pp.

Howarp, P. C,, T. R. B. Davenrorr, E. W. KiGenyl, P. ViskaNIC,
M. C. BALTZER, C. ]. DICKINSON, J. LWANGA, R. A. MATTHEWS
& E. MuPADA (2000): Protected area planning in the tropics:
Uganda’s national system of forest nature reserves. — Conser-
vation Biology, 14: 858-875.

KOHLER, ., P. WAGNER, S. VISSER & W. BOHME (2003): New coun-
try records of Adolfus africanus (Sauria Lacertidae) — a rain
forest lizard with a disjunct distribution? - Salamandra, 39:
241-248.

KRAUSE, P. & W. BOHME (2010): A new chameleon of the Trioceros
bitaeniatus complex from Mt. Hanang, Tanzania, East Africa,
(Squamata: Chamaeleonidae). - Bonn zoological Bulletin, 57:
19-29.

LEACHE, A. D. & T. Reeder (2002): Molecular systematics of the
fence lizard (Sceloporus undulatus): A comparison of parsimo-
ny, likelihood, and Bayesian approaches. — Systematic Biology,
51: 44—68.

LOVERIDGE, A. (1936): Scientific results of an expedition to the
Rain Forest regions in eastern Africa. V. Reptiles. - Bulletin of
the Museum of Comparative Zoology, Harvard, 79: 207-337.

LOVERIDGE, A. (1957): Check list of the reptiles and amphibians
of East Africa (Uganda; Kenya; Tanganyika; Zanzibar). - Bul-
letin of the Museum of Comparative Zoology, Harvard, 117:
153-362, i-XxxVi.

MADDISON, D. R & W. P. MADDISON (2005): MacClade: Analysis
of phylogeny and character evolution. - Sunderland, MA: Si-
nauer Associates, Inc.

MAKOKHA, J. S., A. M. BAUER, W. MAYER & C.A. MATTHEE
(2007): Nuclear and mtDNA-based phylogeny of southern Af-
rican sand lizards, Pedioplanis (Sauria: Lacertidae). — Molecu-
lar Phylogenetics and Evolution, 44: 622-633.

MARDIA, K.V. (1970): Measures of multivariate skewness and kur-
tosis with applications. — Biometrika, 57: 519-530.

MAUSEELD, P, M. VENCES, A. SCHMITZ & M. VEITH (2000): First
data on the molecular phylogeogryphy of scincid lizards of the
genus Mabuya. - Molecular Phylogenetics and Evolution, 17:
11-14.

MAYER, W. & M. PAVLICEV (2007): The phylogeny of the fam-
ily Lacertidae (Reptilia) based on nuclear DNA sequences:
Convergent adaptations to arid habitats within the subfami-
ly Eremiainae. - Molecular Phylogenetics and Evolution, 44:
1155-1163.

MECKLIN, C. J. & D. J. MUNDEROM (2004): An appraisal and bib-
liography of tests for multivariate normality. — International
Statistical Review, 72: 123-138.

MERTENS, R. (1968): Zur Kenntnis der Herpetofauna von
Kamerun und Fernando Poo. — Bonner zoologische Beitrége,
19: 69-84.

PAVLICEV, M. & W. MAYER (2006): Multiple copies of coding as
well as pseudogene c-mos sequence exist in three lacertid spe-
cies. — Journal of Experimental Zoology, Part B, Molecular
and Developmental Evolution, 306B: 539-550.



A new species of Adolfus

PETURSSON, J. G., P. VEDELD & C. KABOGGOzZA (2006): Trans-
boundary management challenges of protected areas: Case
of Mt. Elgon in Uganda and Kenya. Local Stakeholders roles
in transboundary biodiversity management: Challenges from
Mt Elgon, Uganda and Kenya. — Fraedaping landbtinadarins,
2006: 368-371.

Posapa, D. (2008): jModelTest: Phylogenetic model averaging. -
Molecular Biology and Evolution, 25: 1253-1256.

PosADA, D. & T. R. BUCKLEY (2004): Model selection and model
averaging in phylogenetics: Advantages of Akaike information
criterion and Bayesian approaches over likelihood ratio tests.
- Systematic Biology, 53: 793-808.

RonqQuisT, E & J. P. HUELSENBECK (2003): MrBayes 3: Bayesian
phylogenetic inference under mixed models. — Bioinformat-
ics, 19: 1572-1574.

ScamITZ A., O. EUSKIRCHEN & W. BOHME (2000): Zur Herpeto-
fauna einer montanen Regenwaldregion in SW-Kamerun (Mt.
Kupe und Bakossi-Gergland). III. Einige bemerkenswerte
Vertreter der Familien Lacertidae, Scincidae, Varanidae, Elap-
idae und Viperidae. — Herpetofauna, Weinstadt, 22: 16-27.

SPAwLS, S. (2010): Adolfus alleni. — in: TUCN 2012: TUCN Red List
of Threatened Species. Version 2012.2. - <www.iucnredlist.
org>. Downloaded on o5 March 2013.

SpAwLS, S. & D. RoTICH (1997): An annotated checklist of the liz-
ards of Kenya. - Journal of East African Natural History, 86:
61-83.

Spawts, S., K. HoweLL, R. DREWES & J. ASHE (2002): A Field
Guide to the Reptiles of East Africa: Kenya, Tanzania, Uganda,
Rwanda and Burundi. - San Diego, CA, Academic Press, 543
pp-

STAMATAKIS, A. (2006): RAXML-VI-HPC: Maximum likelihood
based phylogenetic analyses with thousands of taxa and mixed
models. - Bioinformatics, 22: 2688-2690.

STAMATAKIS, A., F. BLAGOJEVIC, D. NIKOLOPOULOS & C. ANTO-
NOPOULOS (2007): Exploring new search algorithms and hard-
ware for phylogenetics: RAXML meets the IBM cell. - Journal
of VLSI Signal Processing, 48: 271-286.

STAMATAKIS, A., P. HOOVER & J. ROUGEMONT (2008): A rapid
bootstrap algorithm for the RAXML web servers. — Systematic
Biology, 57: 758-771.

STERNFELD, R. (1912 “1913”): Reptilia. — pp. 197-279 + figs. 1-4
+ pl. VI-IX in: H. ScHUBOTZ (ed.): Wissenschaftliche Ergeb-
nisse der Deutschen Zentral-Afrika-Expedition 1907-1908
unter Fihrung Adolf Friedrichs, Herzogs zu Mecklenberg.
Band IV, Zoologie II. - Klinkhardt & Biermann, Leipzig, Ger-
many.

SWOFEORD, D. L. (2002): PAUP*4.0b10: Phylogenetic analysis us-
ing parsimony [*and other methods]. - Sunderland, MA: Si-
nauer Associates, Inc.

ToLLEY, K. A, ]. S. MAKOKHA, D. T. HOUNIET, B. L. SWART & C. A.
MATTHEE (2009): The potential for predicted climate shifts to
impact genetic landscapes of lizards. - Molecular Phylogene-
tics and Evolution, 51: 120-130.

Appendix 1
Material examined and unvouchered tissue samples
[according to the new taxonomic concept]

Adolfus africanus: Cameroon: ZFMK 5804: Dikume, Rumpi Hills,
04°5° N, 09°15° E; ZFMK 67573, 68274: Edib, Bakossi Mountains,
1,250 m, 05°03’ N, 09°35° E; ZFMK 59513: Mt. Kupe, 04°49’ N,
09°42” E, 950 m. Democratic Republic of the Congo: ZFMK
47575-76, 53435, 55656—58: Irangi Forest, South Kivu Province;
ZFMK s55655: Itebero, South Kivu Province, 01°43” S, 28°06’ E;
ZFMK 57598: Kahuzi-Biega National Park, South Kivu Province,
2,200 m. Rwanda. ZFMK 55767, Cyamudongo, Nyungwe Forest,
02°30’ S, 29°14’ E.

Adolfus alleni: Kenya: MCZ R-9281: Mount Kenya, tree line
NE slope, 00.7058° 37.335082° (WGS84, Error: 26.625 miles);
NMK H-35: Mount Kenya, Hombe route, 0°16.776’ S, 37°13.450” E,
2,843 m; NMK H-123, NMK H-120, NMK L/3199/1: Mount Kenya,
Sirimon route, near Old Moses Camp, 0°04’08.6” S, 37°18°06.5” E,
3,778 m; ZFMK 14086, 82078: Mount Kenya; NMK H-86: Mount
Kenya National Park, Chogoria route, 0°08°46.85” S, 37°25'13.17” E,
3,171 m (no voucher).

Adolfus masavaensis: Kenya: ANSP 24237: Kaburomi, Mt.
Elgon; FMNH 35290-91: Mount Elgon; MHNG 1578.44-46: Ab-
erdare Mountains, Kinangop, Njabini (2500m a.s.1.); “NM Nai-
robi”: Aberdare Mountains, seepage areas next to river a few
kilometres west of the fishing lodge (00°29’02” S, 36°43'24”E,
2980 m) (no voucher); USNM 49410-11: Aberdare Range, Aberd-
are Range, Summit, 0°19’00” S, 36°37°00” E; ZFMK 68875: Aber-
dare Mountains, north of Kinangop (south of the Fishing Lodge
and the Kiandongoro Gate), Pdramo zone, 3,500 m; ZFMK 75001
(holotype): Mount Elgon, Koitobos, “o1.05 N 34.37 E”, 3372 m.
Uganda: CAS 162680-81: Mount Elgon, Arugot, 9500 ft.; MCZ
R-41178-79, MCZ R-41185-88: Mount Elgon, Kapchorwa, Tingey
Kaburoni, 10,500 feet.
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Supplemental material 1. Uncorrected p sequence divergence (16S data set) for genetic samples included in this study. Names arranged after the new taxonomic concept.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
1 Adolfus alleni N
ZFMK 82078
2 Adolfus alleni
NMK H86 0.000 -
3 Ad{)lquA masavaensis 0021 0021 o
Nairobi
4 Adolfus massavaensis
ZEMK 75001 0.032 0.032 0.017 —
> ‘;‘:f’f'“ o jacksoni 0046 0046 0038 0046  —
6 Adolfus jacksoni
CAS 201598 0.044 0.044 0.032 0.044 0.044 —
7 Adolfus jacksoni
UTEP 20276 0.038 0.038 0.036 0.040 0.040 0.021 —
8 Adolfus jacksoni
UTEP 20279 0.038 0.038 0.036 0.040 0.040 0.021 0.000 —
9 Adolfus jacksoni
UTEP 20281 0.038 0.038 0.036 0.040 0.040 0.021 0.000 0.000 —
10 Adolfus africanus
UTEP 20269 0.109 0.109 0.092 0.095 0.090 0.107 0.097 0.097 0.097 —
11 Adolfus africanus
UTEP 20271 0.109 0.109 0.092 0.095 0.090 0.107 0.097 0.097 0.097 0.000 —
12 Congolacerta vaueresell 0103 0103 0109 0107 0120 0124 0120 0120 0120 0134 0134  —
UTEP 20293 : : ! : ! : : : : : !
13 Congolacerta vaueresell 0101 0101 0113 0116 0116 0122 0118 0118 0118 0141 0141 0019  —
UTEP 20297 : : : ! ! : : : ) : ! :
14 Congolacerta vauereselli
UTEP 20267 0.101 0.101 0.105 0.107 0.109 0.113 0.113 0.113 0.113 0.141 0.141 0.061 0.061 —
15 Congolacerta vauereselli
UTEP 20263 0.099 0.099 0.103 0.105 0.103 0.107 0.107 0.107 0.107 0.134 0.134 0.065 0.061 0.008 —
16 Gastropholis vittatus 0.105 0.105 0.109 0.107 0.099 0.101 0.092 0.092 0.092 0.118 0.118 0.120 0.118 0.120 0.116 —
17 Gastropholis prasina 0.107 0.107 0.105 0.099 0.099 0.101 0.097 0.097 0.097 0.113 0.113 0.107 0.109 0.107 0.107 0.046 —

18 Holaspis laevis
764

19 Holaspis laevis
763

0.107  0.107  0.101  0.097 0.101  0.113  0.111 0.111 0.111  0.113  0.113  0.111  0.111  0.113  0.113  0.105  0.097 —

0.105  0.105  0.099 0.095 0.099 0.111 0109 0109 0109 0.111  0.111  0.109 0.109 0.116  0.111 0.103  0.095  0.002 —

20 Acanthodactylus erythrurus 0.132  0.132 0139 0.141  0.128  0.141  0.134 0.134 0.134 0.128 0.128 0.147 0.141  0.134  0.134  0.141 0.134  0.130  0.130 —

21 Atlantolacerta andreanskyi 0.092  0.092 0.09  0.095 0.097 0.097 0.095 0.095 009 0113 0.113 0.122 0.126  0.118 0.113  0.113  0.109 0.118 0.116  0.137 —

22 Iberolacerta cyreni 0.124  0.124  0.122  0.122  0.124 0.126  0.126  0.126  0.126  0.141 0.141 0.139 0.139 0.128 0.128  0.132  0.128  0.134  0.132  0.162  0.130 —
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Supplemental material 2. Uncorrected p sequence divergence (cyt b data set) for genetic samples included in this study. Names arranged after the new taxonomic concept.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2
1 Adolfus alleni -
FMK 82078
3 ‘;‘i‘i’g”ﬁ“”m 0122 0135  —
4 ‘;‘é‘;ﬁ{;s;g‘gé’f’“em“ 0135 0135 0091  —
5 /;Zflf‘“ o jacksoni 0132 0132 0139 0125  —
6 é‘;"slf Z;{‘;}g"”i 0155 0155 0166 0159 0139  —
7 fj‘fr"éfl’fzf(’)";‘;a"i 0149 0162 0169 0166 0145 0064  —
8 ‘:‘j‘fr"g;{fg‘;o"i 0.149 0162 0169 0166 0145 0064 0000  —
o ﬁ‘;"g‘:%“;ﬁ"”i 0.149 0162 0169 0166 0.145 0064 0000 0000  —
10 3’;‘;%523/;2;“"“5 0162 0169 0142 0.8 0162 0206 0.8 0.186 0186  —
1 3‘;‘2{’,@%%““”5 0166 0172 0139 0182 0159 0203 0182 082 0182 0003  —
12 [CJ"T'EI‘,’Z;S‘;’;Z vaueresell 0226 0230 0236 0203 0216 0230 0216 0216 0216 0209 0206  —
13 8’}?;';82’9’; vauereselli 0233 0236 0233 0206 0230 0233 0226 0226 0226 0213 0209 0068  —
14 Sf’f’;gl‘jl;;ezré;‘ vaueresell 0209 0216 0206 0203 0199 0230 0226 0226 0226 0199 0196 0.145 0155  —
15 g?r’f;l;’fgé; vaueresell 0223 0230 0220 0216 0209 0236 0233 0233 0233 0226 0223 0166 0176 0034  —
16 Gastropholis vittatus 0199 0206 0203 0196 0216 0216 0209 0209 0209 0186 0182 0172 0166 0206 0213  —
17 Gastropholis prasina 0230 0236 0209 0216 0247 0233 0240 0240 0240 0223 0220 0216 0216 0250 0236 0182  —
18 ﬁg‘”f’“ lacvis 0236 0247 0213 0230 0240 0257 0213 0213 0213 0220 0216 0209 0220 0230 0243 0243 0209  —
19;”31“51’“1“‘”’"5 0236 0247 0213 0230 0240 0257 0213 0213 0213 0220 0216 0209 0220 0230 0243 0243 0209 0000  —
20 Acanthodactylus erythrurus 0240 0250 0243 0260 0253 0280 0267 0267 0267 0230 0226 0253 0260 0264 0284 0226 0233 0260 0260  —
21 Atlantolacerta andreanskyi 0206 0216 0193 0209 0203 0226 0213 0213 0213 0220 0216 0220 0216 0236 0236 0.8 0199 0209 0209 0243  —
22 Iberolacerta cyreni 0220 0223 0206 099 0.8 0236 0203 0203 0203 0236 0233 0203 096 0220 0220 0216 0226 0236 0236 0240 0203  —
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Supplemental material 3. Uncorrected p sequence divergence (c-mos data set) for genetic samples included in this study. Names arranged after the new taxonomic concept.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
1 Adolfus alleni
NMK H86
2 Adolfus alleni
0005  —
Nairobi
3 Adolfus masavaensis
0007 0002  —
ZEMK 75001
4 Adolfus cf. jacksoni
0009 0004 0005  —
761
5 Adolfus jacksoni
0009 0004 0005 0004  —
CAS 201598
6 Adolfus jacksoni
Urep e 0.004 0009 0011 0009 0005  —
7 Adolfus jackson 0004 0009 0011 0009 0005  0.000
UTEP 20279 i : : i : :
8 Adolfus jacksoni
Urep onst 0.009 0004 0005 0004 0000 0005 0005  —
9 Adolfus africanus 0007 0013 0014 0013 0013 0007 0007 0013  —
UTEP 20269
10 Adolfus africanus 0007 0013 0014 0013 0013 0007 0007 0013  0.000
UTEP 20271 : : : : : : : : :
11 Congolacerta vauereselli 0022 0027 0027 0027 0027 0022 0022 0027 0018 0018
UTEP 20293 : : : i : : : : i :
12 Congolacerta vaueresell 0024 0029 0029 0029 0029 0024 0024 0029 0020 0020  0.002
UTEP 20297 : : : : : : : : : : :
13 Congolacerta vauereselli
0025 0020 0018 0020 0020 0025 0025 002 0022 002 006 0018  —
UTEP 20267
14 Congolacerta vauereselli 0027 0022 0020 0022 0022 0027 0027 0022 0024 0024 0018 0020  0.002
UTEP 20263 : : : : : ; : : i : : : :
15 Gastropholis vittatus 0031 0025 0027 0022 0025 0031 0031 0025 0031 0031 0038 0040 0031 0033  —
16 Gastropholis prasina 0029 0024 0025 0020 0024 0029 0029 0024 0029 0029 0036 0038 0029 003 0009  —

17 Holaspis laevis
764

18 Holaspis laevis
763

0.045 0.040 0.042 0.040 0.040 0.045 0.045 0.040 0.042 0.042 0.051 0.053 0.043 0.045 0.051 0.049 —

0.043 0.038 0.040 0.038 0.038 0.043 0.043 0.038 0.040 0.040 0.049 0.051 0.042 0.043 0.049 0.047 0.002 —

19 Acanthodactylus erythrurus 0.040 0.036 0.038 0.036 0.036 0.040 0.040 0.036 0.036 0.036 0.038 0.040 0.033 0.034 0.047 0.043 0.060 0.058 —

20 Atlantolacerta andreanskyi 0.020 0.025 0.027 0.027 0.027 0.022 0.022 0.027 0.018 0.018 0.025 0.027 0.029 0.031 0.038 0.036 0.047 0.045 0.043 —

21 Iberolacerta cyreni 0.027 0.033 0.034 0.033 0.033 0.027 0.027 0.033 0.024 0.024 0.027 0.029 0.031 0.033 0.043 0.042 0.054 0.053 0.047 0.027 —
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Supplemental material 4. Uncorrected p sequence divergence (RAGI data set) for genetic samples included in this study. Names arranged after the new taxonomic concept.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1 Adolfus alleni
NMK H86
2 Adolfus masavaensis
ZFMK 75001 0.001 -
3 Adolfus cf. jacksoni
0003 0004  —
761
4 Adolfus jacksoni 0009 0007 0012  —
CAS 201598
5 Adolfus jacksoni
rnp onare 0009 0007 0012 0000  —
6 Adolfus jacksoni 0009 0007 0012 0000  0.000
UTEP 20279 : : : : i
7 Adolfus jacksoni 0009 0007 0012 0000 0000 0000  —
UTEP 20281
8 Adolfus africanus
rap ates 0015 0013 0018 0021 0021 0021 0021  —
9 Adolfus africanus 0016 0015 0019 0022 0022 0022 0022  0.001
UTEP 20271 : : : : i : : :
10 Congolacerta vauereselli 0034 0033 0037 0037 0037 0037 0037 0040 0041 = —
TEP 20293
11 Congolacerta vaueresell 0037 0036 0040 0040 0040 0040 0040 0043 0044  0.044
UTEP 20297 : : : : : : : i : :
12 Congolacerta vauereseli 0034 0033 0037 0037 0037 0037 0037 0043 0043 0015 0019
UTEP 20267 : : : : i : : : : i :
13 Congolacerta vauereselli
0.036 0034 0039 0039 0039 0039 0039 0044 0044 0016 0021 0001 = —
UTEP 20263
14 Gastropholis vittatus 0022 0021 0025 0028 0028 0028 0028 0031 0033 003 0041 0037 0039  —
15 Gastropholis prasina 0030 0028 0033 0033 0033 0033 0033 0039 0040 0043 0046 0041 0043 0010  —

16 Holaspis laevis
764

17 Holaspis laevis
763

0.027 0.025 0.030 0.030 0.030 0.030 0.030 0.036 0.037 0.040 0.043 0.040 0.041 0.034 0.039 —

0.027 0.025 0.030 0.030 0.030 0.030 0.030 0.036 0.037 0.040 0.043 0.040 0.041 0.034 0.039 0.000 —

18 Acanthodactylus erythrurus 0.034 0.036 0.037 0.043 0.043 0.043 0.043 0.043 0.044 0.039 0.041 0.041 0.043 0.040 0.047 0.046 0.046 —

19 Atlantolacerta andreanskyi 0.016 0.018 0.019 0.025 0.025 0.025 0.025 0.028 0.030 0.036 0.039 0.034 0.036 0.024 0.031 0.031 0.031 0.036 —

20 Iberolacerta cyreni 0.024 0.025 0.027 0.033 0.033 0.033 0.033 0.036 0.037 0.043 0.046 0.043 0.044 0.036 0.043 0.037 0.037 0.040 0.025

Supplemental material to WAGNER et al. (2014) — Salamandra 50(1): 1-17



	Wagner_et_al-0650
	Wagner_et_al-0650-SI

