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Abstract

Specimens from across the range of the Hyperolius nasutus species group were sequenced for two mitochondrial genes
and one nuclear gene. Advertisement calls were recorded from the same specimens where possible, and morphological
characters were compared. Bayesian inference and maximum likelihood produced atree indicating 16 clades. The clades
show little or no overlap in combinations of 16S sequence difference, shared tyr haplotypes, advertisement call
parameters, snout profiles and webbing. On the basis of these data we recognise H. acuticeps, H. adspersus, H.
benguellensis, H. dartevellel, H. igbettensis, H. nasutus, H. nasicus, H. poweri, H. viridis and describe six new species:
Hyperolius friedemanni sp. nov. Mercurio & Rddel, Hyperolius howelli sp. nov. Du Preez & Channing, Hyperolius
inyangae sp. nov. Channing, Hyperolious jacobseni sp. nov. Channing, Hyperolius rwandae sp. nov. Dehling, Sinsch,
R&del & Channing, and Hyperolius lupiroensis sp. nov. Channing. Hyperolius lamottei is confirmed to be outside the H.
nasutus group clade. Hyperolius granulatus, H. oxyrhynchus, H. punctulatus and H. sagitta are assigned as junior
synonyms. As our results are based on a small number of specimens, these hypotheses await testing with larger sample
sizes and more characters. A species distribution model suggests where outlier populations might be found.

K ey wor ds: Hyperolius nasutus group, new species, phylogeny, taxonomy, advertisement calls, biogeography, molecular
genetics, morphology, species distribution model

I ntroduction

African reed frogs in the genus Hyperolius Rapp, 1842 are highly speciose, with 128 species currently recognised
(Frost 2011). Many of them are brightly patterned and polymorphic (Schigtz 1975, 1999), but all are poor in
external diagnostic morphological characters, making it difficult to identify preserved material. Many of the
original descriptions are not diagnostic which makes it difficult to assign names reliably. The advent of sound
analysis that had become popular from the 1960s allowed the use of this non-morphological technique to identify
Hyperolius speciesin thefield (Schigtz 1975, Kohler et al. 2005a, Dehling 2012). More recent phylogenetic studies
have used DNA to help delimit Hyperolius species (Rodel et al. 2010, Schick et al. 2010, Conradie et al. 2012,
Dehling 2012), and to even identify cryptic genera (Rodel et al. 2009). These studies are examples of an approach
that has led to a huge increase in the number of amphibian species recognised worldwide (Kohler et al. 2005b).
Mercurio (2011) providesillustrations and calls of some cryptic Hyperolius species.

Within Hyperalius, there are a number of proposed species groups (Schigtz 1975). One of these, the long reed
frogs in the Hyperolius nasutus group is widespread in sub-Saharan Africa. Recent molecular work revealed that
these frogs are basal in a clade of some Hyperolius species (Rodel et al. 2009, Veith et al. 2009). Within this group
many species have been described, and currently 15 species names are available (Amiet 2005). Channing et al.
(2002) recognised three different advertisement call types across the range of the complex, and suggested that these
represented three species (H. nasutus, H. acuticeps, H. viridis), with others regarded as incertae sedis as no calls
were known for them. They proposed H. lamottei to be a junior synonym of H. nasutus, on the basis of a similar
advertisement cal. In addition they confirmed H. viridis as valid, based on calls and materia from near
Sumbawangain Tanzania.

Schigtz & Van Daele (2003) identified two species in north-western Zambia, using advertisement calls, which
they referred to H. nasutus and H. benguellensis, in contrast to Channing et al. (2002) who had assigned two call
types from the same locality to H. acuticeps and H. nasutus.

In Cameroon, two species were recognised by Amiet (2005), H. adspersus and H. igbettensis, which he
distinguished using morphological features such as the snout shape and differences in webbing. There were also
two species tentatively recognised in central Democratic Republic of Congo (hereafter DRC) (Schigtz 2006a), H.
adspersus and H. nasicus with a sharp snout tip.

Recently, Schigtz (2006b) reviewed the state of the taxonomy of the group. He noted that the various
characters used to separate the species often delimited different sets of specimens. His main conclusions were that
H. lamottel was not part of the H. nasutus group, based on consistent call and colour pattern differences. He
showed that the specimens that Channing et al. (2002) collected near Sumbawanga in Tanzania and identified asH.
viridis (based on advertisement call), were actualy not 'true’ H. viridis, but other members of the H. nasutus group.

In the molecular hyperoliid phylogeny of Veith et al. (2009), having a limited sample size of long reed frogs at
hand, three well supported lineages (of one specimen each) were evident, which the authors referred to as H.
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