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Abstract
Scrapter is a genus of colletid bees with a primary distribution centered in Southern Africa. The genus 
currently comprises 68 recognized species, which are divided into nine species groups, ranging from one 
to 29 included species. The Scrapter heterodoxus group is presently considered to be the only monotypic 
group, because of synonymization of Scrapter heterodoxus with Scrapter peringueyi in a previous revision 
of the genus. A comparative examination of these two species using both morphological assessment and 
molecular sequence data from the COI barcode region supported the recognition of S. peringueyi as a valid 
species, which we accordingly resurrect as the second species of the Scrapter heterodoxus species group. We 
provide high resolution images of the type specimens for both species and updated diagnoses to enable 
their separation from all other species of Scrapter.

Keywords
Bees, COI, DNA barcoding, Afrotropical, morphology

African Invertebrates 63(1): 1–18 (2022)

doi: 10.3897/AfrInvertebr.63.76934

https://africaninvertebrates.pensoft.net

Copyright Silas Bossert & Simon van Noort This is an open access article distributed under the terms of the Creative Commons Attribution License 
(CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

RESEARCH ARTICLE

mailto:silas.bossert@wsu.edu
http://zoobank.org/CB17C6B2-CF80-4B11-A100-E340E5CB66A2
https://doi.org/10.3897/AfrInvertebr.63.76934
https://africaninvertebrates.pensoft.net
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Silas Bossert & Simon van Noort  /  African Invertebrates  63(1): 1–18 (2022)2

Introduction

Scrapter Lepeletier & Serville, 1828 is a genus of colletid bees endemic to Africa 
(Eardley 1996; Davies et al. 2005; Michener 2007; Eardley et al. 2010). A species-
rich genus, Scrapter currently comprises 68 recognized species (Kuhlmann and Friehs 
2020), and new species are being discovered at a remarkable pace. In the past 25 years 
since Eardley’s (1996) revision of the genus, in which he recognized 31 valid species, 
more than 30 new species have been described (Davies et al. 2005; Davies and Brothers 
2006; Kuhlmann 2014; Kuhlmann and Friehs 2020). As many species of Scrapter 
seem to be ephemeral in their biology, including tight hostplant associations and 
narrow flight periods in highly seasonal environments (Kuhlmann 2009; Kuhlmann 
and Eardley 2012; Kuhlmann et al. 2012; Kuhlmann and Friehs 2020), this increase 
of newly discovered species can be expected to continue into the upcoming decades.

In the past, the phylogenetic relationships of Scrapter to other colletid lineages 
proved difficult to establish based on morphology alone (McGinley 1981; Alexander 
and Michener 1995; Plant and Paulus 2016). Previously considered to be part of 
Paracolletini (e.g., Michener 1944), albeit without strong morphological evidence 
(McGinley 1981), analyses of nucleotide sequence data strongly indicated a sister 
group relationship of Scraptrinae and Euryglossinae, an Australian-endemic lineage 
of Colletidae (Almeida and Danforth 2009; Almeida et al. 2012; Kayaalp et al. 
2017; Cardinal et al. 2018). Interestingly, a close relationship to Euryglossinae has 
been discussed as early as 1933 (Cockerell and Ireland 1933; specifically discussing 
Euryglossidia Cockerell) and a sister-group relationship is supported by certain 
morphological characters of the mature larvae (McGinley 1981). Fossil-based 
divergence-time estimates agree that the lineages forming the present-day Scraptrinae 
and Euryglossinae split in the early Eocene, around ~55 million years ago (Almeida et 
al. 2012; Kayaalp et al. 2017). Scrapter is the only colletid lineage endemic to Africa, 
and with the exception of one species reported from Kenya (Davies et al. 2005), it 
is geographically restricted to southern Africa. With Euryglossinae being endemic to 
Australia, the biogeographical puzzle leading to this exceptional distribution has been 
difficult to explain (Almeida et al. 2012; Kayaalp et al. 2017).

Scrapter is a morphologically heterogeneous genus (Davies and Brothers 2006) 
with great differences in body size (e.g., 3.5 mm, Scrapter minutissimus Kuhlmann, 
2014 vs. 14 mm, Scrapter heterodoxus (Cockerell, 1921)). Eardley (1996) presented 
the first attempt to systematically revise the genus, including redescriptions, 
synonymizations, and type designations. He established eight species groups based 
on similar characteristics, and Kuhlmann (2014) added the ‘euryglossiform’ species as 
a ninth group. One group, the Scrapter heterodoxus group is currently understood as 
being monotypic, because Eardley (1996) synonymized Scrapter peringueyi (Cockerell, 
1921) with Scrapter heterodoxus. Both these species were described by Cockerell 
(1921) in the same article, but based on different sexes. In the present article, we re-
examine the type specimens of the two species and additional material of the Scrapter 
heterodoxus group. Studying both sexes of both species, we found strong morphological 
evidence that S.  peringueyi is not a synonym of S. heterodoxus, but a valid species. 
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Nucleotide sequence data from COI barcodes of both morphotypes show a divergence 
of > 6%, underlining the significant discrepancy between the two lineages. Based on 
this combined evidence, we resurrect S. peringueyi as a valid species.

Materials and methods

We located and examined the type specimens of S. heterodoxus and S. peringueyi in 
the collections of the Iziko South African Museum, Cape Town (SAMC), and in the 
South African National Collection of Insects, Pretoria (SANC). Additional specimens 
of both species were collected during field work by Bryan Danforth in South Africa 
in September 2001 and were deposited in the Cornell University Insect Collection 
(CUIC). In total, we examined 133 specimens, which includes all specimens deposited 
in the collections of the SAMC and the CUIC. We mapped the distributions of the 
two recognized species using SimpleMappr (Shorthouse 2010). The terminology of 
surface sculpturing follows Harris (1979).

To compare the DNA sequences of Scrapter heterodoxus and S. peringueyi, we 
obtained sequence data for both species. One COI sequence for S. heterodoxus was 
retrieved from GenBank (identifier MH578427) and we extracted another COI 
barcode from a UCE assembly of the same species (from Branstetter et al. 2017). This 
DNA sequence data is associated with a male voucher specimen which is deposited in 
the CUIC. This voucher specimen was examined in the present study and is part of a 
series of specimens consisting of male and female S. heterodoxus: males and females were 
collected jointly at the same time and place. Since both sexes share distinct morphological 
features that distinguish them from what was described as S. peringueyi, we deemed 
them conspecific. For S. peringueyi, we generated two new barcode sequences. Two 
male specimens collected on 28 September 2001 and listed below under additional 
material were used for DNA extraction. These specimens are vouchered in the CUIC 
as well and are labelled with a green colored extraction code label. DNA was extracted 
from ground-up thorax tissue using a CTAB phenol-chloroform protocol. We used the 
DNA extractions to sequence ultraconserved elements (UCEs) as detailed in Bossert 
et al. (2021), as the S. peringueyi samples were processed jointly with the samples of 
that study. After assembling the raw read data with SPAdes (ver. 3.13.1; Bankevich 
et al. 2012), we extracted the COI barcode region using the script phyluce_assembly_
match_contigs_to_barcodes of the Phyluce package (ver. 1.7.1; Faircloth 2016) and a 
reference COI barcode of Apis mellifera L., 1758. The four sequences consisting of two 
representative barcodes for each of S. heterodoxus and S. peringueyi were aligned with 
MUSCLE (ver. 3.8.425; Edgar 2004).

Examination of the sequence alignment by eye revealed that for each species the 
two barcode sequences differed in length but were otherwise identical across the shared 
positions. Since we were interested in examining the interspecific distance between 
S. heterodoxus and S. peringueyi, we only retained the longest DNA sequence for each 
species. This led to a sequence alignment of 658 nucleotides (658 present positions 
for S. heterodoxus and 657 for S. peringueyi). We estimated the evolutionary distance 

http://www.ncbi.nlm.nih.gov/nuccore/MH578427
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between these two sequences by quantifying the proportion of sites at which nucleo-
tides differed (p-distance). We uploaded the reference COI sequence of S. peringueyi to 
NCBI GenBank where it can be retrieved under identifier MZ682106. The sequence 
alignment of all four sequences can be found as Suppl. material 1.

Images were acquired at SAMC with a Leica LAS 4.9 imaging system, compris-
ing a Leica Z16 microscope (using either a 2× or 5× objective) with a Leica DFC450 
Camera and 0.63× video objective attached. The imaging process, using an automated 
Z-stepper, was managed using the Leica Application Suite V 4.9 software installed on a 
desktop computer. Diffused lighting was achieved using a Leica LED5000 HDI dome. 
All images presented in this paper, as well as supplementary images, are available on 
WaspWeb at www.waspweb.org.

Depositories

CUIC	 Cornell University Insect Collection, Ithaca, NY, USA.
SAMC	 South African Museum, Iziko Museums of South Africa, Cape Town, South 

Africa.
SANC	 National Collection of Insects, Pretoria, South Africa.

Results

Systematics

Subfamily Scraptrinae Ascher & Engel, 2005

Genus Scrapter Lepeletier & Serville, 1828

Scrapter Lepeletier & Serville, 1828: 403 (not Scrapter Lepeletier, 1841: 260). Type 
species: Scrapter bicolor Lepeletier & Serville, 1828, by subsequent designation in 
Vachal (1897: 63).

Polyglossa Friese, 1909: 123. Type species: Polyglossa capensis Friese, 1909, by subse-
quent designation in Cockerell (1921: 203).

Strandiella Friese, 1912: 181. Type species: Strandiella longula Friese, 1912 = Scrapter 
niger Lepeletier & Serville, 1828, by designation in Cockerell (1916: 430).

Polyglossa (Parapolyglossa) Brauns, 1929: 134. Type species: Polyglossa heterodoxa Cock-
erell, 1921, by subsequent designation in Sandhouse (1943: 584).

Comment. Michener (1997) clarified several problematic subsequent type designations.

Scrapter heterodoxus (Cockerell, 1921)
Figures 1, 2, 5

Polyglossa heterodoxa Cockerell, 1921: 204.

http://www.ncbi.nlm.nih.gov/nuccore/MZ682106
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Figure 1. Male lectotype of Scrapter heterodoxus (Cockerell, 1921). A habitus, dorsolateral view, and 
labels B habitus, lateral view C head, frontal view D propodeum E hind leg tibia F fore wing.

Material examined. Lectotype: South Africa: Cape Town, leg. F. Foly, ♂, SAMC, 
catalogue no. SAM-HYM-B000145. Labels associated with this specimen are shown 
in Fig. 1A. According to Cockerell (1921), the specimen was collected in 1914. Ad-
ditional material: South Africa: Cape Province, 31 km S of Clanwilliam, 32°23.1'S, 
18°56.8'E, 7 September 2001, leg. B. N. Danforth, C. D. Eardley, K. L. Walker, 6♂, 
15♀, CUIC. Cape Province, Sauer, Suurfontein, –32.85, 18.5667, 25 August 1994, 
leg. V. B. Whitehead, 2♂, SAMC, cat. no. SAM-HYM-B007774. Cape Province, Hol-
fontein, 20 km S. of Clanwilliam, –32.4333, 18.95, 8 August 1984, leg. V. B. White-
head, 3♂, SAMC, cat. no. SAM-HYM-B007777. Cape Province, Piketberg, Witte-
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water, –32.9167, 18.7, 5 September 1990, leg. V. B. Whitehead, 1♀, SAMC, cat. no. 
SAM-HYM-B007784. Cape Province, Piketberg, farm Hartbeesrivier, Kapteinskloof, 
–32.875, 18.625, 23 August 1991, leg. V. B. Whitehead, 1♂, SAMC, cat. no. SAM-
HYM-B007785. Cape Province, Piketberg, Banghoek, –32.75, 18.6, 20 September 
1991, leg. V. B. Whitehead, 1♀, SAMC, cat. no. SAM-HYM-B007786. Cape Prov-
ince, Mamre, Malmesbury Div. Cape, –33.5167, 18.4667, 25 August 1977, leg. V. B. 
Whitehead, 1♂, SAMC, cat. no. SAM-HYM-B007788. Cape Province, Joostenberg-
kloof, Stellenbosch, –33.7667, 18.7667, 14 August 1988, leg. V. B. Whitehead, 3♂, 

Figure 2. Female non-type specimen of Scrapter heterodoxus (Cockerell, 1921), (SAM-HYM-B007786). 
A habitus, dorsal view B habitus, lateral view C head, frontal view D propodeum E labels F fore wing.
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SAMC, cat. no. SAM-HYM-B007789. Cape Province, Joostenbergkloof, Stellenbosch, 
–33.7667, 18.7667, 31 July 1988, leg. V. B. Whitehead, 1♂, SAMC, cat. no. SAM-
HYM-B007790. Cape Province, Katberg Pass, R351, –32.4667, 26.65, 25 November 
1985, 1♀, SAMC, cat. no. SAM-HYM-B007791. Cape Province, Kakamas, 16.5 km 
N of Orange R. bridge, Rd to Namibia, –28.6000, 20.5667, 22 July 1993, leg. V. B. 
Whitehead, 1♀, SAMC, cat. no. SAM-HYM-B007792. Cape Province, Leipoldtville, 
–32.2333, 18.4833, 14 September 1984, leg. V. B. Whitehead, 2♀, SAMC, cat. no. 
SAM-HYM-B007793. Cape Province, Hetkruis, Groenrivier, –32.6, 18.75, 14 August 
1991, leg. V. B. Whitehead, 1♂, SAMC, cat. no. SAM-HYM-B007794. Cape Prov-
ince, 7 km N. of Elandsbaai, –32.25, 18.35, 21 September 1984, leg. V. B. Whitehead, 
1♂ and 1♀, SAMC, cat. no. SAM-HYM-B007795. Cape Province, Doringfontein, 
33km N. of Piketberg, 30 August 1987, –32.6, 18.7667, leg. V. B. Whitehead, 1♂, 
SAMC, cat. no. SAM-HYM-B007796. Cape Province, Tygerberg, –33.8833, 18.6, 
14 September 1990, leg. K. Steiner, 1♀, SAMC, cat. no. SAM-HYM-B009506. 
Cape Province, Elands Bay, –32.3, 18.35, 26 September 1985, leg. V. B. Whitehead, 
1♂, SAMC, cat. no. SAM-HYM-B009507. Cape Province, Sevilla, Traveller’s Rest, 
–32.07278, 19.08056, 25 August 2007, leg. S. van Noort, 1♀, SAMC, cat. no. SAM-
HYM-B010372. Cape Province, Somerset (W.) Strand, 25 October 1925, –34.1167, 
18.8333, leg. H. Brauns, 1♀, SAMC, cat. no. SAM-HYM-B007776a.

Diagnosis. ♂: the male of S. heterodoxus differs from all other Scrapter species 
except S. peringueyi in possessing the unique combination of the following characters: 
body size of ≥ 12 mm, hind femur greatly enlarged, hind tibia strongly broadened 
apically (Figs 1E, 5B), hind basitarsus unmodified (enlarged in S. amplitarsus Eard-
ley, 1996) and midleg basitarsus unmodified (enlarged in S. armatipes (Friese, 1913)). 
Scrapter heterodoxus differs from S. peringueyi in the shape of the apical section of the 
hind tibia: the shape of the projecting apical portion is tapering in S. heterodoxus, 
resembling a triangular shape, whereas the projecting apical portion of the tibia in S. 
peringueyi is parallel-sided, resembling a rectangular shape (Figs 1E, 4E, 5A, 5B). As in 
the female sex, the surface sculpturing of the basal zone of the propodeum is rugulose 
in S. heterodoxus, whereas it is substrigulate in S. peringueyi (Figs 5C, 5D). The integu-
ment between the punctation on the mesoscutum is polished in S. heterodoxus and 
shagreened (dull) in S. peringueyi.

♀: The female differs from most species of Scrapter, except S. caesariatus Eardley, 
1996, S. peringueyi and those of the S. nitidus and S. basutorum species groups, in hav-
ing a medio-longitudinally depressed clypeus (“mediolongitudinal sulcus” in Eardley 
1996), but the depression is shallower than in the species of the S. nitidus and S. basu-
torum groups. With 6.8–9.3 mm body length, S. heterodoxus is on average larger than 
S. caesariatus (at most 7.3 mm) and the species of the S. nitidus group (at most 7.7 mm 
long). It differs from all aforementioned Scrapter species except S. peringueyi in having 
a declivous propodeal surface, without a nearly horizontal basal zone. Scrapter hetero-
doxus is very similar and clearly closely related to S. peringueyi. It differs in having a 
rugulose surface sculpturing of the basal zone of the propodeum, particularly of the 
anterior portion, whereas the sculpturing of S. peringueyi is substrigulate (Figs 5E, 5F). 
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As in the male, the integument between the punctation on the mesoscutum is polished 
in S. heterodoxus and shagreened (dull) in S. peringueyi.

Comments. The females of S. heterodoxus and S. peringueyi are difficult to distinguish 
at times, whereas the males are easily recognized. The published sequence data of S. het-
erodoxus from previous molecular-phylogenetic treatments (Almeida and Danforth 2009; 
Branstetter et al. 2017; Almeida et al. 2019) is associated with a vouchered specimen de-
posited in the CUIC. This specimen is part of the examined series listed under additional 
material, which was collected in the Western Cape Province, 31 km S of Clanwilliam. 
The voucher corresponds to the type specimen of S. heterodoxus, which means that the 
previously published DNA data refers to the true S. heterodoxus and not to S. peringueyi.

Scrapter peringueyi (Cockerell, 1921), stat. rev.
Figures 3–5

Polyglossa peringueyi Cockerell, 1921: 205.

Material examined. Holotype: South Africa: Knysna, C. C., October 1916, leg. L. 
Péringuey, ♀, SAMC. Additional material: South Africa: Knysna, C. C., October 
1916, leg. L. Péringuey, ♀, SANC, Database No. HYMA04122. Cape Province, 
Hermanus, 34°24.76'S, 19°17.25'E, 28 September 2001, leg. B. N. Danforth, C. 
D. Eardley, K. L. Walker, 17 ♂, CUIC. Cape Province, Pearly Beach, Bredasdorp, 
September 1959, –34.6667, 19.51667, leg. South African Museum Expedition, 
3♂ and 2♀, SAMC, cat. no. SAM-HYM-B007139. Cape Province, Pearly Beach, 
Bredasdorp, September 1959, –34.6667, 19.51667, leg. South African Museum 
Expedition, 41♂ and 5♀, SAMC, cat. no. SAM –HYM-B007773. Cape Province, 
Somerset (W.) Strand, 25 October 1925, –34.1167, 18.8333, leg. H. Brauns, 1♂, 
SAMC, cat. no. SAM-HYM-B007776b. Cape Province, Cape of Good Hope Nature 
Reserve, 18 September 1975, leg. V. B. Whitehead, 1♂ and 3♀, SAMC, cat. no. SAM-
HYM-B007778. Cape Province, Cape of Good Hope Nature Reserve, Olifantsbos, 
near Skaife center, –34.2667, 18.3833, 18–19 September 1993, leg. S. van Noort, 1♀, 
SAMC, cat. no. SAM-HYM-B007779. Cape Province, Vermont, –34.4167, 19.1667, 
10 October 1977, leg. V. B. Whitehead, 1♂, SAMC, cat. no. SAM-HYM-B007780. 
Cape Province, Knysna, October 1916, leg. L. Péringuey, 5♀, SAMC, cat. no. SAM-
HYM-B007782. Cape Province, Hout Bay, opp. Duiker Is., –34.0333, 18.3, 11 
October 1986, leg. K. Steiner, 1♀, SAMC, cat. no. SAM-HYM-B007783. Cape 
Province, Strandfontein, –34.0833, 18.5500, 1 November 1960, leg. F. W. Gess, 1♂, 
SAMC, cat. no. SAM-HYM-B007787. Cape Province, Cape of Good Hope Nature 
Reserve, 8 October 1986, leg. K. Steiner, 1♂, SAMC, cat. no. SAM-HYM-B009504. 
Cape Province, Hout Bay, Duiker Point, –34.0333, 18.3, 11 October 1986, leg. K. 
Steiner, 1♂, SAMC, cat. no. SAM-HYM – B009505.

Diagnosis. Scrapter peringueyi is morphologically very similar to S. heterodoxus. 
♂: the male of S. peringueyi differs from that of S. heterodoxus in the shape of the projecting 
apical portion of the hind tibia, which is parallel-sided (tapering in S.  heterodoxus) 
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(Figs 1E, 4E, 5A, 5B). It further differs from S. heterodoxus in the surface sculpturing of 
the basal zone of the propodeum, which is substrigulate in S. peringueyi and rugulose in 
S. heterodoxus (Figs 1D, 3D, 5C, 5D). The integument on the mesoscutum is shagreened 
between the punctation, whereas it is polished in S. heterodoxus.

♀: the female of S. peringueyi differs from S. heterodoxus in the same characters 
as the male, except for the shape of the hind tibia. The surface sculpturing of the 
basal zone of the propodeum is substrigulate, whereas it is rugulose in S. heterodoxus 
(Figs 2D, 3D, 5E, 5F). The integument between the punctation on the mesoscutum is 
shagreened in S. peringueyi and it is polished in S. heterodoxus.

Figure 3. Female holotype of Scrapter peringueyi (Cockerell, 1921), stat. rev. (SAM-HYM-B000144). 
A habitus, dorsolateral view B habitus, lateral view C head, frontal view D propodeum E labels F fore wing.
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Discussion

Scrapter heterodoxus and S. peringueyi were described as species by Cockerell in the same 
publication (Cockerell 1921). Subsequently, in his major revisionary work on Scrapter, 
Eardley (1996) synonymized the two species and regarded only Scrapter heterodoxus as 
valid. Thus, the Scrapter heterodoxus species ‘group’ was regarded as monotypic over the 
past decades. In the present study, we reassess the status of both species using morphologi-
cal and molecular methods, and find strong support for the re-recognition of S. peringueyi 

Figure 4. Non-type male specimen of Scrapter peringueyi (Cockerell, 1921), stat. rev. A habitus, dorsal 
view B habitus, lateral view C head, frontal view D propodeum E hind leg tibia F fore wing.
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as a valid second species in the Scrapter heterodoxus group. While both species are mor-
phologically very similar, clearly closely related, and not particularly like any other species 
of Scrapter, they can be readily separated using morphological characters and molecular 

Figure 5. Comparison of the shape of the male hind leg tibia and propodeal sculpture. A Scrapter peringueyi 
(Cockerell, 1921), stat. rev. hind leg tibial apex, non-type male specimen (deposited in CUIC) B Scrapter 
heterodoxus (Cockerell, 1921) hind leg tibial apex, non-type male specimen (deposited in CUIC) C Scrapter 
peringueyi (Cockerell, 1921), stat. rev. propodeal sculpture, non-type male specimen (SAM-HYM-B007139) 
D Scrapter heterodoxus (Cockerell, 1921) propodeal sculpture, lectotype male (SAM-HYM-B000145) 
E Scrapter peringueyi (Cockerell, 1921), stat. rev. propodeal sculpture, holotype female (SAM-HYM-B000144) 
F Scrapter heterodoxus (Cockerell, 1921) propodeal sculpture, non-type female (SAM-HYM-B007786).
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data. Differentiation of the species is particularly clear in the male sex based on the species-
specific shape of the hind tibia (Fig. 5), which shows no intraspecific variation among 
the examined specimens or in illustrations in the literature (Brauns 1929; Eardley 1996). 
Other structures that are often diagnostic for species-recognition of Scrapter, such as the 
genital capsule and terminal sterna, seem identical between the two species and cannot be 
used to separate S. heterodoxus and S. peringueyi. However, both sexes can also be separated 
by the different surface sculpturing of the basal zone of the propodeum and the polished 
or shagreened interspaces on the mesoscutum. These morphological differences that dis-
tinguish both males and females of S. heterodoxus from S. peringueyi allowed us to associate 
the female sex for both species, since we only generated COI sequence data from male 
individuals. In line with these morphological differences is the significant genetic distance 
between the examined specimens, which is 6.1% for the 657 base-pair long COI barcode 
region. Species delimitation based on pairwise genetic distances of this partial gene re-
gion is common practice in modern insect systematics and has been routinely applied for 
many insect groups such as Lepidoptera (e.g., Hausmann et al. 2011; Nneji et al. 2020), 
Coleoptera (e.g., Oba et al. 2015; Huang et al. 2020), Hymenoptera (e.g., Sheffield et al. 
2009; Stahlhut et al. 2013), and specifically for certain African bees (Bossert et al. 2020). 
While the threshold for delimiting species boundaries is not universal, varies among stud-
ies, and is not ultimate proof, a distance of 2–3% is common practice to recognize a bar-
coding gap (Ratnasingham and Hebert 2013; Hebert et al. 2003; and references above). 
The calculated distance between S. heterodoxus and S. peringueyi exceeds such thresholds 
considerably, underlining the need to recognize them as distinct species.

Prior and subsequent to Eardley’s (1996) revision of Scrapter and the synonymization 
of S. peringueyi with S. heterodoxus, samples of ‘Scrapter heterodoxus’ have been included in 
a number of morphological-phylogenetic studies (Alexander and Michener 1995; Davies 
and Brothers 2006; Packer 2008; Mthethwa 2016; Plant and Paulus 2016; Porto and 
Almeida 2019), or assessments of pollinator communities (Tribe 2007; Goldblatt et al. 
2009). As the distinguishing characters between S. heterodoxus and S. peringueyi are not 
specifically mentioned in these works, it is not immediately clear which of the two spe-
cies were actually included in the respective studies. It is therefore possible that some of 
the examined specimens may in fact have corresponded to S. peringueyi. For example, the 
material examined in Mthethwa (2016) almost certainly consists of a mixed sample of both 
S. heterodoxus and S. peringueyi, since the specimens for morphological study were collect-
ed in Citrusdal and Hermanus. According to the distributional patterns discussed below, 
these collection localities make it very likely that both species were included. However, 
given the overall very similar, or seemingly identical shape of most examined morphologi-
cal structures and the close evolutionary relationship of the two species, we do not expect 
that this combined interpretation could significantly impact results and conclusions of any 
of these phylogenetic studies. More care would need to be taken in assessing pollination 
networks, given that there may be disparity in host plant fidelity between the two species. 
Interestingly, the two species were confused early on: in one of the very first treatments of 
S. heterodoxus after Cockerell’s description (Cockerell 1921), Brauns (1929) redescribed the 
species and illustrated the hindleg tibia based on a male specimen. The shape of the tibia, 
however, clearly corresponds to that of S. peringueyi (cf., Fig. 5A) and not of S. heterodoxus.
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Mapping the distributions of S. peringueyi and S. heterodoxus based on the 133 
examined specimens reveals slightly different distribution patterns for the two species 
(Fig. 6). Scrapter peringueyi is a southern Cape coastal species, without any records 
north of the Cape Town area. All localities are in close proximity to the shoreline, with-
out any records from inland regions. Scrapter heterodoxus in turn extends from Cape 
Town northwards up the south-western coast of South Africa, with most occurrences 
recorded from inland of the western coastline. The two species are sympatric in the 
Cape Town vicinity. Additionally, we recovered two isolated records for S. heterodoxus, 
one from the interior of the Eastern Cape (Katberg), and another one from Kakamas in 
the interior Northern Cape region. These records are particularly interesting as they sig-
nificantly expand the distributional range of S. heterodoxus, but they also warrant fur-
ther study: the surface sculpturing of these two specimens is slightly less rugulose than 
in the females from the Cape Town region, which is where the type locality is located. 
Additional study of specimens from the interior Northern and Eastern Cape regions 
is required to determine the degree of variation of this propodeal character and could 
possibly reveal additional, yet to be described species of the S. heterodoxus species group.
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Figure 6. Distribution map of Scrapter peringueyi (Cockerell, 1921) and Scrapter heterodoxus (Cockerell, 
1921) based on 133 examined specimens. If several specimens were collected at the same site, they are 
shown as a single occurrence.
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