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Abstract. This study examines two taxonomic groups of Sciomyzini flies from
East Africa. First, the new species Pherbellia markovi sp. nov. is described
and shown to be related to the Nigerian Pteromicra zariae, with supporting
evidence presented for transferring the latter species to the genus Pherbellia.
Second, new distribution records are provided for Graphomyzina kivuana,
representing the first reports of this species from Ethiopia and Kenya. The
study further investigates the content, unusual cosmopolitan distribution
patterns, and phylogenetic relationships of the genus Graphomyzina,
incorporating both ecological data and molecular phylogenetic analyses. As
part of this work, new COI sequences were obtained for two Graphomyzina species
and deposited in GenBank. Preliminary results of this study were presented
at the XII All-Russian Dipterological Symposium (Saint Petersburg,
21-24 October 2024).
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Notes on Sciomyzini (Diptera) of East Africa

Introduction

The family Sciomyzidae appears to have
originated in the Holarctic region, where it
exhibits its greatest diversity. Most species
prefer temperate or cold climates, with the
notable exception of Sepedon (and possibly
several related genera), which has successfully
colonized tropical regions worldwide. Other
sciomyzid genera likely entered the Afrotrop-
ical realm during colder geological periods,
persisting today primarily in mountainous
areas and southernmost Africa, where they
remain rarely collected.

The recent comprehensive treatment of West
African Sciomyzidae by Knutson et al. (Knut-
son et al. 2018) prompted us to examine East
African material in the Zoological Museum of
Moscow University (ZMUM). Our collections
from Tanzania, Kenya, and Ethiopia contained
three Sciomyzini species, including Ditaen-
iella milleri Vikhrev & Murphy, 2022, which
was treated in a separate publication (Vikhrev,
Murphy 2022). The current study focuses on
the remaining East African material repre-
senting Pherbellia Robineau-Desvoidy, 1830;
Graphomyzina Macquart, 1835; and Pteromi-
cra Lioy, 1864, while addressing relevant taxo-
nomic and biogeographic questions. Although
the ZMUM holds extensive East African Sepe-
don material (Tetanocerini), we defer treatment
of this genus to future research.

Material and methods

All illustrations presented in this work are
original unless otherwise stated. In this publi-
cation, figures are referenced with capital let-
ters (Fig. or Figs.) when referring to illustrations
contained herein, while lowercase (fig. or figs.) is
used when citing figures from external sources.

Standard morphological terminology fol-
lows conventional abbreviations: f1, tI, f2,
t2, f3, t3 = fore-, mid-, hind- femur or tibia,
respectively; ac — acrostichal setae; dc —
dorsocentral setae; prst — presutural; post —
postsutural; a, p, d, v = anterior, posterior,
dorsal, ventral seta(e).

The studied specimens are permanently
housed in the collections of the Zoological Mu-
seum of Moscow University (ZMUM), Russia.

The mitochondrial COI gene barcoding frag-
ment was sequenced at Lopukhin Federal Re-
search and Clinical Center of Physical-Chemical
Medicine, Russia, Moscow. Additional sequence
data were obtained from the Barcode of Life Data
(BOLD) System. Phylogenetic analyses were con-
ducted using Maximum Parsimony methods as
implemented in the MEGA X software package.

Results

I. Pherbellia markovi sp. nov.

Fig. 1

Type material: the holotype, @: TANZA-
NIA, Mbeya Mt. Range, 8.846° S, 33.534° E,

Figs. 1-2. I — Q holotype of Pherbellia markovi sp. nov.; 2 — & of Graphomyzina kivuana Verbeke, 1950

Puc. 1-2. I — Q roaorun Pherbellia markovi sp. nov.; 2 — & Graphomyzina kivuana Verbeke, 1950
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Figs. 3—4. Wing of Pherbellia zariae (as Pteromicra zariae): 3 — from the original description (Knutson
et al. 2018: 94, fig. 36); 4 — from Vala et al. (Vala et al. 2021: 1827, fig. 15)

Puc. 3-4. Kpsiao Pherbellia zariae (xak Pteromicra zariae): 3 — us nepBoonucanus (Knutson et al.
2018: 94, fig. 36); 4 — u3 Vala et al. (Vala et al. 2021: 1827, fig. 15)

2380 m, 12.12.2015, N. Vikhrev; paratype 9:
the same locality and collector, 25.12.2021,
both stored in ZMUM.

Description. Female. Body length 5.5-
5.8 mm, wing length 4.2—4.5 mm.

Head wider than long. Frons very slightly
narrowed anteriorly, shining brown with yel-
lowish fore margin and a pair of small black-
ish orbito-antennal spots. Frontal triangle
indistinct, of the same colour as the rest of
frons, visible only as a triangular area devoid
of frontal ground setulae. Two pairs of equally
strong orbital setae. Gena and face dirty-yel-
low, occiput dark. Gena one third of height of
eye. Antenna entirely black, postpedicel elon-
gate elliptical, 2/3 as wide as width of gena.
Arista brown, with medium dense brown
hairs, total width of aristal hairing one third
as wide as width of postpedicel. Palpus yellow
with black apex.

Thorax dark brown, only scarcely shining;
scutum with a pair of distinct grey submedian
vittae along dc rows; lower pleura also grey pru-
inose; prosternum yellow, bare. Thoracic chae-

totaxy: propleural seta strong, 1 postpronotal, 1
presutural, 2 notopleural, scutellum with 2 pairs
of setae; 2 post dc, prescutellar ac absent, anepi-
sternum bare, anepimeron with 6 setulae. Kat-
episternum with short black setulae.

Wing with costal margin entirely dark; the
rest of wing with reticulate pattern consisting
of 6-7 dark stripes, the preapical brown stripe
wider than others, the very apex of wing hy-
aline (Fig. 1). Anal vein reaching posterior
margin of wing. Halter with brown knob.

Legs. Coxae and trochanters yellow; femora
yellow with black apices; tibiae mostly black,
only in basal third dirty-yellow. Fore tarsus
black with contrasting white 5-th tarsomere;
mid and hind tarsi with tarsomeres 1 and 2
whitish; tarsomeres 3 to 5 blackish. Only one
preapical seta on I and t3; f2 with typical a
seta at middle; f3 with 2-3 ad in apical half.
Hind coxa bare on inner posterior margin.

Abdomen shiny brown, without distinct
median vitta.

Etymology. The new species is named in
honor of Alexander V. Markov in recognition

Figs. 5-6. Wings of Pherbellia nana: 5 — Ph. nana nana from Schorno et al. (Schorno et al. 2019: 113);
6 — Ph. nana reticulata (Son, Suh 2020: 580, fig. 3D)

Puc. 5-6. Kpviabst Pherbellia nana: 5 — Ph. nana nana us Schorno et al. (Schorno et al. 2019: 113);
6 — Ph. nana reticulata (Son, Suh 2020: 580, fig. 3D)
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clathrata

Figs. 7-8. Palaearctic Graphomyzina: 7 — limbata (photo: Gabor Keresztes); 8 — clathrata

Puc. 7-8. ITaaneapktuueckue Bupbl Graphomyzina: 7 — limbata (doro: Gabor Keresztes); 8 —

of his significant contributions to scientific
research and public education.

Biology. Unknown.

Specific diagnosis. Our examination
builds upon the work of Knutson et al. (Knut-
son et al. 2018), who reviewed West African
Sciomyzidae and described Pteromicra zari-
ae Knutson & Deeming, 2018 (Figs. 3—4; here
treated as Pherbellia — see Generic Diagnosis
below). This species is currently known only
from the type series: Nigeria, Zaria [11.1° N,
7.7° E], Dumbi Wood (holotype &' deposited
at National Museum of Wales, Cardiff; para-
types 29 at National Museum of Natural His-
tory, Washington, and Institute for Agricul-
tural Research, Samaru) (Knutson et al. 2018).

Knutson et al. (Knutson et al. 2018) addition-
ally noted an undescribed related species from
East Africa represented by a single male specimen
from Tanzania: Pare Mountains (approximately
3.8° S, 37.7° E; corrected from the erroneous
‘Pawe Mt in the original publication), collected
30 May 1963 by G. Hernrich (Canadian National
Collection of Insects, Arachnids and Nematodes,
Ottawa). While briefly characterized by Knutson
et al. (Knutson et al. 2018: 75), we confirm our
female specimens represent this same taxon.

The two related African Pherbellia species
differ as follows:

— Body length @ 5.5 mm. Two pairs of or-
bital setae. Antenna entirely black. Aristal
setulae brown. Palpi black at apex. Wing

Figs. 9-11. Postabdomen with enlarged posterior surstyli of Graphomyzina: 9 — clathrata; 10 —
kivuana; 11 — yavana (Knutson et al. 1990: 283, fig. 5)

Puc. 9-11. IToctabAoOMEH C YBEAMYEHHBIMM 3aAHUMU CYPCTUASIMU BUAOB Graphomyzina: 9 —
clathrata; 10 — kivuana; 11 — yavana (Knutson et al. 1990: 283, fig. 5)
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darker: costal margin entirely dark; the

rest of wing with reticulate pattern con-

sisting of 6-7 dark stripes (Fig. 1). Api-
ces of all femora black; £2 and 3 mostly
black, only in basal third dirty-yellow

......................... markovi sp. nov.
— Body length @ 3.0 mm. One pair of orbital

setae. Antenna yellow. Aristal setulae white.

Palpi entirely yellow. Wing pattern lighter:

costal margin indistinctly darkened, reticu-

late pattern consisting of 4—5 dark stripes

(Figs. 3—4). All femora and tibiae yellow

............ zariae (Knutson & Deeming)

Generic diagnosis. Knutson et al. (Knut-
son etal. 2018) classified both P zariae and
our new species Pherbellia markovi sp. nov.
within  Pteromicra, following Rozkosny’s
(Rozkosny 1987: 8-9) key to Palaearctic Scio-
myzidae genera which assigns Sciomyzini with
shining frons and predominantly black bodies
to Pteromicra. However, this classification pre-
sents difficulties as no known Pteromicra spe-
cies exhibits patterned wings. We find biogeo-
graphic evidence more compelling. Pteromi-
cra shows a strict cold-temperate distribution,
with no species occurring south of Central
Europe. Conversely, Pherbellia includes several
southern European species, with two docu-
mented from North Africa (P cinerella Fallén,
1820 and P. nana Fallén, 1820). We propose
that Pherbellia zariae comb. nov. and P. marko-
vi sp. nov. represent descendants of P nana that
colonized Sub-Saharan Africa during past hu-
mid periods when the Sahara supported savan-
na rather than desert ecosystems.

Supporting this hypothesis, P nana dis-
plays remarkably similar wing patterning —
predominantly reticulate with hyaline apical
regions (compare Figs. 1, 3—4 with Figs. 5-6).

Additional shared characters include dark
rings at posterior femoral apices and conspic-
uously white fifth tarsomere on fore tarsi.

II. Graphomyzina kivuana Verbeke, 1950

Pherbellia (Graphomyzina) kivuana Ver-
beke, 1950: Knutson (Knutson 1980); Vala
et al. (Vala et al. 2012)

Figs. 2, 10

Material examined: ETHIOPIA, Oromia
Reg.: Ziway Lake,7.910° N, 38.735°E, 1640 m,

Amurian Zoological Journal, 2025, vol. XVII, no. 2

11-13.03.2012, N. Vikhrev, 1J3; Awasa Lake,
7.079° N, 38.479° E, 1690 m, 15-16.03.2012,
N. Vikhrev, 1. KENYA, Nyandarua Co., Ol
Bolosat Lake, 0.12° S, 36.43° E, 2330 m, 20—
23.12. 2013, N. Vikhrev and D. Gavryushin,
26 49.

Distribution. Congo (Zaire), Rwanda.
New country records: Ethiopia and Kenya.

Remarks. Verbeke’s (Verbeke 1950: 12) de-
scription stating ‘tarses I noirs’ requires cor-
rection — the fifth tarsomere of the forelegs is
actually white.

Discussion

1. Diagnosis and content of Graphomyzi-
na. Sciomyza limbata Meigen, 1830 = Grapho-
myzina elegans Macquart, 1835 was afterwards
moved to the genus Pherbellia, with most au-
thors currently accepting Pherbellia (Grapho-
myzina) limbata (Meigen, 1830) as valid (Vala
et al. 2012). Verbeke (Verbeke 1950: 11) ad-
vocated reinstating Graphomyzina at generic
rank, including West European G. limbata and
three African species he described: G. kivuana
Verbeke, 1950; G. cingulata Verbeke, 1950 and
G. costata Verbeke, 1950. His generic diagnosis
emphasized three key characteristics: reticulate
wing pattern; scutum with distinct dark spot-
ting, as well as broad and low head morphol-
ogy. Knutson (Knutson 1980) subsequently pro-
posed treating Graphomyzina as a subgenus of
Pherbellia. However, given evidence suggesting
Pherbellia’s paraphyly (Téthova et al. 2013), we
support Verbeke’s generic classification.

Based on Verbeke’s (Verbeke 1950: 11) diag-
nostic criteria, we propose transferring Pher-
bellia clathrata Loew, 1874 to Graphomyzi-
na (Fig. 8). This species shares the characteris-
tic wing and scutal patterns, and notably pos-
sesses distinctive posterior surstyli resembling
walrus tusks — a feature remarkably similar to
those of G. kivuana and G. javana (Figs. 9-11).

With this revision, Graphomyzina now com-
prises ten species (Vala et al. 2012; present study):

G. limbata Meigen, 1830: Europe (Fig. 7)

G. clathrata Loew, 1874, comb. nov.: E Eu-
rope to Far East (Fig. 8)

G. kivuana Verbeke, 1950: Afrotropical
(Fig. 2)
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41.%1: FIDIP1039-12 Pherbellia cinerella Finland
64 IBIDP089-19 Pherbellia cinerella Portugal

2 DIFIA397-12 Pherbellia schoenherri Finland
{ JWDCG469-10 Pherbellia schoenherri Canada
=2 FIDIP1485-12 Sciomyza simplex Finland
FIDIP1975-12 Pteromicra glabricula Finland
a2 AEDNA285-12 Pteromicra angustipennis Canada
41%': FIDIP3986-13 Pteromicra angustipennis Finland
ASDMT780-11 Pherbellia nana Canada
100 —— Graphomyzina kivuana Kenya new

— Graphomyzina clathrata Russia Mordovia new
41 NENM452-23 Pherbellia dorsata UK

8 FIDIP2078-12 Pherbellia griseola Finland
{ BBDCP006-10 Pherbellia griseola Canada

Fig. 12. Phylogenetic relationships among Sciomyzini taxa reconstructed using Maximum Parsimony

analysis. The bootstrap consensus tree (1000 replicates) depicts inferred evolutionary relationships,

The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test

is shown next to the branches. Analysis includes 14 nucleotide sequences comprising 657 aligned

positions. BOLD accession numbers are provided for all sequences, with newly generated sequences
marked accordingly

Puc. 12. OuaoreHeTMyeckuil aHaAM3 HEKOTOPBIX TaKCOHOB Sciomyzini METOAOM MaKCHMAAbHOM
MapCUMOHUM. AASI IPEACTABAEHNS 9BOAIOLIMIOHHON MCTOPUM QaHAAN3YMIPYEMBIX TAKCOHOB VICIIOAb3YEeTCS
KOHCEHCYCHOE A€peBO, MOCTPOEHHO MeTopaoM Oyrtcrpama (1000 moBTOpenmit). PsaoM c BeTBsIMU
IOKa3aH MPOLIEHT A€PEBbeB, B KOTOPbIX COOTBETCTBYIOLIME TAKCOHBI CTPYIIVPOBAHbl BMECTE COTAACHO
OyTcTpamn-TecTy. B aTOM aHaAM3e MCIOAB30BAAOCH 14 HYKAEOTHAHBIX TIOCAEAOBATEABHOCTEN. Bcero B
KOHEYHOM Habope AaHHBIX ObIAO 657 HYKA€OTUAOB. AAsi mocaepoBaTeabHOCTEN COI MOAYYEHHBIX U3

6a3p1 BOLD, yka3saHbl UX MAEHTUPUKATOPDI

G. cingulata Verbeke, 1950: Afrotropical

G. costata Verbeke, 1950: Afrotropical

G. dives Bezzi, 1928: Fiji Islands

G. guttata Coquillett, 1901: from S USA to
Colombia

G. trabeculata lLoew, 1872 = Sciomyza
strigata Wulp, 1897: California to Central
America

G. javana Meijere, 1911: Yava and Australia

G. juxtajavana Knutson, Manguin & Orth,
1990: Australia

Preliminary molecular data on Grapho-
myzina. The phylogenetic relationships with-
in Sciomyzini remain incompletely resolved,
with the most comprehensive molecular study
to date being that of Tothova et al. (Téthova
et al. 2013). Their analysis of seven genes to-
talling 8,234 base pairs confirmed the mono-
phyly of Sciomyzini while revealing a complex
internal structure. The tribe was found to di-
vide into two primary clades: one containing

168

the Pherbellia dorsata species group along with
the P nana group and P. argyra, and another
comprising all other Sciomyzini genera plus
the majority of remaining Pherbellia species
(Tothova et al. 2013, fig. 2). This arrangement
provides strong evidence for the paraphyletic
nature of Pherbellia as currently defined.

We have tried to check the validity of the
here considered genus Graphomyzina and its
position among other Sciomyzini. No COI
sequence of Graphomyzina was available.
Two COI sequences obtained in the course
of this study are marked in Fig. 12 as ‘new.
The obtained sequences were deposited in the
GenBank NCBI database under the numbers:
PQ354237 Graphomyzina kivuana Verbeke,
1950 (Kenya) (previously treated as Pherbellia
kivuana); PQ354238 Graphomyzina clathra-
ta Loew, 1874 (Russia, Mordovia) (previously
treated as Pherbellia clathrata). We obtained
the following results:

https://www.doi.org/10.33910/2686-9519-2025-17-2-163-170
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1. G. kivuana and G. clathrata are close-
ly related, they differ by two positions only
among 657 bp in sequences examined (one of
them is nonsynonymous substitution phenyl-
alanine (F) in G. kivuana versus leucine (L) in
G. clathrata).

2. Our phylogenetic reconstructions using
COI sequences from BOLD Systems (Taxon
ID: 1067943) (Taxonomy browser... 2024) con-
sistently supported the fundamental division of
Sciomyzini into Clades I and II originally pro-
posed by Tothova et al. (T6thova et al. 2013).

3. Across all analyses, including the rep-
resentative tree in Figure 12, both G. kivua-
na and G. clathrata were consistently placed
within Clade I, forming a sister group rela-
tionship with the Pherbellia dorsata species
complex. This topological arrangement re-
ceived moderate bootstrap support, with val-
ues consistently ranging between 65-75% in
our various analyses. We found no morpho-
logical explanation of this relationship. This
result needs further verification.

Notes on unprecedented cosmopoli-
tan distribution of Graphomyzina. The
genus Pherbellia exhibits a classic Holarc-
tic distribution, with no truly cosmopoli-
tan species and only limited representation
at biogeographic transition zones. In strik-
ing contrast, Graphomyzina (traditionally
treated as a Pherbellia subgenus) displays an
exceptionally broad, nearly worldwide dis-
tribution that demands explanation. Beyond
the two Palaearctic species described in the
19* century, various Graphomyzina popula-
tions have been documented from multiple
isolated regions across the globe. The African
presence of Graphomyzina is a likely result of
natural colonization during past humid peri-
ods, particularly the most recent pluvial epi-
sode ending 5000—6000 years BP when Saha-
ra vegetation resembled xerothermic steppe.

This hypothesis finds support in remarkable
morphological parallels between African and
Palaearctic Graphomyzina species:

— Costal margin of wing hyaline with 3—5 brown
spots; posterior surstylus very long, curved,
walrus tusk-like ................. o
....... clathrata Loew & kivuana Verbeke

— Costal margin of wing entirely or mostly
(with 2—3 small white spots) dark; posterior
surstylus short .......... ...l
........ limbata Meigen & costata Verbeke
However, the genus’ occurrence in Central

America, Australia, and especially Fiji almost
certainly reflects anthropogenic introduction
from Palaearctic or Afrotropical realms. The
biological traits of Graphomyzina may predis-
pose it to human-mediated dispersal — Neru-
dova-Horsdkova et al. (Nerudova-Horsdkova
et al. 2016) demonstrated that G. limba-
ta specializes as a parasitoid of the xero-
therm-adapted land snail Granaria frumen-
tum. Both organisms tolerate desiccation, and
we propose that snails or pupa-containing
snail shells could have been transported glob-
ally via livestock fodder or grain shipments
during recent centuries (100—300 BP). This
introduction scenario implies that many de-
scribed Graphomyzina species should be syn-
onymized. The taxonomic question of who
should be synonymized with whom, however,
requires comprehensive global sampling and
analysis currently unavailable.
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