
RESEARCH ARTICLE

ZOOLOGIA 37: e51168 | https://doi.org/10.3897/zoologia.37.e51168 | December 3, 2020

Key to the Macrophya sibirica group (Hymenoptera: Tenthredinidae) 
with description of a new species from China

Mengmeng Liu1 , Zejian Li2 , Meicai Wei3

1College of Ecology, Lishui University. Lishui, Zhejiang, 323000, China.
2Postdoctoral Work Station, Scientific Research and Management Center of East China Pharmaceutical Botanical 
Garden, Lishui Ecological Forestry Development Center. Lishui, Zhejiang, 323000, China.

3College of Life Science, Jiangxi Normal University. Nanchang, Jiangxi, 330022, China.
Corresponding authors: Zejian Li (lizejian2006@163.com), Meicai Wei (weimc@126.com)

http://zoobank.org/A1795540-4502-4032-BDF7-EA4D32B82712

ABSTRACT. The Macrophya sibirica group was proposed by Li et al. (2016). A new species in this group, Macrophya nigro-

trochanterata sp. nov. from Liaoning Province, China, is here described and illustrated. A key to all Chinese species and a 

distribution map of the M. sibirica group in China are provided.
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INTRODUCTION

Macrophya Dahlbom, 1835 is the third largest genus in 
Tenthredininae (Hymenoptera: Tenthredinidae). It contains 
313 species worldwide, of which 174 extant species have been 
recorded from China up to April 2020 (Li et al. 2019a, 2019b, 
Liu et al. 2019a, 2019b, 2019c, 2020a, 2020b).

The taxonomy and distribution of Macrophya in China 
has been studied by Liu and his co-workers since 1994 and an 
infrageneric classification of Macrophya into species groups was 
given by Li et al. (2016, 2018, 2019b). The Macrophya sibirica 
group, originally proposed by Li et al. (2016), is a large species 
group within Macrophya, with twenty-two extant species world-
wide, fifteen of which are recorded from China. They are all 
similar in general morphology by having the body length usually 
9–12 mm in female and 8–8.5 mm in male, posterior corner of 
metepimeron without appendage, anal cell of forewing usually 
with a short, erect cross-vein. Based on these characteristics, they 
constitute a clearly defined species group within Macrophya. In 
this study, a new species belonging to this group is described 
and illustrated from Liaoning, China. According to the available 
data, species in this group are mainly distributed in northern 
China. A key to all sixteen Chinese species is provided.

MATERIAL AND METHODS

Eleven specimens of the newly described species were 
obtain ed by sweeping in forest fringe zones in Liaoning Pro-

vince from China (Northeast China) in June 2016. In addi-
tion, 1,039 specimens of known species were examined and 
studied for this work. These specimens were examined with a 
Motic-SMZ-171 stereomicroscope. Images of the adults were 
taken with a Nikon D700 digital camera and a Leica Z16APO. 
The genitalia were examined with a Motic BA410E microscope 
and photographed with a Motic Moticam Pro 285A. Images 
were focus-stacked using Helicon Focus (HeliconSoft, Kharkiv, 
Ukraine) and further processed with Adobe Photoshop CS 11.0.

The terminology of genitalia follows Ross (1945) and 
that of general morphology follows Viitasaari (2002). For a 
few terms (e.g., middle fovea and lateral fovea), we follow 
Takeuchi (1952).

The holotype and all paratypes of the new species are 
deposited in the Scientific Research and Management Cen-
ter of East China Pharmaceutical Botanical Garden, Lishui, 
Zhejiang, China (formerly Lishui Academy of Forestry, LSAF). 
Most specimens of known species are deposited in the Insect 
Collection of Central South University of Forestry and Tech-
nology, Changsha, Hunan, China (CSCS), and other specimens 
are deposited in LSAF.

Abbreviations: (OOCL) the distance between a lateral 
ocellus and the occipital carina, or the hind margin of the 
head where this carina would be if it was developed (Benson 
1954). (OOL) the shortest distance between an eye and a lateral 
ocellus. (POL) the distance between the mesal margins of the 
two lateral ocelli.
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TAXONOMY

Macrophya Dahlbom, 1835
Type species: Macrophya montana (Scopoli, 1763)

Macrophya sibirica species group
Diagnosis. Species of the Macrophya sibirica group can be 

recognized using the diagnosis provided by Li et al. (2016), and 
in particular by the following combination of morphological 
characters: body mainly black, partly white, without metallic 
tinge; antenna entirely black; apical margin of labrum usually 
white; clypeus usually largely or entirely black; anterior margin 
of clypeus incised (usually not deeply), lateral lobe short; poste-
rior corner of metepimeron sub-quadrate, without appendage; 
abdominal tergum 1 usually with white maculae, but sometimes 
completely black in a few species; anal cell of forewing usually 
with a short, erect cross-vein, or in some species with a middle 
petiole, shorter than vein cu-a; ergot of penis valve distinct.

The M. sibirica group comprises a large portion of the 
Macrophya species and is morphologically similar to the M. 
malaisei group by having the anterior margin of clypeus roundly 
incised, lateral corners short and broad; anal cell of forewing 
usually with short and erect cross-vein; serrulae of lancet usually 
protruding. The M. sibirica group differs from the latter group and 
from others in having additionally: posterior corner of metepi-
meron sub-quadrate, without appendages; abdominal tergum 1 
usually with white maculae. The M. sibirica group is represented 
in China by fifteen previously described species and one new 
species described here. The collection site of the new species in 
northern China at Mt. Jiulongchuan in Liaoning Province, is 
shown in Fig. 1. They can be separated using the following key.

Key to adults of the Macrophya sibirica group from China

1. Forewing with distinct smoky maculae (Figs 2, 3) ............... 2
1’. Forewing hyaline, clearly without any smoky maculae (Figs 

4, 5) ................................................................................... 3
2. Smoky macula in forewing extending from stigma to vein M 

and apically to wing tip (Fig. 2); hind trochanter entirely 
white; hind tibia with distinct white ring at midlength, 
0.5× length of hind tibia; posterior 3/5 of abdominal ter-
gum 1 white, basal 2/5 of abdominal tergum 1 black; ante-
rior margin of clypeus shallowly emarginate, lateral lobes 
short and broad; middle serrulae of lancet with 9 to 11 
denticles, subbasal tooth small, setae on annuli long and 
dense. China (Henan) .....M. typhanoptera Wei & Nie, 1999

2’. Smoky macula in forewing approximately round, extending 
from stigma to distal margin of wing but not reaching 
wing tip (Fig. 3); hind trochanter and tibia entirely black; 
abdominal tergum 1 with narrow white band posteriorly; 
anterior margin of clypeus deeply circularly incised, later-
al lobes narrow and long; middle serrulae of lancet with 5 
to 6 denticles, subbasal tooth large, setae on annuli short 
and sparse. China (Beijing, Hebei, Henan, Shanxi, Tian-
jin) ....................................M. maculipennis Wei & Li, 2009

3. Hind tibia entirely black ....................................................... 4
3’. Hind tibia partly black, with brown or white maculae dorsal-

ly ....................................................................................... 6
4. Head and thorax densely and coarsely punctured, without 

distinct microsculpture; hind tibia and metabasitarsus 
distinctly broadened; vein C and pterostigma yellow-
ish-brown; middle serrulae of lancet with 17 to 21 den-
ticles, subbasal tooth minute. China (Henan, Hunan, 
Shanxi) ..................... M. crassitarsalina Wei & Chen, 2002

4’. Head and thorax distinctly and densely punctured, not ru-
gose; hind tibia and metabasitarsus slender, not broadened; 
vein C and pterostigma blackish-brown; middle serrulae of 
lancet with 7 to 10 denticles, subbasal tooth small .......... 5

5. Posterior margin of pronotum with distinct, narrow white 
band; hind trochanter mostly white, ventral surface with 
weak black macula; ovipositor sheath approximately 0.9× 
length of metabasitarsus; anal cell with middle petiole in 
forewing 1.35× length of vein 1r-m, 0.75× length of vein 
cu-a; serrulae of lancet straight, middle serrulae with 7 

Figure 1. Type locality of Macrophya nigrotrochanterata sp. nov. at 
Mt. Jiulongchuan in Haicheng, Liaoning Province, China.
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Figures 2–11. (2) Macrophya typhanoptera forewing of female, dorsal view; (3) M. maculipennis forewing of female, dorsal view; (4) M. 
sibirica, forewing of female, dorsal view; (5) M. carbonaria forewing of female, dorsal view; (6)M. convexina head of female, dorsal view; 
(7) M. tripidona head of female, dorsal view; (8) M. stigmaticalis antenna of female, lateral view; (9) M. maculoepimera antenna of female, 
lateral view; (10) M. convexina pronotum of female, dorsal view; (11) M. tripidona pronotum of female, dorsal view.
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to 10 denticles, setae on annuli long and dense. China 
(Yunnan) .........................M. nigrotibia Wei & Huang, 2013

5’. Pronotum entirely black; hind trochanter entirely black; 
ovipositor sheath approximately 1.2× length of metaba-
sitarsus; anal cell without petiole in forewing, with short 
and erect cross-vein; serrulae of lancet protruding, middle 
serrulae with 6 to 8 denticles, setae on annuli short and 
sparse. China (Liaoning) ......M. nigrotrochanterata sp. nov.

6. Hind tarsomeres entirely black ............................................. 7
6’. Hind tarsomeres with distinct white maculae................... 13
7. Mesoscutellum with distinct white maculae ........................ 8
7’. Mesoscutellum entirely black .............................................. 9
8. Pronotum, tergum 1 and hind femur entirely black; hind tib-

ia with white macula at midlength, slightly shorter than 
0.5× length of hind tibia. China (Hebei, Heilongjiang, Ji-
lin, Liaoning, Tianjin); Russia (Siberia); North Korea ........
 ......................................................M. sibirica Forsius, 1918

8’. Posterior margin of pronotum with distinct white bands; 
posterior of tergum 1 with 2 small transverse maculae; 
dorsal surface of hind femur with distinct white macula 
apically; hind tibia with white macula at midlength 0.5× 
length of hind tibia. China (Heilongjiang) .......................
 ...........................................M. harbina Li, Liu & Wei, 2016

9. Labrum and clypeus entirely black ..................................... 10
9’. Labrum and clypeus at least partly white, or labrum and 

clypeus entirely white .................................................... 11
10. Body length 8 to 9 mm; outer surface of hind coxa entirely 

black; anterior margin of clypeus not deeply incised, ap-
proximately incised to 1/4 length of clypeus. China (Li-
aoning, Gansu); Vladivostok ....M. potanini Jakovlev, 1891

10’. Body length 7.5 mm; outer surface of hind coxa with dis-
tinct white oval macula; anterior margin of clypeus deep-
ly incised to approximately 1/2 length of clypeus. China 
(Gansu) .......................................... M. soror Jakovlev, 1891

11. Posterior margin of abdominal tergum 1 medially with 
weak white maculae; all trochanters entirely black. China 
(Liaoning, Zhejiang); Japan...... M. carbonaria Smith, 1874

11’. Posterior margin of abdominal tergum 1 medially with a 
pair of small white maculae; fore and middle trochanters 
entirely black, hind trochanter white ............................ 12

12. Hind trochanter mostly black; pronotum entirely black; 
hind femur 2.5× longer than white macula on outer sur-
face of hind coxa. [Male: labrum and clypeus black except 
anterior margin of labrum white and base of clypeus with 
two small white maculae; outer surface of hind coxa with 
an oval white macula]. China (Anhui, Gansu, Henan, Hu-
bei, Shaanxi, Shanxi, Zhejiang) .....M. revertana Wei, 1998

12’. Hind trochanter mostly white; posterior margin of pro-
notum with distinct white band; hind femur at most 2× 
longer than white macula on the outer surface of hind 
coxa. [Male: labrum entirely and clypeus mostly white, 
base of clypeus black; pronotum entirely black; outer sur-
face of hind coxa entirely black]. China (Gansu, Henan, 
Ningxia, Qinghai, Shaanxi, Sichuan)..... M. shii Wei, 2004

13. Oval white macula on outer surface of hind coxa not ex-
tending along its entire length; mesopleuron densely 
punctured and rugose, spaces between the punctures nar-
row .................................................................................. 14

13’. Oval white macula on outer surface of hind coxa extend-
ing along entire length of coxa; mesopleuron minutely 
and sparsely punctured, spaces between the punctures 
distinct ............................................................................ 15

14. Labrum and clypeus partly black (Fig. 6); mesoscutellum 
slightly elevated, but without transverse carina; posterior 
margin of pronotum with narrow white band (Fig. 10); 
posterior margin of abdominal tergum 1 medially with 
two small transverse white maculae, remaining terga en-
tirely black; fore and middle trochanters mostly black; 
white macula on dorsal surface of hind tibia as long as 
0.5× tibia length. China (Hunan, Shaanxi, Zhejiang) .......
 ...............................................M. convexina Wei & Li, 2013

14’. Labrum and clypeus entirely white (Fig. 7); mesoscutel-
lum with distinct transverse carina; posterior margin of 
pronotum with distinct and wide white band (Fig. 11); 
apical 2/3 of abdominal tergum 1 with white maculae 
narrowing laterally, lateral corners of abdominal terga 2 
to 7 with distinct white maculae, posterior margins of all 
sterna white; fore and middle trochanters entirely white; 
broad ring at midlength of hind tibia as long as 0.5× tibia 
length. China (Gansu, Henan, Hubei) ...............................
 .......................................... M. tripidona Wei & Chen, 2002

15. Clypeus entirely, hind tibia and hind tarsi mostly yellow-
ish-white; base of antennal flagellum very slender and 
sub-apical flagellomeres distinctly widened (Fig. 8); pos-
tocellar area 2× broader than long, posterior margin very 
weakly carinate; outer surface of hind coxa black, without 
white macula; vein C and pterostigma yellowish-brown; 
serrulae feebly protruding, middle serrulae with 6 to 9 
denticles. China (Guizhou, Henan, Hubei, Shaanxi) ........
 .....................................M. stigmaticalis Wei & Chen, 2002

15’. Clypeus, hind tibia and hind tarsi mostly black; antennae 
stout, sub-apical flagellomeres only slightly widened (Fig. 
9); postocellar area 2.5× broader than long, posterior mar-
gin sharply carinate; outer surface of hind coxa entirely 
white; serrulae distinctly protruding, middle serrulae with 
5 to 6 denticles. China (Hebei, Shaanxi, Shanxi) ..............
 .......................................M. maculoepimera Wei & Li, 2013

Macrophya nigrotrochanterata sp. nov.
Figs 12–26

http://zoobank.org/E5662EC0-BD6B-48D3-A902-54F304FA92FB

Type locality: China: Liaoning.
Diagnosis. In the Macrophya sibirica group, this new species 

is morphologically similar to M. nigrotibia, from Yunnan Prov-
ince, in having the pronotum entirely black; hind trochanter 
entirely black; ovipositor sheath approximately 1.2× length 
of metabasitarsus; anal cell without petiole in forewing, with 
short and erect cross-vein; serrulae of lancet protruding, middle 
serrulae with 6 to 8 denticles, setae on annuli short and sparse. 
Macrophya nigrotibia differs in having the following combina-
tion of characters: posterior margin of pronotum with distinct, 
narrow white band; hind trochanter mostly white, ventral sur-
face with weak black macula; ovipositor sheath approximately 
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Figures 12–26. Macrophya nigrotrochanterata sp. nov., female, holotype: (12) female adult, dorsal view; (13) male adult, dorsal view; (14) 
head of female, dorsal view; (15) head of female, anterior view; (16) antenna of female, lateral view; (17) mesopleuron and metapleuron 
of female; (18) ovipositor sheath, lateral view; (19) lancet; (20) 8th–10th serrulae; (21) head of male, dorsal view; (22) head of male, anterior 
view; (23) antenna of male, lateral view; (24) mesopleuron and metapleuron of male; (25) gonoforceps; (26) penis valve. Scale bars: 12, 
13 = 2 mm, 19, 25 = 200 µm, 26 = 100 µm, 20 = 50 µm.
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0.9× length of metabasitarsus; anal cell with middle petiole in 
forewing 1.35× length of vein 1r-m, 0.75× length of vein cu-a; 
serrulae of lancet straight, middle serrulae with 7 to 10 denticles, 
setae on annuli long and dense.

Description. Body length 10.5 mm (female holotype). 
Body black; palp mostly brown; a small triangular macula on 
anterior 1/3 of labrum pale brown; apical half of mandible, small 
weak macula on lateral corner of clypeus, two small maculae on 
posteromedial part of mesoscutellum, oval macula on outer sur-
face of hind coxa, apical 1/3 on anterior surface of fore femur and 
stripe on anterior surface of fore tibia, white. Body hairs silver, 
setae on sheath blackish-brown. Wings hyaline, without smoky 
macula, pterostigma and veins largely blackish-brown (Fig. 12).

Vertex surface of head less shiny; frons sparsely and shal-
lowly punctured, interspaces smooth and distinct; inner surfaces 
of vertex with small smooth areas, without microsculpture; 
postocellar area with some large and shallow punctures (Fig. 
14); labrum and clypeus less shiny, with some large and shallow 
punctures, surface weakly coriaceous (Fig. 15). Mesonotum dull, 
punctures on mesonotum smaller and denser than punctures 
on head, interspaces with fine microsculpture; dorsum of me-
soscutellum shiny, with some shallow punctures; mesoscutellar 
appendage and metascutellum dull, somewhat rugose and with 
large punctures, microsculpture distinct. Mesepisternum less 
shiny, densely and coarsely punctured, interspaces narrow; 
anepimeron dull, densely rugose; anterior margin of katepimer-
on smooth and shiny, without punctures or microsculpture, 
otherwise with some large punctures; metepisternum dull, 
minutely and densely punctured; metepimeron with shallow, 
large punctures, microsculpture fine (Fig. 17). Abdominal ter-
gum 1 shiny, shallowly punctured laterally, medially almost 
without punctures; remaining terga dull, surfaces with some 
small, shallow punctures, microsculpture weak. Surface of sheath 
coriaceous, with indistinct punctures and fine microsculpture. 
Hind coxa and outer surface of hind femur shallowly punctured, 
microsculpture fine.

Labrum weakly elevated medially, approximately 1.5x 
broader than long, anterior margin shallowly incised; clypeus 
weakly elevated, width subequal to distance between lower 
corners of eyes, lateral sides distinctly convergent forwards, 
anterior margin incised to 1/3 length of clypeus, lateral lobes 
subtriangular, apical margin subangular (Fig. 15); malar space 
0.5× breadth of diameter of middle ocellus; frons elevated, slight-
ly higher than top of eyes in lateral view; middle fovea shallow 
but distinct; lateral foveae deep, furrow-like; interocellar furrow 
distinct, postocellar furrow distinct; POL: OOL: OOCL = 12: 21: 
16; postocellar area elevated, 2× broader than long, anterior half 
of lateral furrows obscure, posterior half of lateral furrows deep 
and broad, divergent backwards; head narrowed behind eyes in 
dorsal view, occipital carina complete (Fig. 14). Antenna slender, 
slightly shorter than head and thorax together (50: 54), clearly 
shorter than abdomen (50: 60); antennomere 2 approximately 
1.2× longer than broad; antennomere 3 approximately 1.4× 

longer than antennomere 4 (7: 5), approximately 0.75× length 
of antennomeres 4 and 5 together (7: 9.4), antennomeres 6-9 
weakly compressed, the ratio of antennomeres 6-9 as 11: 10: 9: 
11 (Fig. 16). Mesoscutellum roundly elevated, without carina, as 
high as top of mesonotum in lateral view; mesoscutellar append-
age and metascutellum with short median carina; posterodorsal 
platform area of mesepimeron as broad as diameter of lateral 
ocellus (Fig. 17); posterior corner of metepimeron subquadrate, 
without appendage; mesopleuron and metapleuron as shown 
in Fig. 17; distance between cenchri 3× breadth of a cenchrus. 
Hind inner tibial spur 0.6× length of metabasitarsus (12: 22); 
metabasitarsus slender, 1.1× longer than following 4 tarsomeres 
together (22: 20); claw with inner tooth shorter than outer 
tooth. Ovipositor sheath slightly longer than fore femur (22: 
20), valvula 3 slightly longer than valvifer 2, posterior margin 
rounded-subquadrate in lateral view (Fig. 18). Forewing with 
vein cu-a joining cell 1M at basal 1/3, vein 2r joining cell 2Rs 
at apical 2/5, cell 2Rs slightly longer than cell 1Rs; anal cell in 
forewing with short and straight cross-vein; petiole of anal cell 
in hind wing 1/3× length of vein cu-a (Fig. 12). Lancet with 21 
serrulae (Fig. 19), serrulae distinctly protruding and slightly 
oblique, middle serrulae each with 6 to 8 denticles, subbasal 
teeth small, setae on annuli short and sparse; the 8th to 10th 
serrulae as shown in Fig. 20.

Male. Body length 10-10.5 mm (Fig. 13). Body color and 
structure similar to female; following parts white: small macula 
at lateral corner of clypeus, anterior surfaces of fore femur, tibia 
and tarsus, small apical macula on anterior surface of middle 
femur, small apical macula on dorsal surface of middle tibia. 
Anterior half of lateral furrow distinct but shallow, posterior half 
deep and broad, head in dorsal view as shown in Fig. 21; head 
in anterior view as shown in Fig. 22; ratio of antennomeres 6-9 
as 18: 19: 19: 19, antennae in lateral view as shown in Fig. 23; 
mesopleuron and metapleuron as shown in Fig. 24; subgenital 
plate longer than broad, apical margin approximately round, 
gonoforceps as shown in Fig. 25; penis valve as shown in Fig. 26.

Type material. Female holotype, China, Liaoning Province, 
Haicheng City, Sanjiabu Town, Mt. Jiulongchuan, 40.628°N, 
123.099°E, alt. 620 m, 6-9-VI-2016, Zejian LI leg., ethylacetate 
(LSAF16159). Paratypes, 10 females, same data as the holotype.

Distribution. China (Liaoning).
Variation. Six male specimens with clypeus entirely black; 

one male specimen with hind tibia with a small white macula.
Host plants. Unknown.
Etymology. The specific name nigrotrochanterata is derived 

from two Latin words “nigro” and “trochanter”, in reference to 
the entirely black trochanters in both sexes.

DISCUSSION

The M. sibirica groupis the third largest of the defined spe-
cies groups of Macrophya. At present, fifteen species belonging to 
this group were recorded from China by Li et al. (2018), plus the 
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new species described in this work: M. carbonaria, M. convexina, 
M. crassitarsalina, M. harbina, M. maculipennis, M. maculoepimera, 
M. nigrotibia, M. nigrotrochanterata sp. nov., M. potanini, M. rever-
tana, M. shii, M. sibirica, M. soror, M. stigmaticalis, M. tripidona, 
and M. typhanoptera. In Europe, there are six recorded species 
from this group: M. albicincta (Schrank, 1776), M. alboannulata 
A. Costa, 1859, M. carinthiaca (Klug, 1817), M. convexiscutellaris 
Muche, 1969, M. parvula Konow, 1884, and M. ribis (Schrank, 
1781). In Japan, there are two recorded species from this group: 
M. carbonaria and M. timida Smith, 1874. Macrophya sibirica is 
distributed in Korea and Siberia, M. parvula in Syria, M. potanini 
in Vladivostok, and M. carbonaria in the Russian Sakhalin island. 
Among the species of the group, a host plant is known only 
for M. carbonaria Smith, 1874, which is associated to Sambucus 
williamsii Hance (Adoxaceae) (Li et al. 2018). Our key to species 
and distribution map of the M. sibirica group (Fig. 27) should fa-
cilitate the recognition and identification of the Chinese species.
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