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Abstract 

Two new species of the genus Drepanoctonus Pfankuch, 1911 collected in natural habitats with Wild Tea 

(Camellia sinensis vat. assamica) are described and illustrated: D. rimdahli Liu & Reshchikov, sp. nov. from 

Chiang Mai Province, Thailand and D. chamagudao Liu & Zheng, sp. nov. from Yunnan Province, China. 

Drepanoctonus bicolor Kusigemati, 1971 is recorded from China for the first time. An identification key to 

the species of the genus is provided. 
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Introduction 

Drepanoctonus Pfankuch, 1911 is a small genus in the subfamily Metopiinae (Hyme- 
noptera, Ichneumonidae), comprising six known species. Three species are known from 
the Palaearctic region (D. bicolor Kusigemati, 1971, D. tibialis Pfankuch, 1911 and D. 

tricoloratus (Sedivy, 1971)), one from the Oriental region (D. auritus Chiu, 1962), one 

from the Afrotropical region (D. bicinctus (Benoit, 1961)), and one from the Australian 

region (D. bifasciatus (Brullé, 1846)) (Yu et al 2016; GBIF 2019) (Fig. 1A). The genus 

name derives from one of the earliest known host, Watsonalla binaria (Hufnagel, 1767) 

(Lepidoptera, Drepanidae), formerly named Drepana binaria, and literally means “the 
killer of Drepana” (Pfankuch 1911). To date, Watsonalla binaria (Hufnagel, 1767) is 

the only reliable host records for the European species D. tibialis (Pfankuch 1911, pers. 

comm. Bauer) (Fig. 1C). The other host records of the genus are only literally reported 

by some authors (Aubert 1965; Capek et al. 1982), but without any reliable evidence. 

In the present study, two species are described as new to science: Drepanoctonus 

chamagudao Liu & Zheng, sp. nov. from Southwest China, and Drepanoctonus rim- 

dahli Liu & Reshchikov, sp. nov. from Northern Thailand (Fig. 1B). They represent the 

first record of Drepanoctonus in continental China and Thailand respectively. In addi- 
tion, Drepanoctonus bicolor Kusigemati, 1971 is recorded from China for the first time. 

Materials and methods 

The specimens examined are deposited in the following institutions (curators in pa- 
renthesis): 

NHRS Swedish Museum of Natural History, Stockholm (Hege Vardal); 

QSBG Queen Sirikit Botanic Garden, Chiang Mai (Wichai Srisuka); 

SCAU Hymenopteran Collection of South China Agricultural University JJing-Xi- 
an Liu); 

TARI = Taiwan Agricultural Research Institute (Chi-Feng Lee). 

The specimens of Drepanoctonus rimdahli Liu & Reshchikov, sp. nov. were col- 
lected in Northern Thailand by Malaise trap during the “Tea Fauna” project (http:// 

teafauna.com) in the understory of an old secondary forest with Camellia sinensis vat. 
assamica (Masters) Kitamura (Fig. 1B). The Tea Fauna Project is focused on biodiver- 

sity associated with tea plants across their native range in the Eastern Himalaya Region, 
including Northern Thailand and Yunnan Province of China (Reshchikov et al. 2019). 

A single specimen of D. chamagudao Liu & Zheng, sp. nov. was collected using a sweep 

net in a shrub plant community (mainly Ageratina adenophora (Spreng.) R.M. King 

and H. Rob.) in Ailao Mountain (Ancient Tea Horse Road, Yunnan Province, China). 

Specimens were examined using the Zeiss Stemi 508 stereomicroscope. Im- 

ages were acquired digitally using the KEYENCE VHX-5000 Digital Microscope 
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e D. auritus;@D. bicinctus; @D bicolor; © D. bifasciatus; ®D. chamagudao; @D. rimdahli; 

e D tibialis; eD. tricoloratus. 

Figure |. A distribution of the genus Drepanoctonus Pfankuch, 1911 B type habitat of D. rimdahli Liu 

& Reshchikov, sp. nov. C D. tibialis Pfankuch, 1911 with its host, Watsonalla binaria (Hufnagel, 1767), 

Germany, Saxony, Radeburg-Berbisdorf, 18 Oct. 2016, ex. 25 May 2017, Franziska Bauer leg. (pers. 

comm. Bauer) 

Imaging System, Leica S8APO Digital Microscope System and processed with 
Adobe Photoshop. 

Morphological terminology and nomenclature of wing venation follows Broad et 
al. (2018). Abbreviations and morphological terms used in the text: T1—T7, refers to 

the metasomal tergites 1-7. POL = the shortest distance between the posterior lateral 
ocelli; OD = the longest diameter of a posterior lateral ocellus; OOL = the shortest 

distance between a posterior lateral ocellus and a compound eye. 
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Molecular analysis 

Genomic DNA of the new species was extracted from two females and one male using 
DNeasy Blood and Tissue Kit (Qiagen, Hilden, Germany), following a non-destruc- 

tive DNA extraction protocol as described in Taekul et al. (2014). The LCO 1490 and 

HCO2198 primers (Folmer et al. 1994) were used to amplify the barcode region of 

the mitochondrial cytochrome oxidase subunit I (CO). PCRs were carried out using 

Tks Gflex DNA Polymerase (Takara) and amplified in a T100 Thermal Cycler (Bio- 

rad). Amplicons were sequenced on an Applied Biosystems (ABI) 3730XL by Sangon 
Biotech (Shanghai, China). Preliminary alignment was carried out by Geneious 11.0.3 

and analyzed using MEGA X software. Following extraction voucher specimens were 
washed in 100% alcohol and deposited in NHRS, QSBG and SCAU. All the ampli- 

fied sequences were deposited in GenBank. 

Results 

Following the non-destructive extraction of DNA, the three specimens were identified 

as two new species: Drepanoctonus chamagudao sp. nov. (MW528531) and Drepanoc- 
tonus rimdahli sp. nov. (MW528532; MW528533; MW528534), as described be- 

low. These two distinct species are also supported by the CO/ sequences, pairwise per- 
centage identify of the sequences was 84.4%-—84.6% (interspecies distance between 
D. chamagudao sp. nov. and D. rimdahli sp. nov), and 99.9%-100% (intraspecies 
distance of D. rimdahli sp. nov.). 

Taxonomy 

Order Hymenoptera 
Family Ichneumonidae 
Subfamily Metopiinae 

Genus Drepanoctonus Pfankuch, 1911 

Drepanoctonus Pfankuch, 1911: 688. Type species: Drepanoctonus tibialis Pfankuch. 

Designated by Horstmann, 1986. Monobasic. 

Zonopius Benoit, 1961, 63: 305. Type species: Zonopius bicinctus Benoit. Original des- 

ignation. Synonymized by Townes 1971. 

Generic diagnosis. Fore wing length 6.0—9.0 mm. Body with punctures rather sharp 
and dense. Combined face and clypeus weakly convex; upper margin of face produced 

medially as an acute triangle between bases of antennae (except D. rimdahli sp. nov.). Pro- 
notum posteriorly with a swelling just below its upper margin. Epicnemial carina with 

upper end far from the front edge of mesopleuron. Mesopleuron moderately convex. 
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Propodeum rather short, latero-median longitudinal carinae complete, anterior trans- 
verse carina absent, area superomedia confluent with area basalis; posterior transverse ca- 
rina complete or interrupted in the middle. Propodeal spiracle elongate. Spurs of middle 
tibia elongate, approximately equal in length. Fore wing with 1cu-a opposite or distad to 
M&RS, and 2rs-m nearly opposite to 2m-cu. T1 with an oblique baso-dorsal edge, with 
latero-median longitudinal carinae strong and sharp to apex. T2 usually with a pair of 
latero-median longitudinal carinae, either shortly present on base or reaching to posterior 
margin of tergite. T3 and 14 with or without a single weak, incomplete median longitu- 
dinal carina. Laterotergite of T2 vestigial, that of T3 narrowly wedge shaped, and that of 

T4 to T6 moderately wide and separated from their tergites by a crease (Townes 1971). 

Distribution. Palaearctic, Oriental, Australian and Afrotropical regions (Fig. 1C). 

Biology. Parasitoids of Drepanidae (Lepidoptera) (Pfankuch 1911; Yu et al. 2016). 

Key to species of Drepanoctonus (modified from Tolkanitz, |987) 

i Latero-median longitudinal carinae of T2 either absent, only present on an- 

terior 0.3 of the tergite, or present as foveolate lines (Fig. A)... cece 2 

- Latero-median longitudinal carinae of T2 strong and reaching the posterior 
mareinvolthetereite (hic, B ) weak Mik, Resae es Aste RU ae va ees aI 4 

2 T2 medially with a pair of foveolate lines at base; T3 to T5 medially with a 

depressed triangular area at base; fore wing with 1cu-a oblique and almost op- 
posite to M&RS; hind tibia entirely reddish brown without white or yellow 
band; upper margin of pronotum yellow; T4 with a yellow band posteriorly 
hier Flea iene ieee ee ee eric hee D. bicinctus (Benoit, 1961) 

= T2 medially either without foveolate lines or carinae, or anteriorly with a 

pair of short latero-median longitudinal carinae; T3 to T5 without depressed 
triangular area at base; fore wing with 1cu-a distinctly distad of M&RS; hind 

tibia reddish brown with a sub-basal white or yellow band; upper margin 
of pronotum reddish brown or entirely black; T4 without a yellow band 

Cea y.co se. reve. Met oaeeel eam ee eae eee a ae See ean, eect Nee ees 3 
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3 Upper margin of face not produced backward as inter-antennal projection; 
area superomedia of propodeum polished and glabrous; T2 with a pair of 
short latero-median longitudinal carinae on anterior 0.3 of tergite (Fig. A); 

pSyevenbyiced Gish row tie re wieck tae: atone Serer saree D. rimdahli sp. nov. 
— Upper margin of face produced backward forming an inter-antennal projec- 

tion; area superomedia of propodeum with several transverse wrinkles; T2 
without a pair of short latero-median longitudinal carinae (Fig. B); [3 poste- 

riorly with a wide yellow band... D. bifasciatus (Brullé, 1846) 
sas = —- ila — a is Fr a mati 

" ~ ae 500m a I a Mats 
aon ie ee ] —} ‘ieee nee ea bi > X 

median longitudinal carinae...... 

4 T3 without latero-median longitudinal carinae (Fig. A)... eee eeeseeeeees 5 

= TSowith larero-mediai longitudinal-carinae Pic iB) c0cctarake ema 6 

5) T2 to T6 transverse, roughly wrinkled and punctate; metasoma black, T1 to 

T6 with their apical margins reddish—brown; femora black with apex yellow; 
allPcibidctycllow.. abit og ital ae dee ee D. tibialis Pfankuch, 1911 

- T2 to T6 not transverse, punctate; metasoma with T1 and T2 black, T3 to 
T6 reddish; femora entirely black, fore tibia reddish-brown, mid and hind 
EDI AC ares MAA orth cd bdo Ulu cet hore had D. bicolor Kusigemati, 1971 
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6 Posterior transverse carina of propodeum complete (Fig. A); fore wing with 
lcu-a opposite to M&RS; T3 with a pair of latero-median longitudinal cari- 

nae on anterior half (Fig. A), [4 without carina; T1—-T3 usually red, T5 pos- 

teriorly with round white spot ............:eeeeeee D. tricolorata (Sedivy, 1971) 

— Posterior transverse carina of propodeum incomplete, dorso-medially absent 
(Fig. B); fore-wing with lcu-a distinctly distad of M&RS; both T3 and T4 

withia single median*longitudinal carina Pig. B): 2.csvadlst..e..0sdos Mes ade idee ances 7 

7 Metasoma mainly blackish—brown, T1 with a pair of triangular yellow spots 
on latero-posterior corners; T2 with a yellow band on posterior 0.2—0.4 
which is interrupted by latero-median longitudinal carinae (Fig. A)............. 

Set EEL code ck eM ida eA PE aD hs D. auritus Chiu, 1962 

= Metasoma mainly reddish, T1 black with a pair of yellow spots on latero- 

posterior corners, T2 with anterior half black and posterior half reddish 

CET e5B)) vars attra oe oop aS PR acne gues ec ned Ueto erage D. chamagudao sp. nov. 

Drepanoctonus bicolor Kusigemati, 1971 
Fig. 2 

Drepanoctonus bicolor Kusigemati, 1971, 250. 

Materials examined. Cutna: | male, Shanxi province, Mt. Lishan, Xiahe Protection 
Area, 35°20.40'N, 112°32.41'E, 780 m, 22—25 Aug. 2012, Ren Ya-Jun leg. (SCAU). 

New to China. 
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Figure 2. Drepanoctonus bicolor Kusigemati, 1971, female A habitus, lateral view. 

Comments. The specimen from China is slightly different from the holotype in 
having the third metasomal tergite blackish—brown and medially longitudinally con- 

vex, and the fourth tergite light reddish-brown (Fig. 2A). 

Distribution. China (Shanxi Province), Russia, Japan. 

Drepanoctonus chamagudao Liu & Zheng, sp. nov. 
http://zoobank.org/49362125-03C8-440B-82F5-9C145BE214C9 
Figs 3, 4 

Materials examined. Holotype, female. CH1na: Yunnan Province, Yuxi City, Xinping 
County, Mt. Ailao, Cha Ma Gu Dao, 98°53'43.38"N, 28°18'56.4984"E, 2538 m, 8. 
Aug. 2018, Zheng Xin-Fang leg., DNA voucher, SCAU 3013943, GenBank number: 

MW528531, (SCAU). 
Descriptions. Female. Fore wing length 7.5 mm, body length 8.0 mm (Fig. 3). 
Head. Combined face and clypeus densely and strongly punctate, densely setose, 

0.7x as wide as high (Fig. 4A). Clypeus with transverse wrinkles. Mandible bidentate, 

with lower tooth as long as the upper one. Inner eye orbit weakly curved above anten- 

nal sockets. Vertex strongly vertical behind posterior ocelli, with minute punctures, 

densely setose. POL:0D:OOL=2:1.2:1. Temple strongly narrowed behind eyes in dor- 
sal view (Fig. 4F), densely setose. Occipital carina complete and sharp. Antenna with 

41 flagellomeres, first flagellomere 2.6x as long as its posterior width, 1.4x as long as 

the second, antenna weakly flattened from 9" flagellomere to apex. 
Mesosoma. Pronotum strongly punctate and setose on upper half, more or less 

shiny and glabrous on lower half, with a row of short and transverse wrinkles along 
posterior margin. Epomia strong, reaching upper 0.8 of pronotum. Mesoscutum 
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Figure 3. Drepanoctonus chamagudao Liu & Zheng, sp. nov., female, holotype A habitus, dorsal view 

B habitus, lateral view. 
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strongly punctate and setose (Fig. 4C). Notaulus absent. Scutellum flattened, sparsely 
punctate, with lateral carinae present at base (Fig. 4C). Mesopleuron (Fig. 4D) strong- 

ly roundly convex, densely punctate, sternaulus weakly impressed; epicnemial carina 
with dorsal end distant from the front edge of mesopleuron, speculum very small and 
polished. Mesopleural suture weakly foveolate. Metapleuron sparsely punctate, lower 
part of metapleuron with several transverse wrinkles, juxtacoxal carina present, sub- 
metapleural carina complete. Propodeum short, dorsal lateral areas strongly punctate 
and setose, area superomedia polished and nearly impunctate, latero-median longitu- 

dinal carinae complete and parallel, dorsomedial section of posterior transverse carina 
absent (Fig. 4B); lateral longitudinal carina strong and complete; pleural area rugose- 
punctate, with dense and long setae, pleural carina strong and complete. Spiracle elon- 
gate, 2.0x as long as its median width, connected to pleural carina by a short carina. 

Wings. Fore wing with lcu-a distad of M&RS, separated from M&RS by 0.67x 
its own length, 2m-cu almost opposite to 2rs-m, 3rs-m absent. Hind wing with Cu & 
cu-a interrupted above the middle, distal abscissa of Cu weakly pigmented. 

Legs. Fore and mid claws with 1—2 pectinate teeth at base. Mid tibial spurs nearly 
equal in length. Hind femur 4.8x as long as its maximum width, hind tibia 5.8x as 

long as its maximum width, hind tibial spurs equal in length, 0.57x as long as 1* seg- 

ment of tarsus (Fig. 4G). Ratio of segments of hind tarsus as follows: 36: 18:12:7:12. 

Metasoma. 11 1.0x as long as its apical width, punctate, latero-median longitu- 
dinal carinae strong, anterior base of T1 strongly oblique in lateral view, dorsolateral 
carina sharp and complete, spiracle located on anterior 0.3 of the tergite (Fig. 4E). 
T2 weakly transverse, 0.9x as long as its apical width, strongly punctate with a 

pair of latero-median longitudinal carinae reaching to posterior margin of tergite 
(Fig. 4E). T3 strongly punctate, 0.78x as long as apical width, with median longitu- 
dinal carina reaching to apical 0.8 of tergite (Fig. 4E). T4 transverse, strongly punc- 
tate, centrally with a median longitudinal carina, both ends of the carina distant 
from the margins of tergite. T5 strongly punctate, punctures of central area close to 

each other. T6 shallowly punctate. T7 very short. Ovipositor short, 0.88x as long as 
1“ segment of hind tarsus. 

Colour. Head and mesosoma black, covered with whitish setae (Fig. 4A, F). An- 

tenna black, 9" segment to the apex ventrally blackish—brown (Fig. 3A, B). Palpi black- 

ish—brown. All coxae and trochanters black (Fig. 3B), fore leg dark brown with anterior 

sides of femur and tibia light brown; mid leg blackish—brown, anterior side of femur 

and ventral side of tarsus brown; hind leg black, anterior side of femur reddish-brown 

(excluding basal 0.3 which is black), tibial spurs whitish, ventral side of tarsus slightly 

tinged with reddish brown. First tergite black, with two yellowish white spots on pos- 
terior lateral corners, second tergite with anterior 0.4 black and posterior 0.6 reddish 
brown, the remaining tergites reddish brown (Fig. 3A). Wings hyaline, veins and pter- 

ostigma black (Fig. 3A). 

Male. Unknown. 
Distribution. China (Yunnan province). 

Comments. This species is similar to D. bicolor (Fig. 2), but it differs from the 
latter in the presence of median longitudinal carina on T3 and T4 (Fig. 4E), the col- 
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Figure 4. Drepanoctonus chamagudao Liu & Zheng, sp. nov., female, holotype A face B propodeum, 

dorsally C mesonotum D mesopleuron E T1—T3, dorsally F head, dorsally G hind leg, laterally. 

ouration of the second tergite which is black on anterior half and reddish brown on 

posterior half, the colouration of the first tergite which has yellow spots on its posterior 
lateral corners (Fig. 3B). 

It also very resembles Drepanoctonus auritus Chiu, 1962 (Fig. 5A, B), but can be sep- 
arated from the latter by the colour pattern of its metasoma (Fig. 4E), T1 black with a 

pair of yellowish white spots on its posterior lateral corners, and the posterior half of T2 
and following tergites reddish, hind femora with anterior sides reddish-brown (Fig. 4E). 

Etymology. The species is named after the type locality, Chamagudao, which 

means the Ancient Tea Horse Road of Yunnan province. 
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Figure 5. Drepanoctonus auritus Chiu, 1962, female, holotype A habitus, dorsal view B habitus, lateral view. 

Drepanoctonus rimdahli Liu & Reshchikov, sp. nov. 
http://zoobank.org/442B0121-963C-49F 1-8FAC-CEA1 D81C3E60 
Figs 6, 7 

Materials examined. Holotype, female, THaiLanp: Chiang Mai, Mae Taeng, Pa 
Pae, 19°14'30.6"N, 98°30'14.1"E, old forest with C. sinensis assamica, Malaise trap 

(Dara#1),04.V-25.V.2017, Monsoon Tea leg. (NHRS), DNA voucher, SCAU3013719, 

GenBank number: MW528534; Paratypes, 1 female, the same locality as holotype, 
Malaise trap (Dara#1), 12 Apr. — 03 May 2017, Monsoon Tea leg., DNA voucher, 
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SCAU 3013713, GenBank number: MW528533, (QSBG); 1 male, the same locality 

as holotype, Malaise trap (Dara#1), 12 Apr. — 03 May 2017, Monsoon Tea leg., DNA 

voucher, SCAU 3013712, GenBank number: MW528532(QSBG). 

Description. Holotype. Female, fore wing length 7.5 mm, body length 9.0 mm 
(Fig. GA, B). 

Head. Combined face and clypeus weakly convex, 0.80—0.90x as wide as high, 

densely and evenly punctate, lateral corner of clypeus weakly wrinkled (Fig. 7A); 
upper margin of face not produced medially as an acute triangle between bases of 
antennae. Lateral and posterior margins of antennal sockets developed into a low 
flange with weak earlike dorsolateral projections. Inner orbits of eye weakly concave 

above antennal sockets. Vertex strongly vertical behind posterior ocelli, with min- 
ute punctures, densely setose. POL:0D:OOL=2:1.2:1. Temple strongly narrowed 
behind eyes in dorsal view (Fig. 7C), densely setose. Occipital carina complete and 
sharp. Antenna with 37 flagellomeres, first flagellomere 2.9x as long as its posterior 

width, 1.5x as long as the second flagellomere, ventral side of 9" flagellomere to apex 

flattened, with sensilla plates. 

Mesosoma. Pronotum with upper lateral corner finely punctate and densely setose, 
lower part polished with a row of transverse depressions. Epomia strong, reaching to 

upper 0.8 of pronotum. Mesoscutum with minute punctures, distance between punc- 
tures 0.5—1.0x the diameter of a puncture (Fig. 7D). Notaulus absent. Scutellum scat- 

tered with sparse punctures, lateral carina sharp, reaching to 0.6 of scutellum (Fig. 7B). 

Mesopleuron (Fig. 7E) strongly convex, with moderately dense minute punctures, sep- 

arated from each other by 1.0—2.0x the diameter of a puncture; epicnemial carina with 
dorsal end far from the front edge of mesopleuron; speculum very small; mesopleural 
furrow weakly foveolate. Metapleuron (Fig. 7E) moderately convex, upper 2/3 with 

sparse minute punctures, anterior lower 1/3 with scattered, weak wrinkles, juxtacoxal 
carina incomplete, with only basal 0.6 present; submetapleural carina complete. Pro- 

podeum short, latero-median longitudinal carinae complete and gradually convergent 
from base to middle; area superomedia polished and glabrous, closed posteriorly; pos- 
terior transverse carina complete (Fig. 7B); dorsal lateral areas of propodeum densely 
setose, with minute punctures; pleural carina strong and complete; pleural area weakly 
rugose-punctate, densely setose. Spiracle elongate, 2.0x as long as its median width, 

connected with pleural carina by a short carina. 
Wings. Fore wing with lcu-a distad of M&Rs by 0.5x the length of lcu-a, 2rs-m 

slightly reclivous, very slightly anterior of 2m-cu. Hind wing with Cu & cu-a inter- 

rupted on lower 0.4, distal abscissa of Cu distinct. 

Legs. Mid tibial spurs equal in length and 0.63x the length of 1* segment of hind 
tarsus. Hind femur 4.0x as long as its maximum width (Fig. 7G); hind tibia 0.53x 

as long as its maximum width, with several bristles on posterior half, longest tibial 

spur 0.88x the length of 1“ segment of hind tarsus. Ratio of segments of hind tarsus: 

38:20:14:8:14. 
Metasoma. 11 1.25x as long as its posterior width, latero-median longitudinal 

carinae weak but forming a longitudinal convex area, lateral area of T1 subpolished, 

with sparse minute punctures, dorsolateral carina complete and sharp (Fig. 7F). T2 
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1 mm ; 
w 

Figure 6. Drepanoctonus rimdahli Liu & Reshchikoy, sp. nov., female, holotype A habitus, dorsal view 

B habitus, lateral view C male paratype, lateral view. 
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Figure 7. Drepanoctonus rimdahli Liu & Reshchikov, sp. nov., female, holotype A face B propodeum, 

dorsally C head, dorsally D mesoscutum E mesopleuron F T1—T4, dorsally G hind leg, laterally. 

moderately densely punctate, 0.83x as long as its apical width, without distinct carinae, 

but anteriorly and centrally with a pair of short stubs (Fig. 7F). T3 strongly punctate 
without any carinae (Fig. 7F). [4 with dense minute punctures, anterior 0.3 centrally 

with some short longitudinal wrinkles. T5 finely punctate. T6 polished, with sparse 

and minute punctures. Ovipositor 1.2x as long as 1“ segment of hind tarsus, ventral 

valve with its anterior 0.3 weakly swollen. 
Colour. Body with whitish setae. Head black (Fig. 7A, C). Antenna blackish— 

brown, scape whitish with lateral black marks. Pronotum with upper part dark red- 
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dish—brown, lower part black; mesoscutum black with anterior lateral corners dark 
reddish-brown; scutellum yellowish—white with a round black spot in anterior half; 

mesopleuron with upper 2/3 dark reddish-brown and lower 1/3 black, epicnemium 
black with upper 0.2 dark reddish-brown; subtegular ridge yellowish—white; meta- 
pleuron with upper half dark reddish-brown and lower half black; propodeum black. 
Metasoma reddish-brown, T1 yellowish—white with anterior 0.3 black and a longitudi- 
nal black stripe between mediodorsal carinae. T2 reddish brown with anterior corners 
black and posterior lateral corners yellowish—brown. Fore coxa and trochanter black 
with anterior side yellowish—white, fore femur brown with anterior side and apex yel- 
lowish—white, fore tibia yellowish—white, fore tarsus yellowish-brown; mid coxa black 

with anterior side yellowish-white, mid trochanter brown with anterior side white, 
mid femur brown, ventrally blackish-brown, apex of femur yellowish—white, mid 

tibia brown, with a sub-basal yellowish-white band, posterior 0.5 with outer margin 

blackish—brown, mid tarsus dark brown; hind coxa black with apex reddish-brown, 

hind trochanter yellowish-brown, hind femur reddish—brown, hind tibia brown with a 

sub-basal whitish band, hind tarsus blackish brown, hind tibial spur yellowish—white. 

Wings hyaline, tegula yellowish—white. 
Male. (Fig. 6C) Similar to female. Fore wing length 6.5 mm, body length 

8.5 mm. Combined face and clypeus moderately densely punctate, 3/4 as wide as 
high; POL:OD:OOL=3.5:2.25:1. Antenna with 38 flagellomeres, first flagellomere 

2.6x as long as its posterior width, 1.5x as long as the second flagellomere. Hind 

femur 3.9x as long as its maximum width, longer spur of hind tibia 2/3 as long as 

1“ segment of hind tarsus. Ratio of segments of hind tarsus: 30:15:10:5:10. Head 
and mesosoma black. Antenna blackish—brown, scape yellowish—white with lateral 

blackish-brown marks. Metasoma reddish—brown, first tergite yellowish—brown, 
anterior 0.2 black, centrally with a longitudinal blackish—brown band between the 
latero-median longitudinal carinae. Tegula and subtegular ridge yellowish brown. 
All coxae black; fore trochanter blackish—brown, fore femur dark brown, fore tibia 

and tarsus yellowish—white. Mid trochanter brown with posterior half yellowish— 
white, mid femur brown, mid tibia brown with a sub-basal white band, mid tarsus 
yellowish—white. Hind leg brown, hind trochanter yellowish—white, hind tibia with 
a sub-basal whitish band, 1* segment of hind tarsus blackish brown. Wings hyaline, 

veins and pterostigma blackish—brown. 
Variation. 12 of a female paratype, with a pair of short carinae on anterior 0.4 of 

tergite. Pronotum largely black with upper margin tinged with indistinct dark reddish- 
brown. Mesopleuron weakly marked with dark reddish-brown. 

Distribution. Thailand (Chiang Mai). 

Comments. This species can be separated from other species of the genus by the 
following combined characters: the upper margin of face not produced medially as an 

acute triangle between bases of antennae (Fig. 7A), [2 centrally with a pair of short 

stubs anteriorly, T3 and following tergites without carina (Fig. 7F). 

Etymology. The species is named after Mr. Kenneth Rimdahl, the founder of 
Monsoon Tea, in recognition of his efforts in saving Thai forests. 
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Discussion 

In most species of Drepanoctonus the upper margin of the face is distinctly produced 
medially as an acute triangle between bases of antennae, and the upper side of the tri- 

angle is deeply grooved. This character is absent in D. rimdahli sp. nov., but we place 
this species in the genus Drepanoctonus because all other diagnostic characters match 

the generic description. Two species, D. rimdahli sp. nov. and D. bicinctus, have a pair 

of short stubs or incomplete latero-median longitudinal carinae on their second meta- 

somal tergite (Fig. 7F), while the remaining species have a pair of strong and complete 
latero-median longitudinal carinae (Fig. 4E); this carina is completely absent in D. 7- 
fasciatus. Two species D. chamagudao sp. nov. and D. auritus have a single weak, incom- 
plete, median longitudinal carina on T3 and T4 (Figs 3A, 4E, 5A, B), but these two 

species can be easily distinguished from each other by the colour pattern of metasoma. 
Because of the lack of fresh material for the known species of Drepanoctonus, only 

the COJ sequences of the two new species is available as an additional evidence for 
identification and future molecular analysis. 

The scattered worldwide distribution of the genus Drepanoctonus (Fig. 1), is prob- 

ably due to the lack of sampling (Yu et al. 2016; GBIF 2019). 

Acknowledgements 

The authors are deeply grateful to the team of Monsoon Tea and its founder Kenneth 

Rimdahl for assistance in sampling in Northern Thailand; William Persson for type 

locality photography, Wang Peng for his kind help in field work in Yunnan; Ren Ya-Jun 
(South China Agricultural University) for collecting the specimens from Shanxi; Chi- 

Feng Lee (TARI), Simon van Noort (Iziko South African Museum), Agniéle Touret- 

Alby (MNHN) for their kind help and providing images of Drepanoctonus specimens; 
Franziska Bauer for the illustration of D. tibialis with its host and collecting infor- 

mation; Tony Hunter (World Museum, Liverpool, UK) for linguistic review of the 

manuscript; two reviewers, Filippo Di Giovanni (University of Pisa, Italy) and Mabel 
Alvarado (National University of San Marcos, Peru) for useful suggestions and review 

of our manuscript. This project was supported by the Natural Science Foundation of 
Guangdong Province (No.2021A1515010730, LJX), the Second Tibetan Plateau Sci- 

entific Expedition and Research Program (STEP), Grant No. 2019QZKK0402(AR), 

and Collaborative Innovation Center for Biodiversity and Conservation in the Three 
Parallel Rivers Region of China (AR). 

References 

Aubert JF (1965) Les Ichneumonides du rivage méditerranéen frangais (8e serie, Region Co- 

tiere entre La Ciotat et Saint-Tropez). Vie et Milieu 16: 549-573. 



18 Xin-Fang Zheng et al. / Journal of Hymenoptera Research 83: 1-19 (2021) 

Benoit PLG (1961) Nouveaux Metopiinae de Madagascar (Hym. Ichneumonidae). Revue de 

Zoologie et de Botanique Africaines 63: 299-308. 

Broad GR, Shaw MR, Fitton MG (2018) Ichneumonid wasps (Hymenoptera: Ichneumonidae): 

their classification and biology. Handbooks for the Identification of British Insects 7(12): 1-418. 

Capek M, Hladil J, Sedivy J (1982) Verzeichnis der aus verschiedenen Insekten erzogenen 

parasitschen Hymenopteren — Teil VI. Entomological Problems (Bratislava) 17: 325-371. 

Folmer O, Black M, Hoeh W, Lutz R, Vrijenhoek R (1994) DNA primers for amplification 

of mitochondrial cytochrome c oxidase subunit from diverse metazoan invertebrates. Mo- 

lecular Marine Biology and Biotechnology 3(5): 294-299. 

GBIF Secretariat (2019) GBIF Backbone Taxonomy. Checklist dataset. https://doi. 

org/10.15468/390mei [accessed via https://www.gbif-org/species/ 1285027 on 2020-08-27] 

Horstmann K (1986) Typenrevision der von Karl Pfankuch beschriebenen Arten und Formen 

der Familie Ichneumonidae (Hymenoptera). Entomologische Mitteilungen aus dem Zo- 

ologischen Museum Hamburg 8: 251-264. 

Kusigemati K (1971) Taxonomic studies on the subfamily Metopiinae of Japan (Hymenoptera: Ich- 

neumonidae). Memoirs of the Faculty of Agriculture, Kagoshima University 8(1): 205-298. 

Pfankuch K (1911) Die Ichneumonidengattung Drepanoctonus Kriechb. (Hym.). Deutsche En- 

tomologische Zeitschrift 1911: 687-689. https://doi.org/10.1002/mmnd.48019110613 

Pfankuch K (1935) Verzeichnis der Ichneumoniden von Bremen und Umgegend. Mitteilungen 

aus dem Entomologischen Verein in Bremen 22(1934): 6-30. 

Reshchikov A, Santos BF, Liu JX, Barthélemy C (2019) Review of Palpostilpnus Aubert (Hy- 

menoptera, Ichneumonidae, Phygadeuontinae), with the description of ten new species. 

European Journal of Taxonomy 582: 1-63. https://doi-org/10.5852/ejt.2019.582 

Taekul C, Valerio AA, Austin AD, Klompen H, Johnson NF (2014) Molecular phylogeny of 

telenmine egg parasitoids (Hymenoptera: Platygastridae s.l: Telenominae): evolution of 

host shifts and implications for classification. Systematic Entomology 39: 24-35. https:// 

doi.org/10.1111/syen.12032 

Tolkanitz VI (1987) Parasitic Hymenoptera. Ichneumonidae- Metopiinae. Fauna Ukraina 

11(2): 1-212. [In Russian] 

Townes HK (1971) The genera of Ichneumonidae, Part 4. Memoirs of the American Entomo- 

logical Institute 17: 1-372. 

Yu DS, van Achterberg C, Horstmann K (2016) Taxapad 2016, Ichneumonoidea. Database on 

flash-drive, Nepean. 



Oriental Drepanoctonus 19 

Supplementary material | 

fasta file of COI sequences of some species 
Authors: Xin-Fang Zheng, Alexey Reshchikov, Jing-Xian Liu 

Data type: sequence of COI 
Explanation note: COI sequences of different individual speciemns from the two new 

species. 

Copyright notice: This dataset is made available under the Open Database License 

(http://opendatacommons.org/licenses/odbl/1.0/). The Open Database License 
(ODDbL) is a license agreement intended to allow users to freely share, modify, and 
use this Dataset while maintaining this same freedom for others, provided that the 
original source and author(s) are credited. 

Link: https://doi.org/10.3897/jhr.83.66400.suppl1 


