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1. Introduction

Vespidae is a diverse family which has about 5400 species distributed worldwide [1],
including 4 subfamilies in Southeast Asia, in which three subfamilies are social wasps
(Stenogastrinae, Polistinae and Vespinae) and one subfamily is solitary wasps (Eumeninae) [2].
In Vietnam, 92 species of social wasps [3] and 45 species of solitary wasps have been recorded
[4]. Up to date, eight genera and 22 species have been added to this list, including 15 species that
were described as new to science [5]-[24]. Research on social wasps species has been carried out
in four provinces in the Central Highlands (Kon Tum, Gia Lai, Dak Lak, Dak Nong), 30 species
of social wasps belonging to 9 genera have been recorded [25]. Most species of Vespidae are
predators, their food is pests and small insects. Therefore, they can be used as natural enemies to
inhibit the number of pests and can be used in the prevention of pests in agriculture. Additionally,
they are also capable of pollinating plants.

Gia Lai is a mountainous province located in the north of the Central Highlands at an average
altitude of 800 meters above sea level [26]. Gia Lai belongs to the tropical monsoon highland
climate. The climate is divided into two distinct seasons: the rainy season and the dry season.
Meanwhile, Dak Lak province is located in the center of the Central Highlands. The topography
of the province is very diverse, located in the West and end of the Truong Son range. Dak Lak is
a large plateau, and the terrain is gently sloping, interspersed with low plains along the main
rivers. The province's climate is divided into two sub-regions: the northwest region has a hot and
dry climate in the dry season, and the eastern and southern regions have a cool and temperate
climate. In general, the average altitude of the Dak Lak province is from 100-770 m [26], with a
hot and humid climate.

To have more knowledge for understanding the diversity of the family Vespidae in the Gia
Lai and Dak Lak provinces, we conducted this study to clarify the species composition and
distribution of wasps in the Vespidae at different altitudinal zones. We chose an altitude of
around 800 m in Gia Lai and an altitude of 300-500 m in Dak Lak to reflect the specificity of
species composition in these two provinces. The results of this study will serve as a basis for
further studies on the biodiversity and conservation of this group.

2. Material and methods

Sampling locations:

Gia Lai: Kon Chu Rang NR (K Bang) in 2016 (April), 2017 (June) and 2018 (November),
Kon Ka Kinh NP (Mang Yang) in 2020 (September) (areas for collecting around 800 m).

Dak Lak: Chu Yang Sin NP (Krong Bong) in 2017 (June) and 2019 (August), Dray Sap
(Krong Ana), Eaphe (Krong Pak), Tan An, Tan Hoa, Eakao (Buon Me Thuot city) in 2020 (June
and July) (areas for collecting ranging from 300 m to 500 m).

Sampling method:

The survey was conducted at two different altitudinal zones in Gia Lai and Dak Lak provinces
as mentioned above. The specimens were collected with a sweep net. The samples were collected
following Ta et al., 2004 [27]. The survey method has been modified to suit family Vespidae.
The total length of the survey is 10 km with 3 surveyors collecting samples. Insects are collected
with a sweep net, the objects are insects that are perched on trees, on the ground or in flight.
Sampling space from the ground to a height of 5 m. The collection take place when an insect is
seen and every 100 m racquets are randomly 10 times on the grass. The total investigation time at
a site usually lasts within about 5 days.

Preservation method: Most of the specimens collected will be pinned and dried, the rest will
be preserved in absolute alcohol for later DNA research.

Identification methods: The identification of the wasps was based on some references such
as Giordani Soika, 1941 [28]; van der Vecht, 1963 [29]; Yamane, 1990 [30]; Nguyen 2015a, d;
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2016b, c; 2017; 2020; Nguyen & Carpenter, 2017; Nguyen et al., 2018a, 2019 [7], [10], [12]-
(141, [3], [17], [18], [21].

Image processing method:

Photographic images were made with a Nikon SMZ 800N digital stereo microscope, and with
ILCE-5000L/WAP?2 digital camera attached to that. Photographs were combined using Helicon
Focus 7 software. The plates were finished with Photoshop CS6.

3. Results and discussion

The species composition of vespid wasps in Gia Lai and Dak Lak provinces collected over
five years, from 2016 to 2020, is presented in Table 1.

Table 1. Species composition of vespid wasps (Vespidae) in Gia Lai and Dak Lak

No Taxon Altitude Altitude 300-  Nest recorded
around 800 m 500 m
(Gia Lai) (Dak Lak)
Subfamily Stenogastrinae
1. Cochlischnogaster spatulata (Carpenter and + + +
Starr, 2000)
2. Eustenogaster fraterna (Bingham, 1897) (*) + +
3. Eustenogaster nigra Saito and Nguyen, 2006 + +
4, Eustenogaster vietnamensis Saito, 2009 + +
5. Liostenogaster filicis Turillazzi, 1999 + +
6. Liostenogaster nitidipennis (de Saussure, 1853) + +
7. Parischnogaster mellyi (de Saussure, 1852) + + +
Subfamily Polistinae
8. Polistes brunus Nguyen & Carpenter, 2017 +
9. Polistes chuyangsin Nguyen & Nguyen, 2018 + +
10.  Polistes communalis Nguyen, Vu & Carpenter, 2017 + +
11.  Polistes delhiensis Das and Gupta, 1984 + + +
12.  Polistes japonicus de Saussure, 1858 + +
13.  Polistes longus Nguyen & Carpenter, 2019 + + +
14.  Polistes meadeanus (von Schulthess, 1913) +
15.  Polistes nigritarsis Cameron, 1900 +
16.  Polistes olivaceus (DeGeer, 1773) + +
17.  Polistes rothneyi Cameron, 1900 + +
18.  Polistes sagittarius de Saussure, 1853 + + +
19.  Polistes stigma (Fabricius, 1793) +
20.  Polistes tenebricosus Lepeletier, 1836 +
21. Ropalidia artifex (de Saussure, 1853) +
22. Ropalidia bicolorata van der Vecht, 1962 + +
23.  Ropalidia binghami van der Vecht, 1941 +
24. Ropalidia flavopicta (Smith, 1857) +
25.  Ropalidia marginata (Lepeletier, 1836) +
26.  Ropalidia ornaticeps (Cameron, 1900) + + +
27.  Ropalidia rufocollaris (Cameron, 1900) + + +
28.  Ropalidia spl +
29. Ropalidia stigma (Smith, 1858) + +
30. Ropalidia sumatrae (Weber, 1801) +
31. Ropalidia viethama Gusenleitner, 1996 + +
32.  Parapolybia indica (de Saussure, 1854) + + +
33.  Parapolybia varia (Fabricius, 1787) + + +
34.  Polybioides gracilis van der Vecht, 1966 +
Subfamily Vespinae
35.  Provespa barthelemyi (du Buysson, 1905) + +
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No Taxon Altitude Altitude 300-  Nest recorded
around 800 m 500 m
(Gia Lai) (Dak Lak)

36.  Vespa affinis (Linnaeus, 1763) + +

37.  Vespa analis Fabricius, 1775 +

38.  Vespa bicolor Fabricius, 1787 + +

39.  Vespa ducalis Smith, 1852 +

40.  Vespa mocsaryana du Buysson, 1905 + +

41.  Vespa soror du Buysson, 1905 +

42.  Vespa velutina Lepeletier, 1836 + +
Subfamily Eumeninae

43.  Allorhynchium argentatum (Fabricius, 1804) + +

44.  Antepipona biguttata (Fabricius, 1787) + +

45.  Anterhynchium flavomarginatum + +
flavomarginatum (Smith, 1852)

46.  Anterhynchium punctatum Nguyen, 2015 +

47.  Apodynerus troglodytes troglodytes (de + +
Saussure, 1855)

48.  Calligaster himalayensis (Cameron, 1904) +

49.  Calligaster himalayensis (Cameron, 1904) + +

50.  Coeleumenes burmanicus (Bingham, 1897) +

51.  Delta campaniforme campaniforme (Fabricius, 1775) +

52.  Delta conoideum (Gmelin, 1790) +

53.  Delta esuriense esuriense (Fabricius, 1787) + +

54.  Delta pyriforme pyriforme (Fabricius, 1775) + + +

55.  Ectopioglossa sublaevis (Smith, 1857) +

56.  Eumenes inconspicuus Smith, 1858 + +

57.  Eumenes labiatus sinicus Giordani Soika, 1941 + +

58.  Eumenes multipictus de Saussure, 1855 +

59. Labus clypeatus van der Vecht, 1935 +

60. Malayepipona clypeata Nguyen & Carpenter 2013 +

61. Maylayepipona fincta Nguyen, 2020 +

62.  Omicroides singularis (Smith, 1858) +

63.  Orancistrocerus aterrimus erythropus + +
(Bingham, 1897)

64.  Paraleptomenes communis Giordani Soika, 1994 +

65.  Phimenes flavopictus continentalis + +
(Zimmermann, 1931)

66.  Phimenes indosinensis (van der Vecht, 1959) +

67.  Pseudozumia indica borneana Giordani Soika, 1960 +

68.  Pseumenes depressus depressus (de Saussure, 1855) +

69.  Rhynchium brunneum brunneum (Fabricius, 1793) + +

70.  Stenodyneriellus guttulatus (de Saussure, 1862) +

71.  Stenodyneriellus heterospilus (Cameron, 1907) +

72.  Subancistrocerus sichelli Saussure, 1856 + +

73.  Subancistrocerus spl +

74.  Zethus dolosus Bingham, 1897 +

Notes: (*): New record for Vietnam

The result of this study showed that 74 species of 32 genera belonging to four subfamilies

(Stenogastrinae, Polistinae, Vespinae and Eumeninae) were recorded. Of those, 31 species of 18
genera were recorded at both altitudes. At the altitude of around 800 m (Gia Lai province), 55
species of 30 genera were recorded. Otherwise, 50 species of 22 genera appeared at a lower
altitude of 300-500 m (Dak Lak province).
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Figures 1-4. Habitus of Eustenogaster species, males. 1. Eustenogaster fraterna. 2. Eustenogaster nigra. 3.
Eustenogaster scitula. 4. Eustenogaster vietnamenesis. Scale bar: 1 mm
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Figures 5-8. Head of Eustenogaster species, males. 5. Eustenogaster frate
Eustenogaster scitula. 8. Eust

F
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f;_
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-
rna. 6. Eustenogaster nigra. 7.
enogaster vietnamenesis. Scale bar: 1 mm
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Figures 9-10. Propodeum of Eustenogaster species, males. 9. Eustenogaster nigra. 10. Eustenogaster
scitula.

In Vietnam, nine species of four genera belonging to the subfamily Stenogastrinae were
recognized [3]. At these two study sites, seven species in four genera have been recognized. Of
those, two species occurred in both study sites (Cochlischnogaster spatulata and Parischnogaster
mellyi), three species only occurred at an altitude of around 800 m (Eustenogaster fraterna, E.
nigra and Liostenogaster filicis) and an altitude of 300-500 m, there were two species
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(Eustenogaster vietnamensis and Liostenogaster nitidipennis). Two species Cochlischnogaster
spatulata and Liostenogaster nitidipennis were only occurred from mid-central to the central
highland, and Eustenogaster vietnamensis is distributed from mid-central to the southern part of
Vietnam [3]. Especially, Eustenogaster fraterna is newly recorded for the fauna of Vietnam.

Figures 11-13. Genitalia of Eustenogaster fraterna. 11, 12. Aspect of paramere with digitus and volsella.
13. Aedeagus, lateral view. Scale bar: 1 mm

14 15

Figures 14-15. Nest of Eustenogaster fraterna

Subfamily Polistinae has 1024 extant species in 25 genera worldwide [1]. They are grouped
into four tribes: Polistini, Mischocyttarini, Epiponini, and Ropalidiini. In Vietnam, 51 species
belonging to four genera in two tribes, Polisini and Ropalidiini have been recorded [3], and 27
species and three genera have been recorded in this study. Six species that were recorded only at
an altitude of around 800 m but not at an altitude of 300-500 m: Polistes rothneyi, P.
tenebricosus, Ropalidia artifex, R. flavopicta, R. sumatrae and Polybioides gracilis. Of these,
Ropalidia sumatrae and Polybioides gracilis have been recorded only in Gia Lai province. Out of
a total of nine species were only recorded at altitude of 300-500 m in this study: Polistes brunus,
P. Chuyangsin, P. communalis, P. Meadeanus, P. nigritarsis, P. stigma, Ropalidia binghami, R.
spl. and R. marginat. Polistes chuyangsin is only distributed in Dak Lak, Polistes meadeanus and
Ropalidia binghami are only distributed in Central Highland. Ropalidia vietnama is only
distributed in the southern part of Vietnam [3]. Ropalidia spl has only been identified to the
genus name and is possibly a new species for science.

At two altitudes, eight species in two genera belonging to the subfamily Vespinae have been
recorded. All of them occurred at an altitude of around 800 m. Four species occurred at an
altitude of 300-500 m (Provespa barthelemyi, Vespa affinis, V. bicolor, and V. velutina). In
particular, Vespa ducalis was recorded in the southern part of Vietnam for the first time, it has
only been recorded in the northern part before (Ha Giang, Bac Kan, Yen Bai, Son La, Phu Tho,
Bac Ninh, Bac Giang) [3].
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In the study, 32 species of 21 genera belonging to the subfamily Eumeninae were recorded, of
which 13 species were recorded at both study sites. Among them, 12 species in ten genera were
common species: Allorhynchium (1 species), Antepipona (1 species), Anterhynchium (1 species),
Apodynerus (1 species), Calligaster (1 species), Delta (2 species), Eumenes (2 species),
Orancistrocerus (1 species), Phimenes (1 species) and Rhynchium (1 species). They are widely
distributed in Vietnam. Subancistrocerus sichelli is narrowly distributed as it has been recorded
only in Dak Lak and Gia Lai provinces [31].

There were 11 species only recorded at an altitude of around 800 m: Coeleumenes
burmanicus, Ectopioglossa sublaevis, Eumenes multipictus, Malayepipona clypeata, Omicroides
singularis, Paraleptomenes communis, Pseudozumia indica borneana, Pseumenes depressus
depressus, Stenodyneriellus guttulatus, Stenodyneriellus heterospilus, and Zethus dolosus. Of
them, Stenodyneriellus guttulatus was only recorded in Lang Son province before [19], and in
this study, Gia Lai is a new distribution of this species.

There were eight species only recorded at an altitude of 300-500 m: Anterhynchium
punctatum, Calligaster himalayensis, Delta campaniforme campaniforme, Delta conoideum,
Labus clypeatus, Maylayepipona fincta, Phimenes indosinensis, and Subancistrocerus spl. Genus
Delta is widely distributed in South-east Asia, and there are four species in the world, all of them
have been recorded in Vietham. Two species that are common in Vietham and two species, Delta
campaniforme campaniforme and Delta conoideum are only recorded in the Central Highlands.
Maylayepipona fincta was described as a new species based on a specimen collected in Dak Lak
[22]. Currently, it has only been recorded in Dak Lak province. In the world, Phimenes
indosinensis is distributed in India (Assam), Myanmar, and Laos. It is supposed to occur widely
in Vietnam as it has been recorded in one province of North Vietham (Son La province) and one
province in the Centre Highlands (Dak Lak). Subancistrocerus spl has only been identified to the
genus, and study of this species will be continued in the future.

There are 15 species in the genus Eustenogaster worldwide, three of which are found in
Vietnam. Of them, Eustenogaster fraterna is newly recorded for Vietnam fauna. In the world,
this species has been known in India, Myanmar, Thailand, and Malaysia [32]. Below, the
diagnosis and nest description of this species is provided.

Eustenogaster fraterna (Bingham, 1897)

Diagnosis: In male: antenna with 11 flagellomeres; metasoma seven-segmented; mandible
with three blunt teeth; clypeus (Fig. 5) yellow except for black apex and lateral margin, weakly
convex, with extreme apex sharply pointed; supraclypeal area with paired yellow spots;
metasoma petiolate, second tergum in profile weakly convex dorsally. Penis valves about 0.8
times as long as basal apodeme (Fig. 13); parameral with few hairs (Fig. 11, 12).

Nest description: The nest (Fig. 14) was attached with a thin branch. The branch penetrates
the basal part of the nest, with a free end hanging beyond the nest. As in all known Eustenogaster
species, the nest has an inverted-flask-shaped envelope. The envelope is made by extending the
outer wall of peripheral cells, and thus its basal portion is comprised of the outer walls of
peripheral cells. The apical, tubular part of the envelope is about 46 mm long and about 10 mm in
diameter, with a broad horizontal flange near the apex. The outer surface of the envelope is
furnished with several keels, which run down continuously, slightly spirally, to the apical flange.
The colour of the nest is basically brown, with transverse thin stripes light and dark interleaved, it
reveals that the nest is made by different source of the material. The comb (Fig. 15) consists of 18
cells, which are hexagonal in cross section. The cells in the central part of the comb are 7-8 mm
in diameter (5 side-to-side distance) at the opening and 11-13 mm long; peripheral cells are
somewhat larger (8-9 mm in diameter) and shorter (8-10 mm in length). The nest carton is brittle,
made from small chips mixed with a small amount of (possibly salivary) secretion.

Material examined: Vietnam: 1 male, Gia Lai, Kbang, Son Lang, Kon Chu Rang NR,
14°28'27" N, 108°32'23.9" E, 883m, 20.iv.2015, Nest-VN-TN-2015-E-01, Nguyen Thi Phuong
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Lien, Nguyen Dac Dai, Nguyen Phuong Minh; 8 males, Kon Tum, Dak Ha, Dak Mar, Dak Uy,
14°33'04.6" N, 107°55'08" E, 630m, 19.vii.2012, Nguyen Thi Phuong Lien.
Distribution: India: Assam, Sikkim; Myanmar; Thailand; Malaysia: Peninsular Malaysia;
Vietnam (new record).
Here we give a key to all species of the genus Eustenogaster occurring in Vietnam, including
a newly recorded species.
Key to species of genus Eustenogaster in Vietnam

1. Mandible with three teeth (Figs. 5, 6, 7).....vviiriiriiiii e 2
- Mandible with single-tooth (Fig. 8).........cccovviiiiiiiiiiiiie e, viethamensis
2. Second tergum in profile weakly convex dorsally (Fig. 1).............cooooiiiiit. fraterna
- Second tergum in profile strongly convex dorsally (Figs. 2,3).......ccccviiiiiiininain 3
3. Second tergum in lateral view strongly swollen dorsally in anterior half. Clypeus and
propodeum entirely black (Fig.6)........cooiuiiiiiii nigra

- Second tergum less strongly convex dorsally. Clypeus usually with a median yellow spot
of variable size, rarely entirely black; propodeum with paired apical yellow spots (Fig.
) T PP sticula

Acknowledgment

The present study was supported by the Vietnam National Foundation for Science and
Technology Development (NAFOSTED: no. 106.05-2018.303).

REFERENCES

[1] Z. Rahmani, E. Rakhshani, and J. M. Carpenter, “Updated Checklist of Vespidae (Hymenoptera:
Vespoidea) in Iran,” Journal of Insect Biodiversity and Systematics, vol. 06, no. 01, pp. 27-86, 2020.

[2] J. M. Carpenter, “The phylogenetic relationships and natural classification of the Vespoidea
(Hymenoptera),” Systematic Entomology, vol. 7, pp. 11-38, 1982.

[3] L. T. P. Nguyen, The social wasps of Vietnam. The Publishing House for Science and Technology, Ha
Noi, 2020a

[4] L. T. P. Nguyen and J. Kojima, “Distribution of social wasps in Vietnam (Hymenoptera: Vespidae),”
Journal of Biology, vol. 35, pp. 16-25, 2013.

[5] L. T. P. Nguyen and Z. Xu, “Two new species of the genus Okinawepipona Yamane (Hymenoptera:
Vespidae: Eumeninae) from Vietnam and China,” Zootaxa, vol. 3795, no. 1, pp. 038-044, 2014.

[6] L. T. P. Nguyen and Z. Xu, “Taxonomic notes on the genus Gribodia Zavattari, 1912 (Hymenoptera:
Vespidae: Eumeninae) from Vietnam and China, with description of a new species,” Zootaxa, vol.
4040, no. 4, pp. 458-464, 2015.

[7]1 L. T. P. Nguyen, “Taxonomic notes on the species of the genus Anterhynchium de Saussure, 1863
(Hymenoptera: Vespidae: Eumeninae) from Vietnam with description of the new species,” Zootaxa,
vol. 3915, no. 1, pp. 132-138, 2015a.

[8] L. T. P. Nguyen, “Taxonomic notes on the genus Delta de Saussure (Hymenoptera: Vespidae:
Eumeninae) from Vietnam,” Animal Systematic, Evolution and Diversity, vol. 31, no. 2, pp. 95-100,
2015b.

[9] L. T. P. Nguyen, “Two new species of the genus Pararrhynchium de Saussure (Hymenoptera:
Vespidae: Eumeninae) from northern Vietnam,” Zootaxa, vol. 3974, no. 2, pp. 170-176, 2015c.

[10] L. T. P. Nguyen, “Potter waps of the genus Eumenes Latreille, 1802 (Hymenoptera: Vespidae:
Eumeninae) from Vietnam, with description of a new species and key to species,” Zootaxa, vol. 3974,
no. 4, pp. 564-572, 2015d.

[11] L. T. P. Nguyen, “Two new species of the genus Eumenes Latreille, 1802 (Hymenoptera: Vespidae,
Eumeninae) from Vietnam,” Zootaxa, vol. 4093, no. 4, pp. 583-588, 2016a.

[12] L. T. P. Nguyen, “A new record of the genus Discoelius Latreille, 1809 (Hymenoptera: Vespidae:
Eumeninae) from Northern Vietnam with description of two new species,” Zootaxa, vol. 4154, no. 5,
pp. 589-594, 2016b.

[13] L. T. P. Nguyen, “Contribution to the taxonomy of the genus Coeleumenes van der Vecht, 1963
(Hymenoptera: Vespidae: Eumeninae) from Vietnam, with description of a new species,” Zootaxa,

http://jst.tnu.edu.vn 275 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 227(05): 268 - 276

vol. 4121, no. 2, pp. 175-180, 2016c.

[14] L. T. P. Nguyen, “New record of the genus Indodynerus Gusenleitner, 2008 (Hymenoptera: Vespidae:
Eumeninae) from northern Vietnam, with description of a new species,” The Raffles Bulletin of
Zoology, vol. 65, pp. 150-153, 2017.

[15] L. T. P. Nguyen, D. D. Nguyen, and J. M. Carpenter, “Additions to the Knowledge of the Genus
Phimenes (Hymenoptera: Vespidae: Eumeninae) from Vietnam,” Animal Systematic, Evolution and
Diversity, vol. 32, no. 01, pp. 21-27, 2016.

[16] L. T. P. Nguyen and J. M. Carpenter, “Taxonomic notes on the species of the genus Malayepipona
Giodani Soika (Hymenoptera: Vespidae: Eumeninae) from northern Vietnam, with description of three
new species,” The Raffles Bulletin of Zoology, vol. 61, no. 2, pp. 727-734, 2013.

[17] L. T. P. Nguyen and J. M. Carpenter, “Taxonomic review of the genus Zethus Fabricius
(Hymenoptera: Vespidae: Eumeninae) from Vietnam with descriptions of four new species,”
Entomological Science, vol. 20, pp. 24-32, 2017.

[18] L. T. P. Nguyen, H. T. T. Nguyen, and H. Bozdogan, “Contribution to the genus Okinawepipona
Yamane (Hymenoptera: Vespidae: Eumeninae) from Vietnam, with descritption of a new species,”
Zootaxa, vol. 4462, no. 4, pp. 592-596, 2018a.

[19] L. T. P. Nguyen, H. T. T. Nguyen, N. H. Doan, and N. T. T. Cao, “Study on solitary wasps of the
subfamily Eumeninae (Hymenoptera: Vespidae) from Na Hang and Huu Lien Natural Reserves, with
new records of one genus and three species,” Academia Journal of Biology, vol. 40, no. 3, pp. 23-28,
2018b.

[20] L. X. Truong, H. Bozdogan, and L. T. P. Nguyen, “Taxonomic studies on the genus Orancistrocerus
van der Vecht, 1963 (Hymenoptera: Vespidae: Eumeninae) from Vietnam, with description of a new
species,” Zootaxa, vol. 4563, no. 3, pp. 595-599, 2019.

[21] L. T. P. Nguyen, N. T. Tran, H. T. Dang, and T. V. Mai, “Potter wasps of the genus Stenodyneriellus
Giordani Soika (Hymenoptera: Vespidae: Eumeninae) from Vietnam, with description of a new
species,” Raffles Bulletin of Zoology, vol. 67, pp. 396-402, 2019.

[22] L. T. P. Nguyen, “Two new species of the genus Malayepipona Giordani Soika (Hymenoptera:
Vespidae: Eumeninae) from Vietnam, with updated key to all recognised species,” Raffles Bulletin of
Zoology, vol. 68, pp. 112-117, 2020b.

[23] L. T. P. Nguyen, “A new Vietnamese species and a key to the Oriental species of Pareumenes
(Nortonia) de Saussure, 1855 (Hymenoptera: Vespidae: Eumeninae),” Raffles Bulletin of Zoology, vol.
68, pp. 588-594, 2020c.

[24] T. V. Mai and L. T. P. Nguyen, “New findings on the taxonomy of the genus Coeleumenes van der
Vecht (Hymenoptera: Vespidae: Eumeninae) from Vietnam, with description of a new species,”
Zootaxa, vol. 4969, no. 1, pp. 191-196, 2021.

[25] H. T. Pham, “Research on the composition and distribution of the social wasps of family Vespidae in
the Central Highlands,” Doctoral thesis in biology, Hanoi Pedagogical University 2, 2015.

[26] L. V. Averyanov, L. K. Phan, H. T. Nguyen, and D. K. Harder, “Phytogeographic review of Vietnam
and adjacent areas of Eastern Indochina,” Komarovia, vol. 3, pp. 1-83, 2003.

[271 H. T. Ta, T. V. Hoang, D. T. Tran, and T. H. Pham, “Diversity of insects in some National Parks and
Nature Reserves of Vietnam,” Academia Journal of Biology, vol. 26, no. 4, pp. 1-12, 2004.

[28] S. A. Giordani, “Studi sui vespidi solitari,” Bollettino della Societa Veneziana di Storia Naturale, vol.
2, pp- 130-279, 1941.

[29] J. V. D. Vecht, “Studies on Indo-Australian and East-Asiatic Eumenidae (Hymenoptera, Vespoidae),”
Zoologische Verhandelingen, vol. 60, no. 1, pp. 1-113, 1963.

[30] Sk. Yamane, “A revision of Japanese Eumeninae (Hymenoptera: Vespoidae),” Insecta Matsumurana,
vol. 43, pp. 1-189, 1990.

[31] L. T. P. Nguyen, H. T. Dang, J. Kojima, and J. M. Carpenter, “An annotated distributional checklist of
solitary wasps of the subfamily Eumeninae (Hymenoptera: Vespidae) of Vietnam,” Entomologica
Americana, vol. 120, no. 1, pp. 7-17, 2014.

[32] S. Fuki and J. Kojima, “A taxonomic revision of the hover wasp genus Eustenogaster van der Vecht
(Insecta: Hymenoptera; Vespidae, Stenogastrinae),” Zootaxa, vol. 1556, pp. 1-30, 2007.

http://jst.tnu.edu.vn 276 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

