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ABSTRACT: Our study is based on oribatid mite materials collected from the Dipterocarpus alatus, Haldina cardifolia and Ochro-

carpos siamensis tree species in the Cat Tien National Park, southern Vietnam. A list of identified taxa includes 44 species/subspe-

cies from 31 genera and 22 families. Of these, seven species are recorded for the first time from Vietnam, and two species are 
recorded for the first time from the Oriental region. Sixteen species of oribatid mites were collected from tree boles, 36 species, 
from tree crowns. The Jaccard index, measuring faunistic similarity, was equal to 0.18 for the mite communities of both zones.
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INTRODUCTION

Arboreal oribatid mites (Acari, Oribatida) make 

a significant contribution to the biodiversity of 
forest ecosystems; in some cases, this contribution 

is comparable to that of forest litter (Winchester et 

al. 1999; Proctor et al. 2002; Karasawa and Hijii 

2006; Lindo and Stevenson 2007). However, arbo-

real mites remain poorly studied, likely, due to the 

inaccessibility of sampling sites and the difficulty 
of extracting mites from trees. To date, there are 

less than twenty regions in the world where taxo-

nomic and ecological-faunal studies of arboreal 

mites have been conducted (e. g., Aoki 1971; Win-

chester et al. 2008; Salavatulin 2019).

Data on the tropical arboreal oribatid mite fauna 

are available from several countries. In particular, 

in Australia, acarofauna from the upper crown leaves 

has been described (38 species have been identified; 
Walter et al. 1994). In Japan, oribatids from several 

tree species from four locations have been studied 

(with 21 species identified; Aoki 1971). Addition-

ally, in Japan, the influence of the presence of bird’s 
nest ferns on the species richness of forest mites has 

been established (Karasawa and Hijii 2006). In Peru, 

a qualitative comparison of soil and arboreal mite 

communities has been carried out, as a result of 

which about 120 arboreal species have been re-

corded (Wunderle 1992a).

The fauna of the arboreal oribatid mites of Viet-

nam has not been studied (Corpuz-Raros and Ermilov 

2020); however, occasional species finds have been 
noted on trees (e. g., Ermilov and Anichkin 2014).

The goal of our work in the Cat Tien National 

Park was to test the prospects of studying arboreal 

oribatid mites in southern Vietnam. An additional 

goal of our work was to test the methods of select-

ing and processing wood samples in a tropical 

climate.

MATERIALS AND METHODS

Oribatid mites were collected from eleven samp- 

les that came from three species of trees: Vietnam, 

Dong Nai Province, Dong Nai Biosphere Reserve, 

Cat Tien National Park (Fig. 1), about 130 m a. s. l., 
20.06.2021–04.07.2021 (V. M. Salavatulin and 

A. A. Kudrin). Localities:

1-1: 11°25′40″N, 107°25′34″E, Haldina cardi- 

folia, height: 0.5 m;

1-3: same locality (and the same tree) as 1-1, 

but height: 25 m;

2-1: 11°25′40″N, 107°25′34″E, Ochrocarpos 

siamensis, height: 0.5 m;

4-3: 11°25′39″N, 107°25′34″E, Haldina car-

difolia, height: 23 m;

7-3: 11°25′43″N, 107°25′36″E, Ochrocarpos 

siamensis, height: 12 m;

8-1: 11°25′45″N, 107°25′38″E, Haldina car-

difolia, height: 0.5 m;

8-3: same locality (and the same tree) as 8-1, 

but height: 20 m;

13-1: 11°26′30″N, 107°25′56″E, Dipterocarpus 

alatus, height: 0.5 m;
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13-3: same locality (and the same tree) as 13-1, 

but height: 25.5 m;

14-3: 11°26′35″N, 107°26′1″E, Dipterocarpus 

alatus, height: 22 m;

15-3: 11°26′35″N, 107°26′2″E, Dipterocarpus 

alatus, height: 18.5 m.

Overall, the National Park can be classified as 
a lowland monsoon tropical forest. The climate is 

subequatorial monsoon. According to the amount 

of precipitation, one can identify two seasons: 

the wet rainy season, from May to October 

(440 mm of precipitation per month), and the dry 

season, from November to April (10–15 mm of 

precipitation per month). The average temperature 

varies from 24°C in January to 28°C in April 

(Deshcherevskaya et al. 2013).

Each examined tree was conditionally divided 

by us into two zones: 1—the bole (at the height of 

0.5 m from the ground), 2—the upper part of the 

crown. Samples of the bark, branches and leaves 

were collected via climbing trees (using spikes and 

other special equipment) and removing the outer 

bark as well as cutting off branches and leaves. 
Mites were subsequently extracted by high-pres-

sure flushing and heptane flotation in laboratory 

conditions. Detailed descriptions of arboreal aca-

rofauna collection and extraction techniques are 

presented in Salavatulin (2019).

Specimens were mounted in lactic acid, on 

temporary cavity slides for identification which 
was made with a camera lucida using a Leica 

transmission light microscope “Leica DM 2500”. 

The Jaccard index was calculated as follows: 

J = c / (a + b − c), where a—the number of species 

in the first community, b—the number of species 

in the second community, c—the number of com-

mon species. To calculate and plot the Venn dia-

gram, we used the R programming language with 

the ggVennDiagram package (Gao 2021).

LIST OF IDENTIFIED TAXA*

Lohmanniidae

Meristacarus sundensis Hammer, 1979. Lo-

calities: 1-1 (4 ex.), 2-1 (4 ex.), 8-1 (2 ex.), 13-1 

(1 ex.). Distribution: Oriental region.

*  Distribution: mostly from Subías (2022). Ptyctimous 

mites not included.

Fig. 1. Collection site of arboreal mites (Cat Tien National Park, Vietnam).
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Trhypochthoniidae

Trhypochthonius javanus Csiszár, 1961. Local-

ity: 4-3 (2 ex.). Distribution: Java, Japan. First 

record of the species from Vietnam.

Malaconothridae

Malaconothrus sp. Locality: 1-3 (1 ex.).

Hermanniidae

Phyllhermannia bimaculata (Hammer, 1979). 

Localities: 1-3 (5 ex.), 2-1 (3 ex.), 8-1 (3 ex.), 8-3 

(1 ex.), 13-3 (2 ex.). Distribution: Oriental region.

Microtegeidae

Microtegeus reticulatus Aoki, 1965. Locality: 

8-3 (1 ex.). Distribution: Oriental region.

Oppiidae

Neoamerioppia vietnamica (Mahunka, 1988). 

Locality: 13-1 (2 ex.).

Subiasella extrema Mahunka, 2008. Locality: 

15-3 (1 ex.). Distribution: Thailand. First record of 

the species from Vietnam.

Tectocepheidae

Tegeozetes tunicatus breviclava Aoki, 1970. 

Localities: 7-3 (14 ex), 8-3 (7 ex.). Distribution: 

Oriental region.

Licneremaeidae 

Licneremaeus exornatus Grandjean, 1931. 

Locality: 1-3 (2 ex.). Distribution: Venezuela. First 

record of the species from the Oriental region.

Cymbaeremaeidae

Scapheremaeus ascissuratus Ermilov et Anich-

kin, 2015. Localities: 7-3 (1 ex.), 8-3 (1 ex.). Dis-

tribution: Vietnam.

Scapheremaeus digitatus Wang, 1998. Locali-

ties: 4-3 (1 ex.), 14-3 (1 ex.). Distribution: southern 

China. First record of the species from Vietnam.

Scapheremaeus sp. Localities: 4-3 (1 ex.), 7-3 

(17 ex.), 14-3 (18 ex.).

Eremellidae

Eremella vestita Berlese, 1913. Locality: 14-3 

(1 ex.). Distribution: Oriental region. 

Scutoverticidae 

Arthrovertex sp. Locality: 1-3 (2 ex.).

Micreremidae

Micreremus macrofissura Hammer, 1979. Lo-

cality: 14-3 (1 ex.). Distribution: Java. First record 

of the species from Vietnam.

Unknown gen. and sp. Locality: 1-3 (1 ex.).

Carabodidae

Austrocarabodes falcatus Hammer, 1973. Lo-

calities: 1-3 (14 ex.), 2-1 (6 ex.), 8-1 (1 ex.), 8-3 

(1 ex.), 13-3 (1 ex.), 14-3 (7 ex.), 15-3 (10 ex.).

Diplobodes kanekoi Aoki, 1958. Locality: 8-1 

(1 ex.). Distribution: Japan, Oriental region. 

Carabodes (Klapperiches) samoensis Balogh 

and P. Balogh, 1986. Locality: 7-3 (3 ex.), 8-3 

(8 ex.), 14-3 (1 ex.).

Otocepheidae

Pseudotocepheus sp. Locality: 13-3 (3 ex.).

Eremaeozetidae

Eremaeozetes cf. costulatus Mahunka, 1977. 

Localities: 13-3 (24 ex.), 14-3 (10 ex.), 15-3 (3 ex.). 

Distribution: Oriental region, Ethiopia. First record 

of the species from Vietnam.

Eremaeozetes cf. lineatus Mahunka, 1985. 

Locality: 14-3 (18 ex.). Distribution: Neotropical 

and Oriental regions.

Eremaeozetes sp. Locality: 14-3 (13 ex.).

Oribatulidae

Phauloppia adjecta Aoki and Ohkubo, 1974. 

Locality: 14-3 (4 ex.). Distribution: Japan. First 

record of the species from the Oriental region.

Scheloribatidae

Scheloribates latipes (Koch, 1844). Locality: 

4-3 (1 ex.). Distribution: Semicosmopolitan.

Scheloribates papillaris Tseng, 1984. Locality: 

14-3 (1 ex.). Distribution: Oriental region.

Scheloribates praeincisus praeincisus (Berlese, 

1910). Localities: 7-3 (1 ex.), 13-1 (1 ex.). Distribu-

tion: Tropics, subtropics.

Scheloribates praeincisus interruptus (Berlese, 

1916). Localities: 1-3 (2 ex.), 7-3 (2 ex.), 13-3 

(2 ex.), 15-3 (1 ex.). Distribution: Tropics, southern 

Palaearctic region.

Tuberemaeus perforatoides Hammer, 1979. 

Locality: 1-3 (1 ex.). Distribution: Oriental and 

Australasian regions.

Tuberemaeus singularis Sellnick, 1930. Lo-

calities: 4-3 (1 ex.), 7-3 (3 ex.), 8-3 (2 ex.). Distri-



106

V.M. Salavatulin et al.

bution: Oriental and eastern Palaearctic regions, 

Hawaii.

Haplozetidae

Peloribates rangiroaensis Hammer, 1972. 

Locality: 13-1 (6 ex.). Distribution: Polinesia, 

Oriental region.

Peloribates spiniformis Ermilov and Anichkin, 

2011. Locality: 13-1 (7 ex.). Distribution: Vietnam.

Mochlozetidae

Unguizetes asiaticus Ermilov and Anichkin, 

2012. Localities: 1-3 (1 ex.), 2-1 (1 ex.), 8-3 (1 ex.), 

14-3 (1 ex.). Distribution: Oriental region.

Unguizetes cattienensis Ermilov and Anichkin, 

2011. Localities: 1-1 (3 ex.), 2-1 (5 ex.), 8-1 

(18 ex.), 13-1 (27 ex.), 13-3 (2 ex.). Distribution: 

Oriental region.

Oripodidae

Oripoda canagaratnami (Balogh, 1970). Lo-

calities: 4-3 (8 ex.), 14-3 (3 ex.). Distribution: Sri 

Lanka. First record of the species from Vietnam.

Oripoda luminosa (Hammer, 1979). Localities: 

1-3 (4 ex.), 8-3 (1 ex.), 13-3 (10 ex.), 14-3 (1 ex.), 

15-3 (11 ex.). Distribution: Java. First record of the 

species from Vietnam.

Punctoribatidae

Lamellobates molecula (Berlese, 1916). Lo-

calities: 1-1 (7 ex.), 2-1 (5 ex.), 4-3 (1 ex.), 8-1 

(3 ex.), 13-1 (2 ex.), 14-3 (1 ex.). Distribution:  

Tropics, subtropics.

Paralamellobates misella (Berlese, 1910). 

Locality: 8-3 (10 ex.). Distribution: Tropics, sub-

tropics.

Galumnidae

Flagellozetes (Cosmogalumna) sp. 1. Locali-

ties: 2-1 (1 ex.), 8-3 (1 ex.).

Flagellozetes (Cosmogalumna) sp. 2. Locali-

ties: 1-1 (3 ex.), 8-1 (4 ex.).

Galumna khoii Mahunka, 1989. Localities: 1-1 

(32 ex.), 8-1 (1 ex.), 8-3 (2 ex.), 13-1 (4 ex.). Dis-

tribution: Oriental region.

Pergalumna bimaculata Hammer, 1973. Local-

ity: 1-1 (1 ex.). Distribution: Australasian and 

Oriental regions.

Pergalumna indistincta Ermilov and Anichkin, 

2011. Locality: 1-1 (2 ex.). Distribution: Vietnam.

Trichogalumna nipponica (Aoki, 1966). Local-

ity: 8-3 (1 ex.). Distribution: Semicosmopolitan.

RESULTS

In the course of our taxonomic identification, 
we have found 44 species/subspecies from 31 gen-

era and 22 families (see the list of taxa above). 

Of these, seven species (Trhypochthonius javanus, 

Subiasella extrema, Scapheremaeus digitatus, 

Micreremus macrofissura, Eremaeozetes costula-

tus, Oripoda canagaratnami, O. luminosa) are 

recorded for the first time from Vietnam; and two 

species (Licneremaeus exornatus, Phauloppia 

adjecta) are recorded for the first time from the 
Oriental region. The unidentified species (sp.) are 
potentially new to science. The families Sche-

loribatidae and Galumnidae were the most numer-

ous in terms of the number of recorded species 

(six species each). The most numerous genus was 

Scheloribates Berlese, 1908 (four species/subspe-

cies); the genera Eremaeozetes Berlese, 1913 and 

Scapheremaeus Berlese, 1910 were represented by 

three species each. Representatives of some genera 

(e. g., Scapheremaeus; Oripoda Banks, 1904) have 

previously been recorded from trees (Bragin and 

Tolstikov 2003; Karasawa and Hijii 2008; Sala-

vatulin 2019), which indicates that these genera 

contain sets of arboreal species.

Thirty-six species of oribatid mites have been 

recorded from crowns, and 16 species—from boles. 

The share of common species for these two zones 

was 18%, while the shares of unique species were 

20 and 62% for the boles and the crowns, respec-

tively (Fig. 2). The Jaccard index calculated for the 

arboreal oribatid communities of the crown and the 

root collar (the lowest thickest part of the trunk just 

above the ground) was 0.18.

Because our study was of exploratory nature 

and it did not involve sophisticated statistical ana- 

lysis, the sampling sites, the species and the num-

ber of trees were chosen randomly, without prior 

planning. However, we can, nonetheless, draw 

some preliminary conclusions: e. g., the qualitative 
composition of oribatid mites inhabiting the crown 

and the bole zones showed significant differences, 
confirmed by the low value of the Jaccard index. 
The data obtained by us are similar to those of 

Lindo and Winchester (2007), Karasawa and Hijii 

(2008) and Salavatulin (2019). Additionally, the 

species richness of crowns turned out to be much 

higher compared to boles. These data contradict all 

previously published works (Wunderle 1992a; 

Lindo and Winchester 2007; Karasawa and Hijii 

2008). Most likely, this is due to a relatively small 

number of bole samples in our study, as well as to 
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the differences in the climatic and plant habitat 
conditions. 

Despite our study being exploratory, we were 

able to identify a significant number of oribatid 
species that are potentially new to science (and new 

to the fauna of Vietnam). We were also able to 

identify preliminary patterns in the vertical distribu-

tion of mites on trees. The above considerations 

suggest that studying both the taxonomic and the 

ecological aspects of Vietnam’s arboreal mite 
fauna has great potential.

ACKNOWLEDGEMENTS

This work was performed within the framework 

of the Joint Russian-Vietnamese Biological Expedi-

tion, financially supported by the Russian Academy 
of Sciences. We thank Dr. D. V. Sharapov (Tyumen 

State University, Tyumen, Russia) for English lan-

guage editing; A. Kurgaeva for her help in the 

preparation of cartographic material; and the staff 
of the Cat Tien National Park for their support dur-

ing fieldwork. The materials were collected as part 

of the scientific cooperation Agreement № 505/HĐ 
between the Cat Tien National Park and the Joint 

Russian-Vietnamese Tropical Research and Tech-

nological Center. Our research was partially sup-

ported by grant № 20-04-00606 from the Russian 

Foundation for Basic Research, as well as by coop-

erative agreement № FEWZ-2021-0004 from the 

Russian Ministry of Science and Higher Education. 

REFERENCES

Aoki, J. 1971. Soil mites (oribatids) climbing trees. 

Proceedings of the 3rd International Congress of 

Acarology. Czechoslovak Academy of Sciences, 

Prague, pp. 59–65.

Bragin, E. A. and Tolstikov, A. V. 2002. Communities 
of arboreal mites (Acariformes: Oribatida) of as-

pen-birch forests of West Siberia. Communication 

1. Species diversity and density. Acarina, 10: 

175–187

Corpuz-Raros, L. and Ermilov, S. G. 2020. Catalogue 
of oribatid mites (Acari: Oribatida) from Conti-

nental Southeast Asia. Zootaxa, 4893 (1): 1–216. 
DOI: 10.11646/zootaxa.4893.1.1

Deshcherevskaya, O. A., Avilov, V. K., Dinh, B. D., 
Tran, C. H. and Kurbatova, J. A. 2013. Modern 
climate of the Cát Tiên National Park (Southern 

Vietnam): climatological data for ecological stud-

ies. Izvestiya, Atmospheric and Oceanic Physics, 

49 (8): 819–838. DOI: 10.1134/S0001433813080021
Ermilov, S. G. and Anichkin, A. E. 2014. A new species 

of Scheloribates (Scheloribates) from Vietnam, 

with notes on taxonomic status of some taxa in 

Fig. 2. Venn diagram showing the ratio of common and unique species for arboreal oribatid communities in the bole 

and the crown zones.

Zone 1 Zone 2



108

V.M. Salavatulin et al.

Scheloribatidae (Acari, Oribatida). International 

Journal of Acarology, 40 (1): 109–116. DOI: 
10.1080/01647954.2014.885564

Gao, C.-H., Yu, G. and Cai, P. 2021. ggVennDiagram: 

An Intuitive, Easy-to-Use, and Highly Customiz-

able R Package to Generate Venn Diagram. Fron-

tiers in Genetics, 12: 706907. DOI: 10.3389/

fgene.2021.706907

Karasawa, S. and Hijii, N. 2006. Does the existence of 

bird’s nest ferns enhance the diversity of oribatid 
(Acari: Oribatida) communities in a subtropical 

forest? Biodiversity and Conservation, 15 (14): 
4533–4553. DOI: 10.1007/s10531-005-5443-4

Karasawa, S. and Hijii, N. 2008. Vertical stratification 
of oribatid (Acari: Oribatida) communities in rela-

tion to their morphological and life-history traits 

and tree structures in a subtropical forest in Japan. 

Ecological Research, 23 (1): 57–69. DOI: 10.1007/
s11284-007-0337-4

Lindo, Z. and Stevenson, S. K. 2007. Diversity and 
distribution of oribatid mites (Acari: Oribatida) 

associated with arboreal and terrestrial habitats in 

interior cedar-hemlock forests. British Columbia, 

Canada. Northwest Science, 81 (4): 305–315. DOI: 
10.3955/0029-344X-81.4.305

Lindo, Z. and Winchester, N.N. 2007. Resident cor-

ticolous oribatid mites (Acari: Oribatida): decay in 

community similarity with vertical distance from 

the ground. Ecoscience, 14 (2): 223–229.
Proctor, H. C., Montgomery, K. M., Rosen, K. E. and 

Kitching, R. L. 2002. Are tree trunks habitats or 
highways? A comparison of oribatid mite assem-

blages from hoop‐pine bark and litter. Australian 

Journal of Entomology, 41 (4): 294–299. DOI: 
10.1046/j.1440-6055.2002.00309.x

Salavatulin, V. M. 2019. Microhabitat distribution of 
arboreal oribatid mites (Oribatida), associated with 

the Siberian pine (Pinus sibirica) of Western Sibe-

ria. Experimental and Applied Acarology, 78: 

469–483. DOI: 10.1007/s10493-019-00401-4

Subías, L. S. 2022. Listado sistemático, sinonímico y 
biogeográfico de los ácaros oribátidos (Acari-
formes: Oribatida) del mundo (excepto fósiles). 

Monografías Electrónicas S. E. A., 12: 1–538.

Walter, D., O’Dowd, D. and Barnes, V. 1994. The for-

gotten arthropods: foliar mites in the forest canopy. 

Memoirs-Queensland Museum, 36 (1): 221–226.
Winchester, N. N., Behan-Pelletier, V. M. and Ring, R. A. 

1999. Arboreal specificity, diversity and abundance 
of canopy-dwelling oribatid mites (Acari: Oriba-

tida). Pedobiologia, 43: 391–400.

Winchester, N. N., Lindo, Z. and Behan-Pelletier, V. M. 
2008. Oribatid mite communities in the canopy of 

montane Abies amabilis and Tsuga heterophylla 

trees on Vancouver Island, British Columbia. En-

vironmental Entomology, 37 (2): 464–471.
Wunderle, I. 1992a. Die baum-und bodenbewohnenden 

oribatiden (Acari) im tieflandregenw von Pan-

guana, Peru. Amazoniana: Limnologia et Oecolo-

gia Regionalis Systematis Fluminis Amazonas, 

12 (1): 119–142.
Wunderle, I. 1992b. Die Oribatiden-Gemeinschaften 

(Acari) der verschiedenen Habitate eines Buchen-

waldes. Carolinea, 50: 79–144.


