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ABSTRACT 
 

A biodiversity survey was conducted in spring 2012 in eastern Chu Mom Ray National Park, Kon 

Tum Province, central Vietnam, to identify and record predaceous arthropod taxa that are known 

to include reptile and amphibian prey in their diet as well as those of large body size (>= 60 mm). 

Five drift fence arrays with pitfalls and double-ended funnel traps were installed in lowland ever-

green forest and monitored over 40 nights. Additionally, 22 nocturnal searches were conducted 

along an adjacent forest stream. Recorded large arthropod predators comprise of one Asian forest 

scorpion species (Heterometrus petersii), at least three different tarantula species in the subfamily 

Selenocosmiinae, one scolopendromorph centipede species (Scolopendra dehaani), one scutigero-

morph centipede (Thereuopoda longicornis),  one giant water bug species (Lethocerus cf. indicus), 

one creeping water bug species in the family Naucoridae, two water scorpion species (Cercotmetus 

sp. and Laccotrephes sp.), one species of army ant (Aenictus sp.), four species of praying mantises 

(Hierodula fruhstorferi, Hierodula patellifera, Tenodera aridifolia and Theopropus elegans) and one 

species of freshwater crab (Balssipotamon fruhstorferi). In two cases, the predation of Aenictus sp. 

on the caecilian Ichthyophis cf. nguyenorum was observed. Conservation measures for giant water 

bugs, tarantulas and Asian forest scorpions are discussed.  
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INTRODUCTION  
 

Large predacious arthropods have adapted to prey not 

only on other invertebrates, but also on small verte-

brates, including reptiles and amphibians. Possessing 

significant physical strength and often a potent venom, 

they are able to kill and devour prey of equal and larger 

body size, including anurans, lizards and snakes (Menin, 

Rodrigues & Azevedo, 2005; Kwet & Schlüter, 2002). 

In Vietnam and other parts of the world, reptiles and 

amphibians are increasingly endangered due to habitat 

loss, commercial hunting and collection, diseases and 

global warming (Blaustein et al., 2010; Stuart, 2004; 

Suazo-Ortuno, Alvarado-Diaz & Martinez-Ramos, 

2008; Swei et al., 2011); hence investigating the trophic 

relationships between these vertebrate classes and inver-

tebrate taxa will shed light on neglected ecological inter-

actions. Therefore, we herewith present a list of selected 

arthropod predators native to a Vietnamese national 

park, which have been observed to prey on herpeto-

fauna, including large taxa (body length >= 60 mm).   

  

FIELD SITES  
 

Chu Mom Ray National Park (NP) is situated in the 

Central Highlands of Vietnam (Tây Nguyên), a southern 

part of the Annamite mountain range (D«y TrҼ֩ng SҺn), 

which extends about 1,200 km north-south along Viet-

namôs central provinces. This ASEAN heritage site lies     
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 in Western Kon Tum province and borders Laos and 

Cambodia. It is located in the districts of Sa Thay, 

where it covers six communes, and Ngoc Hoi (Ngo et 

al., 2006; Nguyen et al., 2006). Chu Mom Ray NP 

stretches from 14Á18ô00ò N to 14Á38ô45ò N, and from 

107Á29ô45ò E to 107Á47ô08ò E and received the status 

of a national park in July 2002 (Do, Ho & Vuong, 

2006). The core zone covers 56,771 ha (Do et al., 

2006). Annual mean temperature is 23.4°C, and the 

annual precipitation averages to 1,783 mm (Nguyen et 

al., 2006). The main vegetation forms are tropical low-

land evergreen forest (below 1,000 m) and agricultural 

plantations (e.g. rice, cassava, pineapple, sugarcane and 

rubber trees). Major forest types are secondary forests, 

reforested areas, secondary bamboo forests and old-

growth forest (Nguyen et al., 2006) (Figure 1 & 2).  

 

MATERIALS AND METHODS  
 

Terrestrial and aquatic arthropods were recorded in dif-

ferent biotopes in eastern Chu Mom Ray NP from 29 

March to 11 June 2012. Terrestrial habitats included 

paved and unpaved road sections, a sewage drain, bare 

soil, grassland, forest trails, dense bamboo and shrub 

vegetation, secondary forest and old-growth forest. 

Among the aquatic habitats were streams, muddy rivu-

lets, pasture ponds and dammed pools at forest stream 

barrages.  



Pitfall traps are a standard inventory method for deter-

mining terrestrial and fossorial arthropod diversity 

(Weeks & McIntyre, 1997; Sabu & Shiju, 2009; Kaltsas 

& Simaiakis, 2012), and are sometimes applied in com-

bination with drift fences, which has shown to increase 

the abundance of individuals and richness of families 

(Brennan, Majer & Moir, 2005). In Chu Mom Ray NP, 

five drift fences totaling 35 pitfall traps and 30 self-made 

funnel traps were erected for a survey on amphibian and 

reptile diversity in old-growth forest within a distance of 

1.92 km to the next field station, between 777 and 846 m 

above sea level (a.s.l.).  Each array was composed of 

three 10 m long arms (drift fences) which intersected in 

the center, forming three idealized angles of 120° (Y-

shape). The funnel traps were 100 cm long cylinders 

constructed of fine meshed window screen, with a             

  

diameter of about 15 cm and one detachable funnel at 

each end. The pitfall traps were plastic buckets of 35 liter 

volume, of which two were dug into the soil at the very 

end of each array arm, and one in the array center. Leaf 

litter was placed on the bottom to prevent dehydration of 

captured animals. All traps were controlled once per day, 

during 40 days. Predaceous arthropods considered to be 

capable of preying on herpetofauna were recorded to-

gether with amphibians and reptiles, and assigned to the 

traps in which they were found. The installation and 

monitoring of light traps is a key method for the sam-

pling of various insect taxa, including aquatic Hemiptera 

such as Belostomatidae (Hungerford, Walker & 

Spangler, 1955; Grozeva et al., 2013). Hence, electric 

lights on the porch of the aforementioned field station 

building were monitored after sunset during 63 days.           
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Figure 1. Vietnam and Kon Tum province (left), and Kon Tum province with Chu Mom Ray National Park (right). 

Source of Vietnam Map: http://en.wikipedia.org/w/index.php?title=File:Kon_Tum_in_Vietnam.svg &page=1 (Last 

accessed 5 March 2016). Source of Kon Tum Map: Chu Mom Ray National Park 2012.  

Figure 2. Chu Mom Ray National Park: map showing borders and roads (left) and satellite map (right). Yellow cen-

tral line: Road 14C. Source: http://maps.google.de/ (Last accessed 9 December 2013). 

http://maps.google.de/


Additionally, a stream section was sampled on 22 eve-

nings with flashlights (transect survey). The distance 

between the starting and ending point was 500 m. Noc-

turnal visits were also made to dammed pools, small 

ponds and other aquatic habitats (see Ohba, 2007). A key 

method during diurnal searches was the turning of decay-

ing logs, bark and wooden boards (Taylor, 1990).  

 Target arthropods were photographed and cap-

tured. Basic data taken included measurement of the 

body length and an individual record of the GPS coordi-

nates, altitude, weather conditions and habitat. Addition-

ally, data on minimum and maximum temperature and 

humidity was collected, as well as the number of rainfall 

hours per day and the pH values of the surveyed forest 

stream. A vegetation survey was conducted in the same 

forest, and deadwood sampled along the 500 m long 

stream section. Based on the photo vouchers, species 

were identified by Frantiġek KovaŚ²k, Fabio Cianferoni, 

Günther Schmidt, Konrad Fiedler, Reinhard Ehrmann, 

Gregory Edgecombe, Do Van Tu and Karin Voigtländer. 

 

RESULTS  

 

Overview 

Species from ten arthropod families recorded in Chu 

Mom Ray National Park were identified as large (body 

length >= 60 mm) or as predators of herpetofauna: Scor-

pionidae (burrowing scorpions), Theraphosidae 

(tarantulas), Scolopendridae (giant centipedes), Scuti-

geridae (house centipedes), Belostomatidae (giant water 

bugs), Naucoridae (creeping water bugs), Nepidae (water 

scorpions), Formicidae (ants), Mantidae (praying man-

tises) and Potamidae (freshwater crabs). All arthropods 

were recorded between 370 and 846 m a.s.l.  

 
Systematics 

 
Heterometrus petersii (THORELL, 1876) (Scorpiones, 

Scorpionidae) (Fig. 3.1 & 3.2) 

 

Identification:  The species was identified by Frantiġek 

KovaŚ²k.  

 Three specimens of Heterometrus petersii were 

found underneath wooden boards at illegal logging sites 

in secondary forest in the core zone of Chu Mom Ray 

NP (elevation from 370 m to 380 m a.s.l.). Discoveries 

were made during the day (18 April 2012, 12:00 AM) 

and at night (19 April 2012, 7:22 PM). Two females had 

lengths of 90 and 103 mm respectively, the shorter indi-

vidual weighing 12 g.   

 

Selenocosmiinae SIMON, 1889 (Araneae, 

Theraphosidae) (Fig. 3.3 - 3.6) 

 

Identification:  The subfamily Selenocosmiinae was 

identified by Günther Schmidt. 

 Four tarantulas belonging to at least three different 

species in the subfamily Selenocosmiinae were observed 

at the edge of an unpaved, interprovincial road and at the 

steep bank of a slow-flowing, muddy rivulet (387 m  

a.s.l.).  Road observations   were made at 9:40 and 12:10 

AM (11 May 2012), while encounters at the stream took 

place at night (17 April 2012, 9:59 PM, and 19 April 

2012, 9:56 PM). A small individual (33 mm body length) 

was hiding inside a silk-lined funnel underneath a piece 

of rotting bamboo next to a road. Three larger specimens 

were found inside funnel-shaped underground burrows 

(Fig. 7.2).  

 

Scolopendra dehaani BRANDT, 1840  
 

(Scolopendromorpha, Scolopendridae) (Fig. 4.1 - 4.3) 

 

Identification:  Both species were identified by Gregory 

Edgecombe. 
 

 17 giant centipedes (Scolopendridae, Scolopendra 

dehaani) were recorded inside evergreen and bamboo 

forest, often foraging along stream banks at night, where 

they could be observed on leaf litter, inside underground 

burrows and on trees (755 m a.s.l.). During the day, cen-

tipedes were only found inside pitfalls and funnel traps, 

or underneath larger pieces of deadwood (707 m a.s.l.). A 

large specimen was captured moving along on a stream 

bank around 10:25 PM (28 May 2012), a smaller one was 

found underneath a rotten log at 1:30 PM (2 May 2012).  

 Nine trapped centipedes (Scolopendridae) did not 

exceed 6 cm body length (from the beginning of the ce-

phalic plate to the end of the terminal sternite), whereas 

six individuals found foraging at night measured around 

10 cm body length, and a single one reaching 22 cm. The 

latter and another larger specimen (15 cm body length) 

were discovered on the ground, while most smaller indi-

viduals were found on trees and a liana. One individual 

resting on a tree stem in about 4 m height was feeding on 

a snail.  

 

Thereuopoda longicornis (FABRICIUS, 1793)  
 

(Scutigeromorpha, Scutigeridae) (Fig. 4.4 & 4.5) 
 

Eleven house centipedes (Scutigeridae, Thereuopoda 

longicornis) were observed in various habitats, including 

evergreen forest (775 m a.s.l.) and a field station build-

ing. Apart from individuals captured at the drift fence, all 

observations were made after dark (e.g., on 21 May 2014, 

8:01 PM). Body sizes of house centipedes did not appear 

to differ significantly between trapped specimens (seven) 

and individuals found foraging at night (four), although 

the largest two recorded specimens were discovered out-

side of traps, measuring 58 and 62 mm from the epistome 

to the end of the telsom. One individual was found de-

vouring a cricket.  

 

Lethocerus cf. indicus (LEPELETIER & SERVILLE, 

1825) (Hemiptera, Belostomatidae) (Fig. 5.1 & 5.2)  

 

Identification:  All water bugs were determined by Fabio 

Cianferoni. 

 A single specimen of Lethocerus cf. indicus was 

encountered at the illuminated porch of a field station 

building , lying upside down on the concrete floor (7 

April 2012, 8:40 PM, 695 m a.s.l.).  
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m a.s.l.). The individual measured 82 mm body length. 

On the same day, rain had fallen from 4:50 to 7:15 PM. 

When released inside a young forest stand, the insect 

moved a few meters on the leaf litter before climbing up 

a smaller tree to a height of 4-5 m.  
 

Naucoridae LEACH, 1815 (Hemiptera) (Fig. 5.3 & 5.4) 
 

A single, dead specimen of Naucoridae was recorded on  

    

a paved road surrounded by secondary forest (695 m 

a.s.l.). The insect (18 mm  body length) was found on 10 

April 2012 (12:15 PM), on a dry and sunny day.  

 

Cercotmetus sp. AMYOT & SERVILLE, 1843 

(Hemiptera, Nepidae) (Fig. 5.5) 
 
 

Several specimens of Cercotmetus sp. were recorded in a  

Jestrzemski and Schütz 

6 

1 2 
1 cm 1 cm 

3 4 

5 6 

Figure 3. 1) Heterometrus petersii, 103 mm body length (dorsolateral view), 2) Heterometrus petersii (same 

specimen, dorsal view), 3) and 4) Tarantula (Selenocosmiinae), inside its silk-lined burrow at the edge of an in-

terprovincial road; photo taken at day, 5) Tarantula (Selenocosmiinae) inside silk-lined burrow at the edge of a 

muddy rivulet; photo taken at night, 6) The same individual showing its chelicerae when threatened (photographs 

by D. Jestrzemski). 
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shallow, muddy rivulet surrounded by secondary bam-

boo forest in Chu Mom Ray NP core zone (384 m a.s.l.). 

A water stick insect nymph was observed on 19 April 

2013 (7:30 PM).  
 

Laccotrephes sp. ST¡L, 1865 (Hemiptera, Nepidae) 

(Fig. 5.6) 
 

Three water scorpions (Laccotrephes sp.) were recorded 

at and around a field station. Two specimens were obser-

ved inside a shallow pasture pond about 220 m from the 

station, situated at the edge of agricultural farmland and 

degraded,   

forest, in the national park buffer zone (11 April 2012,        

11:23 PM) (674 m a.s.l.). The pond had a diameter of 

about 2.5 m with a depth of ca. 15 cm, and was inhabited 

by tadpoles. A water scorpion of 35 mm body length 

(without siphon) preyed and fed upon a tadpole, before 

being grabbed by an equally large conspecific. Both in-

sects engaged in copulation. When visited again on 4 

May and 8 June 2012, the pond was dried out (Fig. 8.4 ï 

8.6). A larger water scorpion was found in a muddy pud-

dle next to an illuminated building (694 m a.s.l.), on 8 

June 2012 (11:10 PM). The insect had a body length of 

47 mm (without siphon). 

 

Arthropods as predators of herpetofauna  

7 

1 2 

4 

3 

5 

1 cm 

1 cm 

1 cm 

Fig. 4. 1) Scolopendra dehaani, specimen with 220 mm body length, 2) Scolopendra dehaani, resting on tree trunk, 

3) Scolopendra dehaani, resting on liana, 4) Thereuopoda longicornis, 50 mm specimen captured in a funnel trap, 5) 

Close-up view of Thereuopoda longicornis resting on a rotting tree stump (62 mm body length); the 5th right leg is 

missing (photographs by D. Jestrzemski). 
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