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Qualitative sampling of stoneflies (Order Plecoptera) from two streams at Nam Nao 
National Park, Thailand, were conducted monthly from April 2001 to June 2002. Three families 
and nine genera of Plecopteran larvae were found. They consisted of i) Perlidae, Neoperla, 
Etrocorema, Phanoperla and Tetropina; ii) Nemouridae, Amphinemura, Indonemoura, Nemoura 
and Sphaeronemoura; and iii) Leuctridae, Rhopalopsole. Seven species of adult were found: 
Neoperla sp., N. gordonae Stark, N. mnong Stark, N. cavaleriei (Navas), Etrocorema 
nigrogeniculatum (Enderlein), Amphinemura sp. and Rhopalopsole sp. Both nymphal and adult 
stages of Neoperla and Amphinemura were in abundance in both streams. Association between 
nymphal and adult stages by rearing nymphs in the laboratory succeeded for N. mnong,  
E. nigrogeniculatum and Amphinemura sp. Morphology of nymphs, genitalia and eggs of adults 
were described and illustrated. Morphology of genitalia and eggs of each species are very 
distinctive. Some ecological aspects of stonefly larvae revealed that most stonefly nymphs 
occupied fast-flowing reaches with deposited leaf packs. Age distribution of larvae indicated an 
asynchronous development pattern. They emerged during winter to summer. They had a tendency 
to be non-seasonal and univoltine. Based on gut analyses of larvae, E. nigrogeniculatum is a 
predator and consumed mainly Chironomidae, Simuliidae and detritus. 
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Introduction 

Stoneflies are one of the important components of the benthic community in the lotic 
ecosystem. Two thousand species have been named. They occur at specific temperatures and at high 
altitude (Dudgeon, 1999) but are rather poorly known in South East Asia (Stark, 1987).  The larvae are 
primarily associated with clean and cool running water and are sensitive organisms to pollution change 
(Morse et al., 1990).  Four families, 13 genera and 28 species of stoneflies have been recorded from 
Thailand (Sivec, personal comm.).  Due to the limited studies of stoneflies in Thailand, a well 
established taxonomy of this group is therefore a priority for study. 

The purposes of the study are to (i) explore species diversity (ii) to investigate their ecology 
and (iii) to describe the morphology of larval and adult stages for further studies. 

 
Methodology 

1. Study sites 

Yakruae (latitude 16°44' 19.7" N and longtitude 101°34'26.4" E) and Phromlaeng (latitude 
16°38'24.2" N and longtitude 101°34'52.9" E) streams are located in Nam Nao National Park, 
Thailand. Substrates are composed of bedrock, boulder, cobble, gravel, sand and leaf packs.  

2. Water quality 

Some physical and chemical parameters: water and air temperature, water depth, current 
speed, pH, total dissolved solid (TDS), conductivity and dissolved oxygen (DO) were measured just 
before specimen sampling.  The water quality data was analysed by SPSS 9.0 for Windows. 

3. Species diversity 

Qualitative sampling of stonefly nymphs was conducted from 4 stations on each stream by 
hand-picking and their microhabitats were explored. Ultraviolet light-traps were operated over night 
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for catching adults.  All specimens were preserved in 70% ethanol.  Fully grown nymphs were reared 
in the laboratory in order to associate with the adult. Eggs were prepared for SEM following the 
method of Nopnit (2527) for external morphological studies. Major taxonomic documents used for 
identification were: Dudgeon (1999), Sivec et al. (1988) etc. 

4. Age distribution 
The widths (mm) of head capsules between the outer margins of the eyes were measured 

under a compound microscope for determination of size class. Size classes were determined from head 
width frequency distributions. To obtain the age distribution pattern of larvae, size frequency 
distributions were analysed using mean head widths of each month. 

5. Gut content analysis 
The study of gut analysis followed the method of Cummins (1973). 

 
Results and Discussion 

1. Water quality  
Water current speed and air temperature 

of Yakruae stream were significantly lower than 
those of Phromlaeng stream whereas pH, TDS and 
conductivity were higher. The DO, water depth and 
water temperature were not significantly (p>0.05) 
between streams. The water quality variation 
followed the seasonal cycle. DO was >5.0 mg/l and 
pH was 5.0-9.0. The results reveal that water quality 
of both streams are acceptable for aquatic 
organisms (Abel, 1996). In addition, water 
temperature, water current, oxygenation and 
mineralization are important factors for species 
distribution (Zamora-Munoz et al., 1993).  

2. Species diversity 
Qualitative sampling of stoneflies (Order Plecoptera) from Nam Nao National Park, 

Thailand, were conducted monthly from April 2001 to June 2002. Nine genera of Plecopteran larvae 
and seven species of adult were found (Table 1, Fig. � and �).  

Both nymphal and adult 
stages of Neoperla and Amphinemura 
were the most abundant in both streams 
and they are widely distributed in Asia 
(Sivec et al., 1988; Stark, 1987; Zwick, 
1981). Rhopalopsole was the only 
Leuctridae found in Asia (Sivec, 1981). 
The morphologies of eggs of Neoperla 
sp. (Fig. 3a) and E. nigrogeniculatum 
(Fig. 3b) have very distinctive patterns. 

3. Microhabitat 
Perlidae and Nemouridae 

nymphs were found in decomposed 
leaf packs and Leuctridae inhabited 
sand and cobble. Nevertheless, most 
stoneflies prefered to inhabit fast-
flowing reaches where oxygen 
replenishment was constant (Hynes, 
1976; Morse et al., 1990).  Substrate 
types, water temperature and 

Table 1. List of stoneflies from Nam Nao National Park. 
Larvae Adults 

1. Neoperla Neoperla sp. 
 N. gordonae 
 N. cavaleriei 
 N. mnong 
2. Etrocorema E. nigrogeniculatum 
3. Phanoperla - 

4. Tetropina - 

5. Amphinemura Amphinemura sp. 
6. Indonemoura - 

7. Nemoura - 

8. Sphaeronemoura - 

9. Rhopalopsole Rhopalopsole sp. 

 

Figure 1. Stonefly larvae (a) Neoperla, (b) Etrocorema,  
(c) Phanoperla, (d) Tetropina, (e) Amphinemura,  
(f) Indonemoura, (g) Sphaeronemoura and (h) 
Rhopalopsole (scale = 1 mm). 
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oxygenation play important roles in nymph 
distribution (Zamora-Munoz et al., 1993). 

4. Age distribution 
The age distribution of larvae indicated 

an asynchronous development pattern and they 
emerged from winter to summer. They had a 
tendency to be non-seasonal univoltine. 

5. Gut content analysis  
E. nigrogeniculatum is a predator. The 

larvae consumed mainly Chironomidae, Simuliidae 
(90%) and the others ate detritus, filamentous 
algae, diatoms and plant tissues (10%). 
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Figure 2. Stonefly adults (a) E. nigrogeniculatum, 
female (b) E. nigrogeniculatum, male  
(c) N. mnong and (d) Amphinemura sp. 

Figure 3. Egg morphology of (a) Neoperla sp. 
and (b) E. nigrogeniculatum. 
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