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ชื่อวิทยานิพนธ- ความหลากหลาย วงชีวิต และคุณค3าทางอาหาร ของแมลงหนอนปลอกน้ำ บริเวณป>าดิบเขา 
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สาขาวิชา การเพาะเลี้ยงสัตวEน้ำ และทรัพยากรประมง (หลักสูตรนานาชาติ) 

 

ป7การศึกษา 2564 

 
บทคัดย'อ 

การศึกษาครั้งนี้เปQนการศึกษาความหลากหลาย วงชีวิต และคุณค3าทางอาหารของแมลงหนอนปลอกน้ำ 

รวมถึงการศึกษาลักษณะของตัวอ3อน การเชื่อมโยงระหว3างระยะตัวอ3อนและตัวเต็มวัย ศึกษาวงชีวิตของแมลงหนอน

ปลอกน้ำชนิด Lepidostoma abruptum บริเวณเทือกเขานครศรีธรรมราช ซึ่งตั้งอยู3ในภาคใตXของประเทศไทย จาก

การศึกษาพบแมลงหนอนปลอกน้ำ 3,949 ตัว โดยจำแนกจาก 21 วงศE 60 สกุล 173 ชนิด แมลงหนอนปลอกน้ำ วงศE 

Philopotamidae พบทั้งหมด 32 ชนิด เปQนกลุ3มที่มีความอุดมสมบูรณEมากที่สุด รองลงมาวงศE Hydropsychidae 26 

ชนิด วงศE Polycentropodidae 17 ชนิด และวงศE Psychomyiidae 14 ชนิด ตามลำดับ จากการนับจำนวนแมลง

หนอนปลอกน้ำ พบว3า ชนิดที่มีจำนวนมากที่สุด คือ Trichosetodes sisyphos รองลงมา Chimarra thienemanni 

Chrysotrichia pulmonaria และ Rhyacophila scissoidea จากการศึกษาพบแมลงหนอนปลอกน้ำชนิดใหม3 15 

ชนิด ตัวอย3างเช3น Rhyacophila aksornkoaei Plectrocnemia paras Helicopsyche artinc และ Oecetis 

rochcl และชนิดเหล3านี้มีการปรากฏพบไดXเฉพาะถิ่นที่เทือกเขานีเ้ท3านั้น 

จากการศึกษาลักษณะของตัวอ3อน การเชื่อมโยงระหว3างระยะตัวอ3อนและตัวเต็มวัย ศึกษาวงชีวิต และ

คุณค3าทางอาหารของแมลงหนอนปลอกน้ำ ชนิด Lepidostoma abruptum โดยการเก็บตัวอย3างทุก 2 เดือน ตลอด

ทั้งปt เก็บโดยวิธีสุ3มเก็บตัวอย3าง บริเวณน้ำตกทีค่วามสูง 911 เมตร (พิกัด 8o50’35’’N 99o28’38’’E) ในเขตพื้นที่

อุทยานแห3งชาติใตXร3มเย็น ช3วงเดือนมีนาคม 2562 ถึง เดือนกุมภาพันธE 2563 จากการศึกษา พบว3า ตัวอ3อนแมลง

หนอนปลอกน้ำชนิด L. abruptum อาศัยบริเวณแอ3งน้ำ ในลำธารขาดเล็ก ลักษณะแหล3งที่อยู3อาศัยเปQนทรายขนาด

เล็ก กXอนกรวดขนาดเล็ก วัสดุของพืชที่ตายแลXว ใบไมXทับถมบริเวณพื้นทXองน้ำ การศึกษาวงชีวิตของแมลงหนอน

ปลอกน้ำของตัวอย3างทั้งหมด 74 ตัว วงชีวิตมีทั้งหมด 5 ระยะ ไดXแก3 (ระยะตัวอ3อน 1-4 ระยะดักแดX และพัฒนาเปQน

ตัวเต็มวัย) การเจริญเติบโตตลอดวงชีวิตใชXระยะเวลาประมาณ 1 ปt นอกจากนี้การวิเคราะหEคุณค3าทางอาหาร พบค3า

โปรตีน เท3ากับ 49.08% ค3าไขมันรวมเท3ากับ 27.18% ค3าใยอาหารเท3ากับ 5.93% ค3าความชื้นเท3ากับ 68.87% ค3าโอ

เมกXา-3 เท3ากับ 0.19% ค3าโอเมกXา-6 เท3ากับ 6.42% และค3าโอเมกXา-9 เท3ากับ 11.75%. 

สรุปผลการศึกษา บริเวณอุทยานแห3งชาติเขานันมีความหลากหลายมากที่สุด รองลงมาอุทยานแห3งชาติใตX

ร3มเย็น และนXอยที่สุดที่อุทยานแห3งชาติเขาหลวง จาการศึกษาพบแมลงหนอนปลอกน้ำชนิดใหม3ของโลกทั้งหมด 15 

ชนิด วงชีวิตของแมลงหนอนปลอกน้ำชนิด L. abruptum มี 5 ระยะ พบมีค3าโปรตีนสูงถึง 49.08%  
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Abstract  
This study aimed to study the diversity, life cycle and nutritional values of 

Trichoptera and to study larval morphology, life cycle, and nutritional values of the 
Lepidostoma abruptum Banks, 1931 at Montane Evergreen Forest of Nakhon Si 
Thammarat Ranges. The result show that 3,949 adult Trichoptera specimens have been 
collected, belonging to 21 families, 60 genera, and 173 species. The most abundant 
Trichoptera families in the study sites were Philopotamidae (32 species), 
Hydropsychidae (26 species), Polycentropodidae (17 species), and Psychomyiidae (14 
species), in rank order by species count. The Trichoptera species found in greatest 
numbers were Trichosetodes sisyphos Malicky&Prommi 2006, Chimarra thienemanni 
C&M 1989, Chrysotrichia pulmonaria Xue&Yang 1990, and Rhyacophila scissoidea 
Kimmins 1953. 15 new species of Trichoptera were described from this area, such as 
Rhyacophila aksornkoaei Laudee&Malicky 2019, Plectrocnemia paras 
Malicky&Suwannarat 2020, Helicopsyche artinc Malicky&Suwannarat 2020 and 
Oecetis rochcl Malicky&Suwannarat 2020, and these are apparently endemic to the 
mountain ranges. 

The specimens were collected bimonthly in one year by pick sampling method 
from Tai Rom Yen National Park, in Southern Thailand (8o50’35’’N 99o28’38’’E), at 
911 meters above the sea level during March 2019 and February 2020. The larvae of L. 
abruptum lived in a pool in a small stream, where the substrate was dominated by fine 
sand, fine gravel, dead plant materials, and leaves. For the life cycle, 74 specimens were 
measured for the head capsule width. The results indicate presence of 5th instar larvae 
(instar I-IV, pupae, and adult) this being a non-seasonal species. In addition, the 
specimens were determined for the nutritional values: protein (49.08%), total fat 
(27.18%), total dietary fiber (5.93%), moisture (68.87%), omega-3 (0.19%), omega-6 
(6.42%), and omega-9 (11.75%). 

Summary of the study the Trichoptera are the most diversity at Khao Nan, 
followed with Tai Rom Yen and the least at Khao Luang National Park. Montane 
Evergreen Forest of Nakhon Si Thammarat Ranges were found 15 new species of 
Trichoptera. The life cycle of L. abruptum was 5 stages, with protein values as high as 
49.08%. 
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3. Summary of Contents 

3.1 Introduction 

Thailand is in the oriental region of the zoogeographic region and has a high 
diversity of flora and fauna (Morse, 2016). It is in the tropical zone. Tropical evergreen 
forests are the most important ecosystems in the world, and they are found especially 
in the Southeast Asian countries Thailand, Laos, Myanmar, Malaysia, and Indonesia. 
They occupy about a tenth of the world’s land area (Thomas&Baltzer, 2002) and 
include two main subtypes: deciduous forests and evergreen forests. Evergreen forest 
is characterized by trees not losing the leaves seasonally, but instead staying green 
throughout the year. However, the evergreen forests fall into three subtypes: tropical 
rain forests, dry tropical rain forests, and montane evergreen forests. These are located 
from the North to the South, throughout the latitudes. In Thailand, plentiful hill 
evergreen forests are found in the northern part, for example in Doi Inthanon National 
Park and Doi Suthep-Pui National Park, where the elevation is over 1,000 meters from 
the mean sea level (Ruangpanit, 1998). In the southern part of Thailand, this type of 
forest is found in the Nakhon Si Thammarat Ranges where it possesses a wide range of 
habitats and consists of tropical rain forest, dry tropical rain forest and montane 
evergreen forest. Four national parks are in the ranges, namely Namtok Si Khit, Tai 
Rom Yen, Khao Nan, and Khao Luang National Parks. The Trichoptera reported from 
this area include 75 species in 32 genera and 15 families. Also, one new species, 
Rhyacophila suratthaniensis, was discovered from the ranges at 164–436 meters above 
the mean sea level (Laudee&Malicky, 2015). 

Trichoptera is in the kingdom Animalia, Phylum Arthropoda, and Class Insecta. 
Trichoptera are caddisflies (Williams&Feltmate, 1994). The Trichoptera insects go 
through a complete metamorphosis. They resemble moths but there are differences in 
hairs on the wings, long antennae, and a sucking mouthpart. Some species of adult 
Trichoptera show wonderful colors from yellow through grey or from brown to black. 
(Neboiss, 1997). Diversity of Trichoptera species is abundant and is most important for 
the freshwater ecology. There have been discovered 14,548 species, 616 genera, and 
49 families worldwide, while Trichoptera species are found in the largest numbers in 
the Oriental Region (Morse, 2016). In Thailand, over 1,000 species of the Trichoptera 
order have been discovered in the past 40 years, with more than 70% being newly 
discovered (Malicky&Chantaramongkol, 1993; Thapanya et al., 2004; Malicky, 2010; 
Chantaramongkol et al., 2010; Esor et al., 2016; Laudee&Malicky, 2014; 
Laudee&Malicky, 2016; Laudee&Prommi, 2016; Laudee et al., 2017; 
Laudee&Malicky, 2018; Suwannarat et al., 2018; Suwannarat et al., 2019; Suwannarat 
et al., 2020; Malicky&Suwannarat, 2020; Malicky et al., 2020). The studied areas have 
mainly been in northern Thailand, such as Inthanon National Park and Suthep-Pui 
National Parks, where the forest types are upper hill evergreen forests, lower hill 
evergreen forests or moist evergreen forests (Malicky&Chantaramongkol, 1993; 
Thapanya et al,. 2014). In southern Thailand, studies of Trichoptera species have been 
conducted mainly in moist evergreen forest type. Prommi&Permkam (2010) reported 
on adult Trichoptera from Ko Hong hill, and thirty species, 20 genera and 10 families 
were recorded. The three new species Chrysotrichia pallu Prommi&Permkam 2010, 
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Adicella elon Prommi&Permkam 2010, and Oecetis husam Prommi&Permkam 2010 
were described. Recently, Laudee&Malicky (2015) reported 75 species in 32 genera 
and 15 families, including a new species, Rhyacophila suratthaniensis 
Laudee&Malicky (2015) collected from streams in Nakhon Si Thammarat Range that 
is covered by moist evergreen forest.  

The biology, habitat and life cycle of Trichoptera are distinguished into non-
seasonal and seasonal cycles. The stages in the life cycle are holometabolous including 
eggs, larvae, and adults. Males and females copulate terrestrially, and the females 
generally lay 20 to 1,000 eggs. Most of the life is spent in the larval stage. Larvae have 
heads that are distinctively in a head capsule. Eyes and antennae are small and 
inconspicuous. They have thoracic legs, wing pads, anal prolegs, and filamentous gills 
(McCafferty, 1983). However, genus Lepidostoma was reported as a shredder and 
univoltine life cycle species (Grafius&Anderson 1980; Malicky 2021). Dinakaran et al. 
(2013) reported that the larvae live in slow-moving streams where leaf litter and woody 
debris are deposited. Also, Ito 2011 reported that the larvae of Lepidostoma spp. live in 
small streams in hygropetric habitats with wet semi-aquatic plants in mountain area. In 
addition, Karaouzas&Waringer (2016) and Terefe et al. (2018) reported that European 
Lepidostoma inhabits springs and cool slow streams at mountain areas. For the life 
cycle of the Lepidostoma, L. nuburagangai was reported from India. Five stages of 
instar larvae were shown with the first instar building their cases of sand, the second 
and third instars making their cases of sand and pieces of leaves, and the fourth and 
fifth instar cases are made of leaves (Dinakaran et al. 2013). 

The nutritional values of insects are very diverse. More than 1,700 species of 
insects are reported to be edible for humans and animals that have been already used 
for this purpose for almost 10,000 years (Riggi et al. 2016). Insects have been long used 
as human food and animal feed (Riggi et al., 2014). The Trichoptera reportedly include 
10 species providing healthy food with low fat, but high in calcium, iron, zinc and 
protein (Van Huis et al., 2003). An analysis of aquatic insect nutrition values reported 
that they have high protein contents as percentage of dry weight, as in Ephemeroptera 
(66.26%), Odonata (40–65%), Hemiptera (42–73%) and Coleoptera (23–66%) 
(Xiaoming et al. 2010). Trichoptera is important to aquatic ecosystems because it is a 
food source for fish and other aquatic life. Nutrition values of ten species of Trichoptera 
were reported as healthy food with low fat, but high calcium, iron, zine, and protein 
(Anankware et al. 2015). Reinecke&Owen (1980) reported that Trichoptera has high 
nutritional values: protein 45.7%, fiber 8.8 %, and ash 33.8 % by dry weight. In this 
study, the diversity and distribution of Trichoptera species from montane evergreen 
forests were surveyed. The species diversity data were used as primary data for 
ecological and life cycle study. Also, nutritional values of Lepidostoma abruptum 
Banks, 1931, are assessed. The results facilitate potential culturing of the insect for 
aquatic animal food.
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3.2 Thesis objectives 

 3.2.1 To study the diversity and distribution of Trichoptera in montane evergreen 
forest streams of Nakhon Si Thammarat Ranges. 

 3.2.2 To study life cycle of some Trichoptera species found in Nakhon Si 
Thammarat Ranges. 

 3.2.3 To study the nutritional values of Trichoptera as regards protein, fat, fiber, 
moisture, omega–3 and omega-6. 
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3.3 Results and Discussion 

3.3.1 Montane evergreen forest streams of Nakhon Si Thammarat Ranges 

3.3.1.1 Study site 

The samples of Trichoptera in this study were collected from 15 study sites 
covered by tropical evergreen forest at 1,000–1,800 meters above sea level in Nakhon 
Si Thammarat ranges (Figure 1), located in the three National Parks: Tai Rom Yen, 
Khao Nan, and Khao Luang. Five study sites were randomly chosen and placed along 
one major stream in each national park (Table 1). The forest cover was hill evergreen 
forest in each National Park. The forest cover at Tai Rom Yen National Park was mostly 
at 85%, while the forest cover at Khao Nan National Park at the first and fourth study 
sites was 95 %. The forest cover at Khao Luang National Park study sites was 80 % 
(Figure 1). 

 

 

Figure 1. Map of study sites at Nakhon Si Thammarat Ranges, in Tai Rom Yen, Khao 
Nan and Khao Luang National Parks. 
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Table 1. Description of study sites in Tai Rom Yen National Park, Khao Nan National 
Park and Khao Luang National Park at Nakhon Si Thammarat Ranges 

Area Site Code Stream Name geographical 
locations 

Height 
(meters) 

Tai Rom Yen National 
Park, 
Surat Thani province 

TR1 Klong Lamphun 1 8o50’26”N 
99o29’56”E 

1,100 

TR2 Klong Lamphun 2 8o50’11”N 
99o29’07”E 

960 

TR3 Klong Lamphun 3 8o50’35”N 
99o28’38”E 

911 

TR4 Klong Lamphun 4 8o50’39”N 
99o28’21”E 

875 

TR5 Klong Lamphun 5 8o50’36”N 
99o28’01”E 

854 

Khao Nan National 
Park, 
Nakhon Si Thammarat 
province 

KN1 Klong Gray 1 8o44’02”N 
99o31’39”E 

1,263 

KN2 Klong Gray 2 8o44’01”N 
99o32’41”E 

1,250 

KN3 Klong Gray 3 8o46’19”N 
99o31’52”E 

1,147 

KN4 Klong Gray 4 8o45’43”N 
99o31’56’’E 

1,241 

KN5 Klong Gray 5 8o45’30”N  
99o32’41”E 

1,132 

Khao Luang National 
Park, 
Nakhon Si Thammarat 
province 

KL1 Klong Tha Di 1 8o29’24”N 
99o44’40”E 

1,366 

KL2 Klong Tha Di 2 8o28’59”N 
99o43’40”E 

903 

KL3 Klong Tha Di 3 8o28’02”N 
99o43’37”E 

823 

KL4 Klong Tha Di 4 8o28’51”N 
99o43’42”E 

802 

KL5 Klong Tha Di 5 8o27’58”N 
99o42’45”E 

793 

 
3.3.1.2 Description of study sites at montane evergreen forest streams of 
Nakhon Si Thammarat Ranges 

3.3.1.2.1 Description of study sites in Tai Rom Yen National Park 

- The highest elevation study site (TR1) at this national park was 1,100 meters 
above sea level. The substrate was dominated by bedrock and boulders above water 
level, at a big pool, with cobble, gravel, and sand at the deepest level (Figure 2). 
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- The second highest study site (TR2) was 960 meters above sea level. The 
substrate was dominated by bedrock and boulders above water level, at a big pool, with 
cobble, gravel, and sand at the deepest level (Figure 3). 

- The third highest study site (TR3) was 911 meters above sea level. The 
substrate was dominated by bedrock and boulders above water level, at the middle of 
pool covered with cobbles, and gravel and sand at deepest level (Figure 4). 

- The fourth highest study site (TR4) was 875 meters above sea level. The 
substrate was dominated by bedrock and boulders with some sand at the deepest level 
(Figure 5). 

- The lowest study site (TR5) was 854 meters above sea level. The substrate 
was dominated by bedrock and boulders above water level, with cobble, gravel, and 
sand at the deepest level (Figure 6). 

- 95 percentage forest cover was dominant at Tai Rom Yen National Park at 
the first, fourth, and lowest study sites; but the third study site had 85 % and the second 
study site 80 % cover. 
 

 

 

Figure 2. Study site (TR1) at Tai Rom Yen National Park. 
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Figure 3. Study site (TR2) at Tai Rom Yen National Park. 

 
 

 

Figure 4. Study site (TR3) at Tai Rom Yen National Park. 
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Figure 5. Study site (TR4) at Tai Rom Yen National Park. 

 
 
 
 

 

Figure 6. Study site (TR5) at Tai Rom Yen National Park. 
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3.3.1.2.2. Description of study sites at Khao Nan National Park 
- The highest elevation study site (KN1) at this national park was 1,263 meters 

above sea level. The substrate was dominated by sand with gravel at the deepest level 
(Figure 7). 

- The second highest study site (KN2) was 1,250 meters above sea level. The 
substrate was dominated by boulders, cobble, gravel, and sand (Figure 8). 

- The third highest study site (KN3) was 1,147 meters above sea level. The 
substrate was dominated by bedrock and boulders above the water level, deep pool in 
the middle, cobble, gravel, and sand at the deepest location (Figure 9). 

- The fourth highest study site (KN4) was 1,241 meters above sea level. The 
substrate was dominated by large boulders, cobble, gravel, and sand in the deepest area 
(Figure 10). 

- The lowest study site (KN5) was 1,132 meters above sea level. The substrate 
was dominated by bedrock and boulders above water level, cobble, gravel, and sand at 
the deepest area (Figure 11). 

- The forest cover at Khao Nan National Parks at the third and lowest locations 
was about 85 %, while the highest study site had 95 % cover. The other cases had 90 
and 80 % covers, namely at the second and fourth study sites (Table 1). 

 

 

Figure 7. Study site (KN1) at Khao Nan National Park. 
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Figure 8. Study site (KN2) at Khao Nan National Park. 

 
 

 

Figure 9. Study site (KN3) at Khao Nan National Park. 
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Figure 10. Study site (KN4) at Khao Nan National Park. 

 
 

 

Figure 11. Study site (KN5) at Khao Nan National Park. 
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3.3.1.2.3. Description of study sites at Khao Luang National Park 

- The highest study site (KL1) at this national park was 1,366 meters above 
sea level. The substrate was dominated bedrock above water level, the middle of the 
pool was covered with sand and silt, and there was cobble and gravel at the deepest 
level (Figure 12). 

- The second highest study site (KL2) was 903 meters above the sea level. The 
substrate was dominated by large boulders, cobble, gravel, and sand (Figure 13). 

- The third highest study site (KL3) was 823 meters above sea level. The 
substrate was dominated by bedrock above water level, while otherwise there was sand 
and silt, with cobble and gravel at the deepest level (Figure 14). 

- The fourth highest study site (KL4) was 802 meters above sea level. The 
substrate was dominated by large boulders, cobble, gravel, and sand at the deepest level 
(Figure 15). 

- The lowest study site (KL5) was 793 meters above sea level. The substrate 
was bedrock and boulders above water level, middle of the pool was covered with 
cobble, gravel, and sand was at the deepest level (Figure 16). 

- To sum up, the highest and lowest study sites of this study were at Khao 
Luang National Park - KL1 and KL5 respectively. The substrate of all study sites was 
dominated by bedrock - predominant above water level, and middle of the pool was 
covered with sand and silt, cobble, and gravel at the deepest level with only small 
differences. The highest forest cover was 95 % and the lowest 80 %. 

 

Figure 12. Study site (KL1) at Khao Luang National Park. 
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Figure 13. Study site (KL2) at Khao Luang National Park. 

 
 

 

Figure 14. Study site (KL3) at Khao Luang National Park. 
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Figure 15. Study site (KL4) at Khao Luang National Park. 

 
 

 

Figure 16. Study site (KL5) at Khao Luang National Park. 
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3.1.1.3 Physical and Chemical parameter of water quality at montane evergreen 
forest streams of Nakhon Si Thammarat Ranges 

The determined water quality parameters for Nakhon Si Thammarat range are 
summarized in Table 2 showing the mean values. Water temperature greatly varied 
from 20.00±0.71 to 26±0.71 °C. Dudgeon (1999) reported the water temperature in 
tropical stream was on average about 20 °C. also Trichoptera species that live in high 
mountain steams where the temperature is under 25 oC are a cool adapted species group 
(Malicky and Chantaramongkol, 1993). That temperature is similar to the average in 
this current study. The mean dissolved oxygen ranged from 7.88±0.42 to 8.06±0.10 
mg/l at Khao Nan National Parks with great species diversity. Moreover, the dissolved 
oxygen is most widely studied in aquatic environmental studies and is of high 
importance for aquatic animals (Hauer and Hill, 1996). 

Table 2. Mean ± S.D. of water quality parameters in Tai Rom Yen, Khao Nan, and 
Khao Luang National Parks, shown with elevations. 

Parameter 
Mean ± SD 

Tai Rom Yen Khao Nan Khao Laung 
854–1,100 1,132–1,263 793–1,336 

Water temperature (°C) 26±0.71 20.00±0.71 22.06±0.55 
pH 7.56±0.24 7.91±0.20 7.93±0.36 
Velocity (m/s) 0.27±0.21 0.27±0.22 0.56±0.18 
Stream width (m.) 1.76±1.67 3±1.06 2.52±0.63 
Stream depth (m.) 0.53±0.2 0.77±0.61 1.03±0.8 
Alkalinity (mg/l) 65.19±11.75 79.39±6.45 68.37±2.24 
Dissolved Oxygen (mg/l) 7.88±0.42 8.06±0.10 7.93±0.15 
Electrical conductivity (µS/cm) 400.03±145.64 479.03±35.10 568.53±18.35 
Total dissolved solid (mg/l) 204.87±37.21 214.59±23.26 248.43±19.53 
Salinity (mg/l) 0.02±0.04 0.02±0.04 0.06±0.09 
Nitrate-nitrogen, NO3-N (mg/l) 0.05±0.03 0.03±0.01 0.02±0.01 
Phosphate, PO4 (mg/l) 0.17±0.01 0.15±0.01 0.15±0.01 
Ammonia-nitrogen, NH4-N 
(mg/l)  

0.20±0.27 0.45±0.35 0.48±0.36 
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3.3.2 Trichoptera diversity in montane evergreen forest streams of Nakhon Si 
Thammarat Ranges 

Species diversity of Trichoptera in lower hill evergreen forests of Tai Rom Yen, 
Khao Nan, and Khao Luang National Parks, in Nakhon Si Thammarat Range of 
southern Thailand, was investigated. Adult Trichoptera specimens were collected 
representing 21 families, 60 genera, and 173 species (Table 3). From Tai Rom Yen 
National Park, which is in the western mountain range, 96 species of Trichoptera were 
identified. Khao Nan National Park in the eastern mountain range had 118 species 
found. In addition, Khao Luang National Park in the southern mountain range was 
represented by 81 recorded species of Trichoptera. The most abundant families of 
Trichoptera in this study were Philopotamidae (30 species), Hydropsychidae (26 
species), Leptoceridae (21 species), and Polycentropodidae (17 species), in rank order 
of species count (Figure 17).  

 

 

Figure 17. Numbers of Trichoptera species collected from Tai Rom Yen, Khao Nan 
and Khao Luang National Parks, shown by family. 

The Trichoptera species found in greatest numbers are Trichosetodes sisyphos, 
Chimarra thienemanni, Chrysotrichia pulmonaria, and Rhyacophila scissoidea. The 
abundant Trichoptera species in these areas are Rhyacophila scissoides, Chrysotrichia 
pulmonaria, Chimarra bimbltona, C. thienemanni, Pseudoneureclipsis uma, 
Psychomyia pinsuwanae, Diplectrona hermione, Cheumatopsyche charites, C. copia, 
C. dhanikari, Trichosetodes sisyphos, Paduniella hariel and Psychomyia hobrazym. 
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Then there were rare Trichoptera species in these areas, such as Rhyacophila olahi, 
Agapetus viricatus, Apsilochorema natibhinam, Glossosoma malayanum, 
Proxiphocentron arjinae, Psychomyia kerynitia, Tinodes sitto, Tinodes lebeli, Abaria 
iuma, Nyctiophylax tonngachang, Ecnomus vibenus, E. robustior, Diplectrona burha, 
Pseudoleptonema erawan, P. supalak and Eubasilissa maclachlani (Table 3). 

Trichoptera species from hill evergreen forests were compared and discussed, 
based on data of Trichoptera in Southern Thailand from moist evergreen forest (Laudee 
and Malicky, 2015; Prommi, 2007). The species of Abaria iuma, Apsilochorema 
utchtchunam, A. natibhinam, Cheumatopsyche dhanikari, Chrysotrichia pulmonaria, 
C. talthybios, Drepanocentron jubal, Ecnomus robustior, E. thugarma, Eubasilissa 
maclachlani, Goera unica, G. fuscipenne, Hydroptila portunus, H. rumpun, H. sabit, 
Kisaura peleg, Lepidostoma moulmina, Leptocerus consus, Nyctiophylax tonngachang, 
Orthotrichia curvata, Polyplectropus nangajna, Psychomyia kerynitia, 
Pseudoneureclipsis baring, P. cheiron, Wormaldia lot, Eubasilissa maclachlani, 
Rhyacophila aksornkoaei, Plectrocnemia paras, Helicopsyche artinc, Oecetis rochcl, 
and Macrostemum nigralatum were found only at lower hill evergreen forests. 
However, the species of Trichoptera from the two forest types are mostly similar, and 
the many species that occur in both forest types include Rhyacophila suratthaniensis, 
R. tantichodoki, Ugandatrichia hairanga, Chimarra sita, C. spinifera, C. suthepensis, 
C. yskal, Gunungiella Sibylla, G. fimfafiazga, Polyplectropus matthatha, 
Pseudoneureclipsis baring, P. tramot, Paduniella hatyaiensis, Psychomyia adun, 
Tinodes lebeli, Abaria iuma, Ecnomus neri, E.puro, E. totiio, Diplectrona dulitensis, 
D. gombak, Amphipsyche gratiosa, Hydropsyche brontes, Goera anakpiatu, 
Helicopsyche boniata, Lepidostoma brevipennis, Oecetis lotis, Setodes kybele, S. 
thoneti, and Trichosetodes sisyphos (Table 3). 

For comparison with prior studies of Trichoptera species in northern Thailand, 
the caddisfly data from this study are discussed with the Trichoptera species from Doi 
Inthanon and Doi Suthep-Pui, in Northern Thailand (Malicky and Chantaramongkol, 
1993; Thapanya et al., 2004; Suwannarat et al., 2020). The results show that many of 
Trichoptera species are ubiquitous and occur throughout the country, such as Adicella 
evadne, A. koronis, Anisocentropus diana, Cheumatopsyche charites, C. copia, 
Chimarra monorum, C. bimbltona, C. Pipake, C. atnia, C. lannaensis, C. suthepensis, 
Goera uniformis, Hydromanicus abiud, H. inferior, Hydropsyche camillus, H. 
pallipenne, Micrasema fortiso, Macrostemum floridum, M. hestia, M. midas, 
Diplectrona hermione, Oecetis tripunctata, Rhyacophila scissoides, Stenopsyche 
siamensis, Potamyia flavata, P. phaidra, Ugandatrichia hairanga, U. kerdmuang, and 
Lype atnia (Table 3). In addition, the Trichoptera species that occur in hill evergreen 
forests found in this study and also in Doi Inthanon and Suthep-Pui National Parks 
(where the elevation is higher than 900 meters from mean sea level) include Agapetus 
viricatus, Apsilochorema utchtchunam, Chimarra devva, C. lannaensis, C. suthepensis, 
Cheumatopsyche dhanikari, C. trilari, Chrysotrichia pulmonaria, C. talthybios, 
Diplectrona hermione, D. burha, Dolophilodes adnamat, Eubasilissa maclachlani, 
Glossosoma malayanum, Goera mandana, Hydropsyche doctersi, Micrasema fortiso, 
Oecetis tripunctata, Orthotrichia deukalion, Paduniella semarangensis, 
Polyplectropus admin, P. menna, Potamyia flavata, P. phaidra, Pseudoneureclipsis 
usia, Rhyacophila murhu, R. xayide, R. malayana, and Tinodes ragu (Table 3). 
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Trichoptera species that live in high mountain steams where the temperature is under 
25 oC are a cool adapted species group (Malicky&Chantaramongkol 1993). The 
Oriental region of Zoogeographic region is divided into Indian subregion, Indo-chinese 
subregion, Sundaic subregion and Wallacea subregion. In this study, many species 
occurred only in southern Thailand, which is part of the Sundaic subregion, such as 
Rhyacophila suratthaniensis, R. tantichodoki, Apsilochorema natibhinam, 
Pseudoneureclipsis zethos, Ecnomus thugarma, Tagalopsyche osiris, and 
Trichosetodes sisyphos, and the 15 new species which were described from this study. 
This result shows that some species that live in lower hill evergreen forests of southern 
Thailand are Sundaic subregion species. 
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Table 3. Number counts of Trichoptera species found in Tai Rom Yen, Khao Nan 
and Khao Luang National Parks: distribution and abundance 

 
Name of Trichoptera 

Hill evergreen 
forests 

(the current 
study) 

Northern 
Thailand 
 
 
 

Southern 
Thailand 
 

Abun-
dance 

Distri- 
bution 
 

TR 
 

KN 
 

KL 
 

TP BL PM LD 

Rhyacophilidae           

Rhyacophila aksornkoaei  
Laudee&Malicky 2019 

  14 - - - - p E 

Rhyacophila longicaudata  
Malicky&Suwannarat 2019 

 3 5 - - - - p E 

Rhyacophila olahi  
Aramitage&Arefina 2003 

  2 - - - - r m 

Rhyacophila suratthaniensis  
Laudee&Malicky 2016 

2 8 6 - - - + p e 

Rhyacophila tantichodoki  
M&C 1993 

10 7 8 - - + + c e 

Rhyacophila malayana  
Banks 1931 

11  10 + + + + c m 

Rhyacophila scissoides  
Kimmins 1953 

166 76 29 + + + + a m 

Rhyacophila tosagam 
M&C 1993 

 3 4 - + + - p e 

Rhyacophila murhu  
M&C 1931 

 2 1 + + - - p m 

Rhyacophila xayide  
M&C 1989 

 2 4 + + - - p m 

Glossosomatidae           

Agapetus viricatus  
M&C 1992 

2   + - - - r m 

Apsilochorema natibhinam  
Schmid 1970 

 2  - - - - r m 

Apsilochorema utchtchunam  
Schmid 1970 

2 2  - - - - p m 

Glossosoma malayanum  
Banks 1934 

 2  + + - - r m 
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Table 3 Continued 

Hydroptilidae           

Orthotrichia kaonan  
Malicky&Suwannarat 2018 

12 2 108 - - - - a E 

Chrysotrichia pulmonaria  
Xue&Yang 1990 

 20 200 - - + - a e 

Chrysotrichia talthybios  
M&C 2007 

  2 - - - - r m 

Hydroptila sabit  
Wells&Huisman 1992 

2 1  - - - - p m 

Hydroptila portunus  
M&C 2007 

 7  - - + - p e 

Hydroptila rumpun  
Wells&Huisman 1992 

 94  - - - - c m 

Hydroptila thuna  
Olah 1989 

 1  - + + - r e 

Macrostactobia runcing  
Wells&Huisman 1992 

2   - - - - r m 

Orthotrichia terpsichore  
M&C 2007 

  2 - - - + r e 

Orthotrichia curvata  
Ulmer 1951 

 2  - - - - r m 

Orthotrichia deukalion  
Malicky&Prommi 2000 

 2 2 - - - - p m 

Scelotrichia temenos  
M&C 2007 

10   - - - - p m 

Ugandatrichia honga  
Olah 1989 

 8 2 + - + + p m 

Ugandatrichia hairanga  
Olah 1989 

  2 + - + - r e 

Ugandatrichia kerdmuang  
M&C 1991 

  4 + - + - p e 
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Table 3 Continued 

Philopotamidae 
 

 
       

Chimarra atnia  
M&C 1993 

8 1 2 + + + + p e 

Chimarra bimbltona  
Malicky 1979 

42 24 >250 + + + + a e 

Chimarra chiangmaiensis  
C&M 1989 

46  2 + - + + c e 

Chimarra devva  
M&C 1993 

8 1  + + - - p m 

Chimarra fulmeki  
Ulmer 1951 

8 4  - - - - p m 

Chimarra htinorum  
C&M 1989 

5   + + - + p e 

Chimarra joliveti  
Jacquemart 1979 

 2 52 - - - - c m 

Chimarra khamuorum  
C&M 1989 

12   + + - + p e 

Chimarra lannaensis  
C&M 1989 

2   - + + - r e 

Chimarra meorum  
C&M 1989 

9   + + + - p e 

Chimarra monorum  
C&M 1989 

58 35  + + + + c e 

Chimarra okuihorum  
Mey 1998 

  2 + - - - r m 

Chimarra pipake  
M&C 1993 

  14 + + + + p e 

Chimarra rama  
M&C 1993 

2  1 - - + - p e 

Chimarra ravanna  
M&C 1993 

73 6  - - + - c e 

Chimarra reasilvia  
Malicky&Prommi 2006 

2   - - + - r e 

Chimarra supanna  
Malicky 1993 

50 24 2 - - + - c e 
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Table 3 Continued 

Chimarra scopulifera  
Kimmins 1957 

5  8 + + + - p e 

Chimarra sita  
M&C 1993 

42   - - + - c e 

Chimarra spinifera  
Kimmins 1957 

8 1 20 + + + + c e 

Chimarra suthepensis  
C&M 1989 

2   + + + - r e 

Chimarra thienemanni  
C&M 1989 

>250 >250 >250 - - - - a m 

Chimarra uppita  
M&C 1993 

  2 + + - - r m 

Chimarra yskal  
Malicky 1989 

  2 - - + + r e 

Dolophilodes adnamat  
M&C 1993 

  8 + + - - p m 

Gunungiella sibylla  
Malicky&Prommi 2006 

12 2 2 - - + - p e 

Gunungiella fimfafiazga  
M&C 1993 

8 2  - - + + p e 

Kisaura peleg  
Malicky&Laudee 2009 

  4 - - - - p m 

Wormaldia lot  
M&C 2009 

1   - - - - r m 

Wormaldia relicta  
Martynov 1935 

  2 + - - - r m 

Stenopsychidae           

Stenopsyche siamensis  
Martynov 1931 

1 6 10 + + + + p m 

Polycentropodidae           

Plectrocnemia paras  
Malicky&Suwannarat 2020 

 2  - - - - r E 

Polyplectropus hofmaierae  
Malicky&Suwannarat 2019 

1   - - - - r E 
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Table 3 Continued 

Polyplectropus josaphat 
Malicky 1993 

 2  - - - - r m 

Polyplectropus admin  
M&C 1993 

 1 6 + + . . p m 

Polyplectropus nangajna  
M&C 1993 

 2  - + - - r m 

Polyplectropus menna  
M&C 1993 

2 2  + + - - p m 

Pseudoneureclipsis baring  
Malicky 1993 

 2  - - - + r e 

Pseudoneureclipsis cheiron  
Malicky&Sompong 2000 

9 2  - - - - p m 

Pseudoneureclipsis zethos  
Malicky&Prommi 2006 

 8  - - - - p m 

Pseudoneureclipsis usia  
M&C 1993 

 1  + + - - r m 

Pseudoneureclipsis tramot  
M&C 1993 

5   - - + + p e 

Pseudoneureclipsis thiras  
M&C 2009 

 2 74 - - - - c m 

Pseudoneureclipsis uma  
M&C 1993 

2 3 126 - + + + a m 

Pseudoneureclipsis locutius  
M&C 1997 

  6 - - - - p m 

Psychomyia hobrazym  
Malicky&Suwannarat 2020 

2 122  - - - - a E 

Psychomyiidae           

Amphipsyche gratiosa  
Navas 1922 

 2  + + + - r m 

Eoneureclipsis chinachotiae  
Malicky&Laudee 2019 

5 12 2 - - - - p E 

Eoneureclipsis querquobad 
 M&C 1989 

1 2 1 + - + - p m 

Paduniella hatyaiensis  
M&C 1993 

 2 4 - - + - p e 
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Table 3 Continued 

 

Paduniella semarangensis  
Ulmer 1913 

 1  - + + - r m 

Proxiphocentron arjinae  
M&C 1993 

 2  - - - - r m 

Psychomyia adun  
M&C 1993 

  3 - - + + p e 

Psychomyia kerynitia  
Malicky&Nuntakwang 2006 

 
 

2 - + - - r m 

Psychomyia kuni  
M&C 1993 

 10 11 - - - - c m 

Psychomyia reguel  
M&C 2009 

 2 1 - - - - p m 

Psychomyia pinsuwanae  
Laudee&Malicky 2018 

  110 - - - - a m 

Tinodes sitto  
M&C 1993 

  1 - - - - r m 

Tinodes ragu  
M&C 1993 

6 1 2 - + + - p m 

Tinodes lebeli  
M&C 1993 

 2  - - + - r e 

Lype atnia  
M&C 1993 

6 4 4 - + + - p m 

Xiphocentronidae           

Abaria iuma  
M&C 1992 

 1  - - + - r e 

Drepanocentron jubal  
M&C 2009 

6   - - - - p m 

Nyctiophylax tonngachang  
M&C 1993 

  2 - - - - r m 

Ecnomidae           

Ecnomus neri  
M&C 1993 

1 2  - - + + p e 

Ecnomus puro  
M&C 1993 

2 13 1 - - + - p e 
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Table 3 Continued 

Ecnomus totiio  
M&C 1993 

3 14 1 - - + + p e 

Ecnomus vibenus  
M&C 1993 

 2  - - - - r m 

Ecnomus robustior  
Ulmer 1929 

 2  - + + - r m 

Ecnomus thugarma  
M&C 2009 

2 24 10 - - - - c m 

Dipseudopsidae           

Diplectrona burha  
Schmid 1961 

1   + - - - r m 

Diplectrona dulitensis  
Kimmins 1955 

62 17 19 - - + - c e 

Diplectrona gombak  
Olah 1993 

2 1  - - + - p e 

Diplectrona hermione  
M&C 2002 

111 19 31 - - + - a e 

Diplectrona joannisi  
Navas 1932 

 5 1 - - - - p m 

Hydropsychidae           

Amphipsyche gratiosa  
Navas 1997 

 2  - - - + r e 

Cheumatopsyche charites  
M&C 1997 

 61 >250 + + + + a m 

Cheumatopsyche copia  
M&C 1997 

16 2 >250 + + + + a m 

Cheumatopsyche dhanikari  
Malicky 1979 

 23 >250 - - - - a m 

Cheumatopsyche trilari  
M&C 1997 

2 1 1 - + - + p m 

Cheumatopsyche criseyde  
M&C 1997 

1   + + - + r m 

Hydromanicus abiud  
M&C 1993 

3 2 8 + + + + p m 
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Table 3 Continued 

Hydromanicus adonis  
M&C 1996 

4 1 2 + + + + p m 

Hydromanicus klanklini  
M&C 1993 

3 5 1 + + + + p m 

Hydromanicus inferior  
C&M 1995 

 84 4 + + + - c m 

Hydropsyche biton  
M&C 2000 

 12 1 + - + - p m 

Hydropsyche brontes  
M&C 2000 

5 3 22 - - + + c e 

Hydropsyche camillus  
M&C 2000 

14 14  + + + + c m 

Hydropsyche doctersi  
Ulmer 1951 

2   + + + - r m 

Hydropsyche pallipenne  
Banks 1938 

78 7  + + + + c m 

Hydropsyche kaonanensis  
Malicky&Suwannarat 2019 

1 1  - - - - r E 

Macrostemum nigralatum  
Laudee&Malicky 2018 

8 17 54 - - - - c E 

Macrostemum floridum  
Navas 1929 

 9  + + + - p m 

Macrostemum fenestratum  
Albarda 1887 

2 2  + - + - p m 

Macrostemum hestia  
M&C 1998 

60 27 4 + + + + c m 

Macrostemum midas  
M&C 1998 

8 8 7 + + + + c m 

Potamyia phaidra  
M&C 1997 

7 16 2 + - + - c m 

Potamyia flavata  
Banks 1934 

 1  + - + - r m 

Pseudoleptonema erawan  
M&C 2001 

 2  - - - - r m 

Pseudoleptonema supalak  
M&C 1998 

 1  - - - - r m 
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Table 3 Continued 

Trichomacronema 
vietnamemsis  
Malicky&Bae 2018 * 

 4  - - - - p m 

Phryganeidae           

Eubasilissa maclachlani  
White 1862 

 1  + + - - r m 

Goeridae           

Goera unica  
Ulmer 1951 

5 11  - - - - p m 

Goera uniformis  
Banks 1931 

67 2 2 + + + + c m 

Goera anakpiatu  
Malicky 1995 

1 2  - - - + p e 

Goera mandana  
Mosely 1938 

1   + + - - r m 

Goera fuscipenne  
Albarda 1881 

3  1 - - - - p m 

Helicopsychidae           

Helicopsyche chairum 
Malicky&Suwannarat 2020 

2  10 - - - - p E 

Helicopsyche artinc  
Malicky&Suwannarat 2020 

1   - - - - p E 

Helicopsyche boniata  
M&C 1992 

 8  - - + + p e 

Lepidostomatidae           

Lepidostoma abruptum  
Banks 1931 

40 20 29 + + + + c m 

Lepidostoma brevipennis  
Olah 1993 

11 19 4 + - - + c e 

Lepidostoma moulmina  
Mosely 1949 

18 26 5 + + - - c m 

Leptoceridae          

Adicella evadne  
Schmid 1994 

 3 1 - - - - p m 
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Table 3 Continued 

Adicella koronis  
Malicky&Thani 2002 

  1 - - - - r m 

Adicella pulcherrima  
Ulmer 1906 

2   - - - - r m 

Leptocerus consus  
Malicky&Sompong 2000 

  1 - - - - r m 

Leptocerus tursiops  
Malicky 1979 

 4 1 - - - - p m 

Oecetis lehaсhiah  
Malicky&Suwannarat 2020 

2  2 - - - - p E 

Oecetis rochcl  
Malicky&Suwannarat 2020  

1   - - - - p E 

Oecetis miletos  
Malicky&Naewvong 2005 

  4 - - - - p m 

Oecetis lotis 
Malicky&Thapanya 2004 

 2  - - + + r e 

Oecetis tripunctata  
Fabricius 1793 

3 8  - + + - p m 

Parasetodes respersellus  
Rambur 1842 

 2  - - - - p m 

Setodes sarapis  
M&C 2006 

1 1  - - - - r m 

Setodes kybele  
M&C 2006 

  10 - - + - p e 

Setodes thoneti  
M&C 2006 

 53  - - + - c e 

Setodes akrura  
Gordon&Schmid 1987 

 8  + - + - p m 

Setodes alampata  
Schmid 1987 

45 2  - - - - c m 

Setodes isis  
Malicky&Naewvong 2006 

 78  - + + - c m 

Tagalopsyche brunnea  
Ulmer 1905 

2   - - - - r m 

Tagalopsyche osiris  
Malicky&Prommi 2006 

8 2  - - - - p m 
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Table 3 Continued 

Trichosetodes sisyphos  
Malicky&Prommi 2006 

>250 19 68 - - + + a e 

Triaenodes dusra  
Schmid 1965 

1   - - - - r m 

Brachycentridae           

Micrasema fortiso  
M&C 1992 

4 2 1 + + - - p m 

Odontoceridae           

Lannapsyche tairomyenensis 
Malicky&Suwannarat 2019 

10 2 2 - - - - p E 

Psilotreta assur  
M&C 2009 

 3  - - - - p m 

Calamoceratidae           

Anisocentropus tairomyenensis 
Malicky&Suwannarat 2018 

29 23 3 - - - - c E 

Anisocentropus diana  
M&C 1994 

9 6  + + + + p m 

Ganonema fuscipenne  
Albarda 1881 

5 4 4 + + + + p m 

Molannidae           

Molanna oglamar  
M&C 1989 

1 2  + + - - p m 

 
3.3.3 New species in montane evergreen forest streams of Nakhon Si 

Thammarat Ranges 

This research added 16 species to Thailand’s Trichoptera checklist, with 15 new 
species and 1 new record. Totally, 1053 species of Trichoptera are recorded from 
Thailand (Chantaramongkol et al. 2010; Laudee&Malicky 2015; Suwannarat et al. 
2018; Suwannarat et al. 2019; Malicky&Suwannarat 2020; Malicky et al. 2020; 
Suwannarat et al. 2020). In a caddisfly diversity survey, there were 15 species that have 
been reported for the first time and were described as new species from this study, 
including Macrostemum nigralatum (Figure 18), Anisocentropus tairomyenensis 
(Figure 19), Rhyacophila aksornkoaei (Figure 20), Rhyacophila longicaudata (Figure 
21), Lannapsyche tairomyenensis (Figure 22), Eoneureclipsis chinachotiae (Figure 23), 
Hydropsyche kaonanensis (Figure 24), Plectrocnemia paras (Figure 25), Psychomyia 
hobrazym (Figure 26), Polyplectropus hofmaierae (Figure 27), Orthotrichia kaonan 
(Figure 28), Helicopsyche chairum (Figure 29), Helicopsyche artinc (Figure 30), 
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Oecetis lehaсhiah (Figure 31), and Oecetis rochcl (Figure 32). In addition, 
Trichomacronema vietnamemsis is new record for Thailand. 

 

Figure 18. Male genitalia of Macrostemum nigralatum n. sp. 

 

Figure 19. Male genitalia of Anisocentropus tairomyenensis n. sp. 
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Figure 20. Male genitalia of Orthotrichia kaonan n. sp 

 

Figure 21. Male genitalia of Rhyacophila aksornkoaei n. sp. 
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Figure 22. Male genitalia of Rhyacophila longicaudata n. sp. 

 

Figure 23. Male genitalia of Lannapsyche tairomyenensis n. sp. 
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Figure 24. Male genitalia of Eoneureclipsis chinachotiae n. sp. 

 

Figure 25. Male genitalia of Hydropsyche khaonanensis n. sp. 
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Figure 26. Male genitalia of Polyplectopus hofmaierae n. sp. 

 

Figure 27. Male genitalia of Plectrocnemia paras n. sp. 
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Figure 28. Male genitalia of Psychomyia hobrazym n. sp. 

 

Figure 29. Male genitalia of Oecetis rochel n. sp. 
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Figure 30. Male genitalia of Helicopsyche chairum n. sp. 

 

Figure 31. Male genitalia of Helicopsyche artinc n. sp. 
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Figure 32. Male genitalia of Oecetis lehachiah n. sp. 

3.3.4 Morphology, Ecology, and Nutritional values of Trichoptera Larvae in 
Tai Rom Yen National Park of Nakhon Si Thammarat Ranges 

3.3.4.1 Morphology of final instar Trichoptera Larvae, description of the final 
instar Larvae: Lepidostoma abruptum Banks, 1931 

3.3.4.1.1 General aspects, Total length 8.0–12.0 mm (n=12). Head and other 
sclerotized parts dark brown to yellow brown. Soft part of thorax and abdominal 
segment white. Abdominal segments II–VII with single gills dorsally and ventrally, 
bifurcated. 

3.3.4.1.2 Larval case, Case length 9.5–12.5 mm (n=12). Case rectangular, 
cylindrical, made of rectangular pieces of leaf (Figure 33). 

3.3.4.1.3 Final instar larva, Head slightly circular, granulated surface; head 
capsule length 1.25–1.30 mm (n=12); head capsule width 1.50–1.58 mm (n=12). Dorsal 
of head dark brown to yellow brown with numerous somewhat circular yellow muscle 
scars from mid-posterior of head. Eyes black, round with semicircle yellow muscle scar 
posteriorly. Frontoclypeus with anterior margin concave, anterior part somewhat 
trapezoid and dark brown, subposterior end with yellow marks. Labium light brown, 
elliptical with setae anteriorly. Ventral of head light brown. Submentum small, short, 
rectangular. Ventral apotome isosceles triangle that is broad anteriorly and narrowest 
posteriorly. Medial ecdysial line shorter than ventral apotome. Ventral apotome yellow 
brown, triangular (Figure 34). 

3.3.4.1.4 Thorax three-segmented, yellow brown, and with moderate 
numerous long black setae. Pronotum dark brown sclerite, eleven black setae anteriorly, 
four setae medially, curved row of muscle marks subposteriorly (Figure 35; a-c). 
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Mesonotum yellow brown sclerite, one anteromedial seta (Sa1), three posteromedial 
setae (Sa2), two lateral setae (Sa3). Metanotum light yellow membranous, non-
anteromedial setae (Sa1), two posteromedial setae (Sa2), four lateral setae (Sa3); see 
(Figure 35; d-e). 

3.3.4.1.5 Forelegs shortest with coxa trapezoid, somewhat rectangular 
trochanter, stout femur, short tibia, and bifid tarsal claws. Midlegs and hindlegs 
somewhat similar with coxa, trochanter, femur, tibia slender and long, and with bifid 
tarsal claws (Figures 35; f-h). Abdominal segments membranous, light red brown. 

3.3.4.1.6 Abdominal segments cylindrical, creamy white, with dorsal and 
ventral single gills. Abdominal segment I with lateral humps on each side (Figure 12), 
dorsal setal area 1 and 3 absent, dorsal setal area 2 with single seta, ventral setal area 2 
and 3 with single seta, ventral setal area 1 absent (Figures 36; a-b). Abdominal segment 
II–VII with single seta on dorsal setal area 2 and dorsal setal area 3, dorsal setal area 1 
with no seta, ventral setal areas 2 and 3 with single seta, ventral setal area 1 with no 
seta (Figure 36; b and Figure 37). Abdominal segment with single dorsal and ventral 
gills, with lateral line, number and positioning of gills and the extent of lateral line show 
as in (Figures 36; b-e). Abdominal segment IX dark brown, with semicircle dorsal 
sclerite and four of long seta on its sclerite (Figure 36; c), with 4 pairs of ventral setae 
(Figure 36; d). Anal prolegs short with anal sclerite. Anal claws dark brown, each with 
accessory hook (Figure 36; e). 

 

Figure 33. General appearance of final instar larva and its case for Lepidostoma 
abruptum Banks, 1931. 
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Figure 34. a Head dorsal, b Head ventral, c Frontoclypeus. 

 

Figures 35. a and b Thorax (pronotum, mesonotum, and metanotum), setae on 
pronotum, c Left front leg, d Left middle leg, e Left hind leg. 
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Figures 36. a Abdomen segment I (arrow indicates abdominal segment I lateral 
humps), b Abdomen gills segment I–VII, lateral view, c Abdomen 
segment VIII–IX dorsal, d Abdomen segment IX, e Anal claw and 
accessory hook ventral. 
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Figure 37. Lepidostoma abruptum, 5th instar larva. Gill diagram of dorsal and ventral 
gills and extent of lateral line (dashed bold line along the middle). 

3.3.4.2 Ecology and Life cycle study  

3.3.4.2.1 Ecology of study site, The Lepidostoma abruptum larvae were 
collected bimonthly from a small stream at the Tai Rom Yen National Park, Southern 
Thailand (8o50’35’’N 99o28’38’’E) at 911meter elevation from average mean sea level 
during March 2019–February 2020. The larvae were taken from a pool in a small 
stream. The substrate was dominated by fine sand, fine gravel, dead plant materials and 
leaves. Physical and chemical parameters of environment and water quality were as 
follows: air temperature 19±0.84°C, water temperature 23±1.41 °C, pH 7.85±0.36, 
velocity 0.18±0.25 m/s, stream width 4±0.63 m, stream depth 0.5±0.8m, alkalinity 
55.78±2.24 mg/l, dissolved oxygen 6.03±0.20 mg/l, electrical conductivity 
506.84±18.35µS/cm, total dissolved solids 211.56±19.53 

3.3.4.2.2 Life cycle study, The seasonal light trapping for hot season (March–
May) and rainy season (September–October) for the adults of L. abruptum showed that 
the L. abruptum has a non-seasonal life cycle. A total of 74 L. abruptum larvae were 
measured for head capsule width, then analyzed for frequency distribution. The results 
indicate the presence of 5 instars of larvae. The ranges and mean ± SD of head capsule 
width of each instar were: Instar I, HCW = 0.50–0.63 mm, 0.56±0.05 mm (n=11); Instar 
II, HCW = 0.75–0.90 mm, 0.83±0.05 mm (n= 17); Instar III, HCW =1.00–1.06 mm, 
1.06±0.05 mm (n=27); Instar IV, HCW = 1.25–1.38 mm, 1.31±0.05 mm (n=7); and 
Instar V, HCW= 1.5–1.63 mm 1.58±0.05 mm (n=12) (see Figure 48). 

Larval rearing of 1st–5th instars at the laboratory showed that development time 
of Instar I was 2 weeks, Instar II 5 weeks, Instar III 8 weeks, Instar IV about 10 weeks, 
Instar V about 21 weeks. The last instar became pupae for about 3–4 weeks, and the 
adults after emerging lived for about 1–2 weeks (Table 4). 
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Table 4. Mean and range of head capsule width (mm) for larval instars along with 
time spent at each stage 

Larval instar Range of head capsule width (mm) Development time  

Instar I 0.50–0.63 2 weeks 
Instar II 0.75–0.90 5 weeks 
Instar III 1.00–1.06 8 weeks 
Instar IV 1.25–1.38 about 10 weeks 
Instar V 
Pupae  
Adult 
 

1.50–1.63 
- 
- 

about 21 weeks 
3–4 weeks (n=5) 
1–2 weeks (n=5) 

 

Figure 38. The frequency distributions of head capsule widths (mm) by larval instar 
stage of Lepidostoma abruptum 

3.3.4.3 Nutritional Values of Lepidostoma abruptum larvae 

The nutrient composition determined from in total 70g of pooled L. abruptum 
larval stages, in dry matter, is presented in (Table 5). The proximate analysis 
determined protein, fat, fiber, moisture, omega 3, omega 6 and omega 9 based on dry 
weight of the larval stage.  
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Table 5. Nutritional values of the L. abruptum larvae in the current study 

Component % Mass dry basis Unit 

1) Protein  49.08 g/100 g dry weight 

2) Total Fat  27.18 g/100 g dry weight 

3) Total dietary fiber 5.93 g/100 g dry weight 

4) Moisture  68.87 g/100 g dry weight 

5) Omega-3  0.19 g/100 g dry weight 

6) Omega-6  6.42 g/100 g dry weight 

7) Omega-9  11.75 g/100 g dry weight 

 

3.4 Concluding remarks 

Species diversity of Trichoptera in lower hill evergreen forests of Tai Rom Yen, 
Khao Nan, and Khao Luang National Parks, in Nakhon Si Thammarat Range of 
southern Thailand, was investigated. Adult Trichoptera specimens were collected 
representing 21 families, 60 genera and 173 species. This research added 16 species to 
Thailand’s Trichoptera checklist, with 15 new species and 1 new record. The species 
were Macrostemum nigralatum, Anisocentropus tairomyenensis, Rhyacophila 
aksornkoaei, Rhyacophila longicaudata, Lannapsyche tairomyenensis, Eoneureclipsis 
chinachotiae, Hydropsyche kaonanensis, Plectrocnemia paras, Psychomyia hobrazym, 
Polyplectropus hofmaierae, Orthotrichia kaonan, Helicopsyche chairum, 
Helicopsyche artinc, Oecetis lehaсhiah, Oecetis rochcl, and Trichomacronema 
vietnamemsis. Totally, 1053 species of Trichoptera are recorded from Thailand. 

Lepidostoma abruptum Bank 1993 is a common species that has been recorded 
nationwide in Thailand for the adult stage, but the larval stages have not been described 
(Thapanya et al., 2004; Malicky, 2010; Bunlue et al., 2012; Laudee and Malicky, 2015). 
The larvae of L. abruptum share the characteristics of Lepidostoma spp. found in 
Southeastern USA (L. griseum), Japan (L. pseudemarginatum, L. mennokiense, L. 
yosakoiense), India (L. nuburagangai), Greece (L. doehleri), and Central Ethiopia (L. 
scotti). The characteristics of those species were: frontoclypeus narrow and elongated, 
anterior margin concave, ventral apotome is longer than median ecdysial line, the cases 
are rectangular tubes made or leaf or/and sand, protorax and mesothorax were sclerites, 
dorsal hump is on abdomen segment I (Morse et al., 2017; Ito, 2011; Dinakaran et al., 
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2013; Karaouzas and Waringer 2016; Terefe at al., 2018). However, Ito et al. (2011) 
diagnosed the difference of three species of final instar larvae from Japan including L. 
pseudemarginatum, L. mennokiense, L. yosakoiense by the presence and position of 
abdominal gills. L. pseudemarginatum bears both dorsal and ventral abdominal gills on 
posterior rows of segments III–VI, L. mennokiense presents the dorsal abdominal gills 
on segments III–VII and ventral abdominal gills on segments III–VI, and L. 
yosakoiense presents both dorsal and ventral abdominal gills on posterior rows of 
segments II–VI. In addition, Terafe et al. (2018) reported that L. scotti bears single 
abdominal gills on posterior of dorsal and ventral on segments II and VII, but presents 
a pair of gills on segments III–VI. In this study, L. abruptum can be separated from 
those species by the rows of single gills on dorsal and ventral abdominal segments II–
VII. Then, we suggest that the presence and absence of abdominal gills on each 
abdominal segment and the position of anterior and posterior abdominal gills on each 
abdominal segment can be used as one of the diagnostic characters to identify 
Lepidostoma to species level. 

Furthermore, Karaouzas and Waringer (2016) established the diagnostic key for 
final instar larvae of three Lepidostoma species in Greece. The setae on mesonotum and 
metanotum were the main characteristics identifying the insects to species level. 
Anterior margins of each mesonotal sclerite in Lepidostomum hirtum is with only one 
median seta. Nevertheless, L. basale and L. doeleri have more than 20 setae on anterior 
margins of mesonotal sclerites but they can be differentiated by the number of setae on 
posteromedial of each mesonotum sclerite. Moreover, L. basale builds the case with 
sand, but L. hirtum makes the case with sand and grains, and L. doehleri builds a case 
with the detrital plant fragments. In this current study, the cases are rectangular, 
cylindrical and made of rectangular pieces of leaf. 

Malicky (2021) reported that Lepidostoma spp. in northern Thailand, including 
L. moulmina and L. doligung, have non-seasonal life cycle with the adults observed 
year-round. In this study, the adults of L. abruptum were collected both in the hot season 
(March–May 2019) and in the rainy season (September–October 2019) and larvae at 
every stage were found at each collecting time, year-round. We then report that the L. 
abruptum has a non-seasonal life cycle. The life cycle of L. abruptum has 5 instars, 
which is similar to Lepidostoma spp. in Japan, India, Greece, and Central Ethiopia. All 
of the Lepidostoma spp. have 5 instars. The first instar builds their case with sand, the 
second and third instars make their cases with sand and pieces of leaves, and the fourth 
and fifth instars have cases made of leaves (Ito, 2011; Dinakaran et al., 2013; Karaouzas 
and Waringer, 2016; and Terefe et al., 2018). 

The Lepidostoma spp. in Thailand are inhabitants at the first and second order 
streams, with substrates dominated by bedrock, boulders, cobbles, pebbles, and sand, 
but they have not yet been found in big rivers (Laudee and Prommi, 2011; Laudee, 
2015; and Malicky, 2021). Besides, Dinakaran et al. (2013) found that the L. 
nuburagangai lived in slow-moving streams at pool and riffle areas, where the woody 
debris and leaf litter accumulate. Moreover, Terafe et al. (2018) reported that, in 
general, larvae of the genus Lepidostoma are shredders living in forested streams. Also, 
this current study found the habitat of L. abruptum in a pool at a small stream where 
the substrates are dominated by fine sand, fine gravel, dead plant materials and leaves. 
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Trichoptera is one of the largest groups of aquatic life exhibiting primary and 
secondary consumers in streams and rivers (McCafferty, 1981; Holzenthal et al., 2007). 
Trichoptera (Macrostemum indistictum larvae) were reported for their gut contents, 
showing seven foods including arthropod fragments, blue green algae, diatoms, 
gastropods, green algae, protozoa, and rotifers (Khamrak and Prommi, 2020). Because 
of their high crude protein contents, aquatic insects have been used as human food in 
addition to being natural aquatic animal food (Williams and Williams, 2017). Reinecke 
and Owen (1980) reported that Trichoptera have high nutritional values with 45% of 
protein, 8.8 % of fiber, and 33.8 % of ash by dry weight. In addition, Xiaoming et al., 
(2010) have reported on high protein in aquatic insects, with Ephemeroptera having 
66.26%, Odonata 40–65%, Hemiptera 42–73%, and Coleoptera 23–66%. In this study 
L. abruptum had about 49.08% of protein. Therefore, the high nutrients could be 
developed for food and aquatic animal feed, to support sustainable development in 
freshwater aquatic animal cultures. 
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aspects of genitalia and are characterised by tubular inferior appendages with clawed-like apices. Anisocentropus

(Anisomontropus) tairomyenensis n. sp. is well characterized by the striking, basally wider and apically pointed 

preanal appendages, distinguished from A. janus with its cylindrical, straight, apically rounded preanal appendages.

FIGURES 7–11. Male genitalia of Anisocentropus tairomyenensis n. sp. 7, left lateral. 8, dorsal. 9, ventral. 10, phallus, left 

lateral. 11, phallus, ventral. IX = segment IX, X = segment X, Inf = inferior appendage (paired), Pre = preanal appendage 

(paired). 
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+ R O R W \ S X V �ƃ��7KDLODQG��+XDL�9DW� �1HEHQEDFK�GHV�.ORQJ�.D\��EHL�%DQ�3DN�/DQJ��QDKH�GHU�

*UHQ]H� ]XP� .DR� 1DQ� 1DWLRQDOSDUN�� ����µ1�� �����µ(�� ���P�� ����������� OHJ�� 0DOLFN\� 	�
6XZDQQDUDW��

+DELWXV� ZLH� LQ� GHU� 9HUZDQGWVFKDIW� �EOLFK�� EUDXQ�� 9)/� ���� PP�� ƃ� .$� �7DIHO� ���� ���
6HJPHQW� LQ�/$�QLHGULJ�XQG�DQQlKHUQG�IODFK�HLI|UPLJ��PLW�HLQHP�GUHLHFNLJHQ�VWXPSIHQ�
9RUVSUXQJ�LP�'RUVDOWHLO�VHLQHU�.DXGDONDQWH��'RUVDO�JLEW�HV�HLQ�3DDU�VHKU�ODQJHU��G�QQHU�
6WlEH��GLH�GLVWDO�LQ�HLQHQ�UXQGHQ�.RSI�HUZHLWHUW�VLQG��GHU�HLQH�QDFK�XQWHQ�JHULFKWHWH�NXU]H�
6SLW]H�KDW�� ,Q�'$�VLQG�VLH�GLVWDO� VSLW]�QDFK�DX�HQ�JHZHQGHW��'D]ZLVFKHQ�JLEW�HV�HLQHQ�
HEHQIDOOV�ODQJHQ��G�QQHQ�XQSDDUHQ�6WDE��GHU�GLVWDO�QDFK�REHQ�YHUEUHLWHUW�LVW��'LH�8$�VLQG�
�EHUDXV�ODQJ��LQ�/$��EHU�GHQ�JU|�WHQ�7HLO�LKUHU�/lQJH�DQQlKHUQG�JOHLFK�EUHLW��LQ�GHU�0LWWH�
OHLFKW�JHNQLFNW��XQG�HUVW�JHJHQ�GDV�(QGH�]X�ODQJ�XQG�VFKDUI�]XJHVSLW]W��GLH�9HQWUDONDQWH�
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KDW�VXEEDVDO�HLQH�NOHLQHQ�=DKQ�� ,Q�9$�HUVFKHLQHQ�GLH�8$�DOV�VHKU� ODQJH��G�QQH��VSLW]H�
6WlEH��'HU�3KDOOXV� LVW� ODQJ�XQG�G�QQ�� QDFK�GHP�HUVWHQ�'ULWWHO��ZR�GLH�NXU]H�3DUDPHUH�
HQWVSULQJW��VWDUN�HUZHLWHUW�XQG�YRQ�GRUW�DQ�NRQWLQXLHUOLFK�NRQLVFK�YHUVFKPlOHUW��±�1DFK�GHU�
)RUP� GHU� $QKlQJH� LVW� GLHVH� $UW� XQYHUNHQQEDU�� ,FK� �0DOLFN\�� NHQQH� NHLQH� DXFK� QXU�
DQQlKHUQG�lKQOLFKH�Hydroptila�$UW��

Orthotrichia kaonan�QRY�VS���+\GURSWLOLGDH��
+ R O R W \ S X V �ƃ��7KDLODQG��+XDL�9DW��1HEHQEDFK�GHV�.ORQJ�.D\��EHL�%DQ�3DN�/DQJ��QDKH�GHP�.DR�

1DQ�1DWLRQDOSDUN������µ1�������µ(�����P�������������OHJ��0DOLFN\�	�6XZDQQDUDW��
+DELWXV�ZLH��EOLFK��EUDXQ��9)/�����������PP��9RUGHUIO�JHO�EHLP�ƃ�PLW�GXQNOHQ�6FKXSSHQ�
LQ�GHU�&RVWDOIDOWH��ZLH�LQ�GHU�*DWWXQJ��EOLFK��ƃ�.$��7DIHO�����'LH�6WUXNWXUHQ�VLQG�H[WUHP�
DV\PPHWULVFK�XQG�GLH�HLQ]HOQHQ�7HLOH�NDXP�]X�KRPRORJLVLHUHQ��HV�PXVV�GDKHU�YRU�DOOHP�
DXI�GLH�$EELOGXQJ�YHUZLHVHQ�ZHUGHQ�� ,Q�/$�YHUOlXIW�GLH�9RUGHUNDQWH�GHV����6HJPHQWV�
IODFK�XQG� VFKUlJ�YRQ�GHU�9HQWUDOVSLW]H� DOOPlKOLFK� ]X�GHP� VFKPDOHQ�'RUVDOWHLO�� LQ�9$�
HUVFKHLQW� GHU� 5DQG� GHV� ��� 6HJPHQWV� GUHLHFNLJ� PLW� JHUDGHQ� 6HLWHQNDQWHQ� XQG� EUHLW�
DEJHUXQGHWHU�PHGLDQHU�(FNH��,Q�'$�JLEW�HV�HLQH�JUR�H��UHODWLY�EUHLWH�YRUVSULQJHQGH�3ODWWH�
PLW�QDFK�OLQNV�JHZHQGHWHU�6SLW]H��QHEHQ�LKU�]ZHL�VFKODQNH��IDVW�HEHQVR�ODQJH�6SLW]HQ��,Q�
9$� JLEW� HV� HLQH� JUR�H� 6WUXNWXU�� GLH� YHUPXWOLFK� GHQ� PLWHLQDQGHU� YHUZDFKVHQHQ� 8$�
HQWVSULFKW��PLW�]ZHL�VFKODQNHQ��JHUDGHQ�)LQJHUQ�PLW� MH�HLQHU�'LVWDOERUVWH��,Q�/$�LVW�GLH�
HUVWJHQDQQWH�3ODWWH�VSLW]�QDFK�XQWHQ�JHERJHQ��'HU�.DXGDOUDQG�GHV����6HJPHQWV�KDW�HLQH�
EUHLWH�GXQNOH�=RQH��(V�LVW�DQVFKHLQHQG�NHLQ�IUHLHU�,QQHQGRUQ�YRUKDQGHQ��GHVVHQ�)RUP�EHL�
YLHOHQ�Orthotrichia�$UWHQ�HLQ�JXWHV�0HUNPDO�]X�VHLQ�SIOHJW��±�%HL�Ƃ�IlOOW�LQ�9$�HLQ�JUR�HU�
SLO]I|UPLJHU�6NOHULW�DXI��

Stactobia klongpod�QRY�VS���+\GURSWLOLGDH��
+ R O R W \ S X V �ƃ��7KDLODQG��.ORQJ�3RG�DQ�GHU�*UHQ]H�GHV�.DR�1DQ�1DWLRQDOSDUNV�����P������µ1��

�����µ(�������������OHJ��0DOLFN\�	�6XZDQQDUDW��
+DELWXV� ZLH� �EOLFK�� EUDXQ�� 9)/� ���� PP�� ��� 6WHUQLW� PLW� HLQHU� JUR�HQ� 9HQWUDOVFKXSSH��
6SRUQIRUPHO������ƃ�.$��7DIHO��������7HUJLW�PLW�HLQHP�3DDU�VHKU�ODQJHU��JHUDGHU��G�QQHU��
QDFK�YRUQH�JHULFKWHWHU�6WlEH��,KU�9HQWUDOUDQG�YHUOlXIW�LQ�GHQ�9HQWUDOUDQG�GHV�7HUJLWV�LQ�
HLQHP�%RJHQ�QDFK�XQWHQ��ZR�HU�LQ�HLQHQ�)LQJHU�DXVOlXIW��DQ�GHVVHQ�9HQWUDOHQGH�GLH�8$�
DQVLW]HQ��'LHVH�VLQG�LQ�9$�NXU]�ILQJHUI|UPLJ�XQG�QDFK�LQQHQ�JHERJHQ��'HU�.DXGDOUDQG�
GHV����6HJPHQWV� LVW� LQ�/$� OHLFKW�NRQYH[�� LKP�HQWVSULQJW� HLQ�3DDU�JUR�HU�� DEJHUXQGHWHU�
/DSSHQ��'HU�3KDOOXV�LVW�ODQJ�XQG�VFKODQN�XQG�OlXIW�LQ�YLHU�ODQJH��G�QQH�6WlEH�DXV��HLQHQ�
VHKU�G�QQHQ�PLW�HLQHP�GLVWDOHQ�UXQGHQ�9HUEUHLWHUXQJ��HLQHP�HEHQVR�ODQJHQ��DEHU�HWZDV�
EUHLWHUHQ��HLQHP�QRFK�EUHLWHUHQ��DEHU�GHXWOLFK�N�U]HUHQ�XQG�GLVWDO�DEJHVWXW]WHQ��XQG�HLQHP�
HEHQIDOOV�N�U]HUHQ��VSLW]HQ��GHU�HWZDV�EUHLWHU�DOV�GHU�HUVWH�LVW��±�(V�JLEW�YLHOH�lKQOLFKH�$UWHQ��
GLH�DEHU�DQGHUV�JHVWDOWHWH�3KDOOL�KDEHQ��GLHVH�$UW�LVW�JXW�GXUFK�VHLQHQ�YLHUWHLOLJHQ�(QGWHLO�
FKDUDNWHULVLHUW��

Chimarra banpaklang�QRY�VS���3KLORSRWDPLGDH��
+ R O R W \ S X V �ƃ��7KDLODQG��+XDL�9DW��1HEHQEDFK�GHV�.ORQJ�.D\��EHL�%DQ�3DN�/DQJ��QDKH�GHP�.DR�

1DQ�1DWLRQDOSDUN������µ1�������µ(�����P�������������OHJ��0DOLFN\�	�6XZDQQDUDW��
9HQWUDOVHLWH�GHV�$EGRPHQV��)HPRUD�XQG�7LELHQ�ZHL�OLFK��VRQVW�.|USHU��0XQGZHUN]HXJH��
$QWHQQHQ�XQG�7DUVHQ�EUDXQ��)O�JHO�KHOOEUDXQ�PLW�GXQNOHUHQ�$GHUQ��9RUGHUIO�JHOOlQJH�����
PP��ƃ�.$��7DIHO��������7HUJLW�XQG�6WHUQLW�VHKU�VFKPDO��OHW]WHUHV�YHQWURNDXGDO�LQ�GHU�0LWWH�
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VSLW]�YRUVSULQJHQG�����6HJPHQW�LQ�/$�YHQWUDO�EUHLWHU�DOV�GRUVDO��9RUGHUNDQWH�JHUDGH�PLW�
HLQHP� GRUVDOHQ� NXU]HQ�� UXQGHQ� /DSSHQ�� VHLQH� 9HQWUDONDQWH� JHUDGH�� YHQWURNDXGDO� PLW�
HLQHP� UXQGOLFKHQ�� GHXWOLFK� DEJHVHW]WHQ�6SRUQ��2$�NOHLQ�XQG� UXQG�� ����6HJPHQW� LQ�/$�
UXQGOLFK�� UHODWLY�EUHLW��PLW�HLQHP�GRUVDOHQ� IODFKHQ�+|FNHU��(V�HULQQHUW� LQ�GHU�/$�DQ�C.�
terramater� 0$/,&.<�� ������ C.� oikuhorum� 0(<�� ����� RGHU� C.� xumappa� 0$/,&.<��
,9$129� 	�0(/1,76.<�� ������ 8$� LQ� /$� PLW� JHUDGHP� 'RUVDOUDQG� XQG� HLQHP� LQ� GHU�
%DVDOKlOIWH�EDXFKLJHQ��LQ�GHU�'LVWDOKlOIWH�VWDUN�YHUVFKPlOHUWHQ�9HQWUDOUDQG��(QGH�OHLFKW�
DEJHUXQGHW��9$�GHU�8$�ODQJ�GUHLHFNLJ��PLW�HLQHP�JHUDGHQ�$X�HQUDQG�XQG�HLQHP�VFKUlJ�
]XU�6SLW]H�YHUODXIHQGHQ�,QQHQUDQG��GHU�VWDUN�JH]lKQW�LVW��(QGH�VSLW]��3KDOOXV�JU|�WHQWHLOV�
KlXWLJ��PLW�GUHL�OHLFKW�JHNU�PPWHQ�'RUQHQ�LQQHQ��'LHVH�$UW�LVW�YRU�DOOHP�GXUFK�GHQ�VWDUN�
JH]lKQWHQ�XQG�VSLW]HQ�,QQHQUDQG�GHU�8$�LQ�9$�JXW�FKDUDNWHULVLHUW��,FK�NHQQH�NHLQH�DQGHUH�
Chimarra�PLW�GLHVHU�)RUP��

'LH�)DQJOLVWHQ�

,Q� GHQ� /LVWHQ� VLQG� GLH� $UWHQ� LQ� GHU� 5HLKHQIROJH� GHU� )DPLOLHQ� XQG�*DWWXQJHQ�ZLH� EHL�
0$/,&.<��������DQJHRUGQHW��GLH�$UWHQ�LQ�DOSKDEHWLVFKHU�5HLKHQIROJH��

7KDLODQG��(LQJDQJ�]XP�7DLURP\HQ�1DWLRQDOSDUN�����P������µ1�������µ(������������

� Chrysotrichia pulmonaria�YLHOH�ƃ��Ƃ�
� Psychomyia kuni��ƃ�
� Cheumatopsyche copia��ƃƃ�
� Diplectrona gombak��ƃƃ�
� Hydropsyche pallipenne��ƃƃ�
� Macrostemum midas��Ƃ�
� Goera unica��ƃ�
� Oecetis hyperion��ƃ�
� Trichosetodes sisyphos��ƃƃ�

7KDLODQG��%DQ�.LULZRQJ��1HEHQEDFK�GHV�.ORQJ�7DSL�����P������µ1�������µ(��
�����������

� Rhyacophila tantichodoki��ƃ�
� Chrysotrichia pulmonaria�YLHOH�ƃ��Ƃ�
� Hydroptila portunus���ƃƃ�
� Chimarra bimbltona��ƃƃ���ƂƂ�
� Stenopsyche siamensis��Ƃ�
� Psychomyia adun��ƃƃ�
� Psychomyia indra��ƃƃ�
� Psychomyia kuni��ƃ�
� Ecnomus vibenus��ƃ�
� Diplectrona gombak��ƃ�
� Hydropsyche brontes��ƃƃ�
� Macrostemum midas��Ƃ�
� Oecetis tripunctata��ƃ�
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� Triaenodes menestheus��ƂƂ�
� Trichosetodes sisyphos��ƃƃ���ƂƂ�

7KDLODQG��.ORQJ�3RQJ�EHLP�.ORVWHU�.DR�.XQ�1DP�.LULZRQJ��REHUKDOE�GHV�
:DVVHUIDOOV�:DQJ�0DL�3DN�����P������µ1�������µ(�������������

� Rhyacophila tantichodoki��ƃ�
� Agapetus dangorum��ƃ�
� Chimarra spinifera��ƃƃ���Ƃ�
� Chimarra thienemanni���monorum��ƃƃ���ƂƂ�
� Stenopsyche siamensis��ƂƂ�
� Polyplectropus matthatha��ƃ�
� Pseudoneureclipsis chrysippus��ƃ�
� Pseudoneureclipsis tramot��ƃ�
� Psychomyia indra��ƃ�
� Psychomyia kuni��ƃ�
� Ecnomus neri��ƃ�
� Cheumatopsyche copia��ƃƃ�
� Cheumatopsyche trilari���ƃƃ�
� Diplectrona gombak���ƃƃ�
� Hydromanicus abiud��ƃƃ�
� Hydropsyche brontes��ƃ�
� Hydropsyche camillus��ƃ�
� Macrostemum dohrni��ƃ�
� Macrostemum midas��ƂƂ�
� Lepidostoma abruptum��ƃ�
� Adicella evadne��ƃ���Ƃ�
� Oecetis maron��ƃƃ�
� Oecetis tripunctata��ƂƂ�
� Triaenodes menestheus��ƂƂ�

7KDLODQG��+XDL�9DW�EHL�%DQ�3DN�/DQJ��1HEHQEDFK�GHV�.ORQJ�.DL��QDKH�EHLP�.DR�
1DQ�1DWLRQDOSDUN�����P������µ1�������µ(�������������

� Chrysotrichia�pulmonaria�YLHOH�ƃ��Ƃ�
� Hellyethira�bulat��ƃ�
� Hydroptila�portunus���ƃƃ����ƂƂ�
� Hydroptila�rumpun��ƃƃ�
� Hydroptila�sabit���ƃƃ�
� Hydroptila�venus��ƃ�
� Hydroptila verticordia��ƃ�
� Hydroptila huaivat�QRY�VS���ƃ�
� Orthotrichia terpsichore��ƃƃ�
� Orthotrichia kaonan�QRY�VS���ƃƃ���Ƃ�
� Chimarra bimbltona��ƃ���ƂƂ�
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� Chimarra��chiangmaiensis����ƃƃ����ƂƂ�
� Chimarra yskal��ƃ�
� Chimarra banpaklang�QRY�VS���ƃ�
� Stenopsyche siamensis��Ƃ�
� Pseudoneureclipsis cheiron��ƃ�
� Paduniella hatyaiensis��ƃƃ�
� Ecnomus puro��ƃƃ�
� Ecnomus totiio��ƃƃ�
� Cheumatopsyche tramota��ƃ�
� Hydropsyche camillus���ƃƃ�
� Macrostemum midas��ƃƃ��ƂƂ�
� Potamyia phaidra��ƃ�
� Goera unica��ƃ���ƂƂ�
� Goera uniformis���ƃƃ���ƂƂ�
� Oecetis lotis��ƃƃ�
� Oecetis tripunctata��ƃƃ���Ƃ�
� Setodes�sarapis��ƃƃ���Ƃ�
� Setodes�isis��ƃƃ�
� Setodes thoneti���ƃƃ����ƂƂ�
� Tagalopsyche brunnea��ƃ�
� Triaenodes dusra��ƃ���ƂƂ�
� Marilia��sumatrana���ƃ�

7KDLODQG��.ORQJ�3RG�DQ�GHU�*UHQ]H�]XP�.DR�1DQ�1DWLRQDOSDUN�����P������µ1��
�����µ(�������������

� Chrysotrichia pulmonaria�YLHOH�ƃ��Ƃ�
� Chrysotrichia quirinus��ƃƃ�
� Chrysotrichia volcanus��ƃ�
� Hellyethira bulat��ƃ�
� Hydroptila keres��ƃ�
� Hydroptila rumpun��ƃƃ�
� Hydroptila portunus��ƃƃ�
� Hydroptila verticordia��ƃƃ�
� Plethus ulixes��ƃƃ�
� Ugandatrichia honga���ƃƃ���ƂƂ�
� Stactobia klongpod�QRY�VS���ƃƃ�
� Glossosoma elvisso��ƃ�
� Chimarra bimbltona���ƃƃ����ƂƂ�
� Chimarra��chiangmaiensis���ƃƃ�
� Stenopsyche siamensis �ƃ���ƂƂ�
� Polyplectropus matthatha��ƃ�
� Hyalopsyche��winkleri"���ƂƂ�
� Paduniella semarangensis��ƃƃ�
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� Paduniella suwannamali��ƃ�
� Psychomyia adun��ƃ�
� Psychiomyia indra���ƃƃ�
� Psychomyia kuni��ƃƃ�
� Tinodes sitto��ƃ�
� Ecnomus totiio��ƃ�
� Cheumatopsyche chinensis��ƃ�
� Cheumatopsyche tramota���ƃƃ�
� Hydropsyche brontes���ƃƃ�
� Hydropsyche camillus��ƃƃ�
� Hydropsyche doctersi��ƃ�
� Macrostemum fenestratum��ƃƃ�
� Macrostemum midas���ƂƂ�
� Goera unica��ƃƃ�
� Goera uniformis��ƃƃ�
� Oecetis purusamedha��ƃƃ�
� Oecetis tripunctata��ƃ���Ƃ�
� Setodes akrura��ƃƃ�
� Setodes isis��ƃƃ���ƂƂ�
� Triaenodes dusra��ƃƃ���Ƃ�
� Triaenodes menestheus��ƃ�

7KDLODQG��1HEHQEDFK�GHV�.ORQJ�6RN�EHLP�(LQJDQJ�]XP�.DR�6RN�1DWLRQDOSDUN��
��P������µ1�������µ(�����������������

� Chrysotrichia pulmonaria��ƃ�
� Chimarra bimbltona���ƃƃ����ƂƂ�
� Chimarra monorum��ƃƃ�
� Chimarra okuihorum��ƃƃ�
� Chimarra spinifera��ƃ�
� Chimarra yskal��ƃƃ�
� Stenopsyche siamensis��Ƃ�
� Cheumatopsyche lucida��ƃƃ�
� Macrostemum midas��Ƃ�
� Diplectrona gombak��ƃƃ�
� Goera matuilla��ƃ�
� Leptocerus rutulus��ƃ�
� Leptocerus wangtakraiensis��ƃ�
� Oecetis kyanippus��ƃ�
� Oecetis lotis��ƃ�
� Oecetis purusamedha��ƃ�
� Oecetis tripunctata��ƃ���ƂƂ�
� Setodes�thoneti��ƃƃ�
� Marilia��sumatrana���ƃƃ���ƂƂ�
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0$/,&.<�+����������hEHU�GLH�8QWHUVFKHLGXQJ�HLQLJHU�Chimarra��XQG�Cheumatopsyche�$UWHQ�
�7ULFKRSWHUD��3KLORSRWDPLGDH��+\GURSV\FKLGDH��XQG��EHU�LKUH�9DULDELOLWlW��²�%UDXHULD�����
�������

0$/,&.<�+����������$WODV�RI�6RXWKHDVW�$VLDQ�7ULFKRSWHUD��²�%LRORJ\�'HSDUWPHQW��)DFXOW\�RI�
6FLHQFH��&KLDQJPDL�8QLYHUVLW\��&KLDQJPDL��7KDLODQG������SS��,6%1��������������������

$QVFKULIW�GHV�9HUIDVVHUV�� 'U��+DQV�0$/,&.<�
6RQQHQJDVVH����
�����/XQ]�DP�6HH��$XVWULD�
�
1DQQDSKDW�68:$11$5$7�	�3RQJVDN�/$8'((�
'HSDUWPHQW�RI�)LVKHU\�DQG�&RDVWDO�5HVRXUFHV���
)DFXOW\�RI�6FLHQFH�DQG�,QGXVWULDO�7HFKQRORJ\���
3ULQFH�RI�6RQJNOD�8QLYHUVLW\��
������6XUDW�7KDQL��7KDLODQG�

� �
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 Diagnosis. This new species is a member of R. anatina Group (Schmid 1970). It is similar to other species 
from Asia and can be diagnosed by the characters mentioned by Sun (2016). Rhyacophila limsakuli sp. n. closely 
resembles R. noeibia Malicky & Chantaramongkol 1993, but the two species can be distinguished in that (1) the 
basal segment of each inferior appendage of R. limsakuli sp. n. is 4.5 times as long as the apical segment, but only 
2.5 times as long in R. noeibia, (2) the apical segment of each inferior appendage of R. noeibia is boot-shaped and 
projected dorsad, but that of R. limsakuli sp. n. is rectangular and lacks a dorsal projection, and (3) the apices of the 
parameres of R. noeibia are bent upward, but in R. limsakuli sp. n. they are bent downward. 

Rhyacophila kengtungensis sp. n. Morse & Malicky
Figs. 4A–4C

Type material. Holotype male (PSUNHM). MYANMAR: Shan State, Keng Tung Province, Pin Tao Waterfall, 
21°26′37″N, 99°34′42″E, ca. 977 m a.s.l., 13 January 2015, leg. Pongsak Laudee. 
 Paratypes: Same data as holotype, 1 male (CUAC).
 Etymology. The species epithet refers to the province where the new species was found.
 Description. Length of each male forewing 5.0 mm (n = 2); specimens in alcohol with head, thorax, and fore-
wings light yellow.

FIGURES 4A–4C. Male genitalia of Rhyacophila kengtungensis n. sp. 4A, left lateral, with left inferior appendage and phallus 
omitted. 4B, dorsal. 4C, phallus, left lateral. Pre = preanal appendages, Api IX = apicodorsal lobe of segment IX, Ana = anal 
sclerites.
 
 Male genitalia (Figures 4A–4C). Segment IX anterolateral  margins nearly straight, posterolateral margins 
sinuous below apicodorsal lobe, apicodorsal lobe short, half as long as inferior appendages, and nearly as wide as 
annular portion of segment, tubular. Preanal appendages strongly sclerotized, extending beyond apicodorsal lobe of 
segment IX, their mesal surfaces covered with short dark brown setae, oval in lateral view, subtriangular in dorsal 
view. Anal sclerites small, beneath preanal appendages. Inferior appendages long, cylindrical, each with basal seg-
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2ókéK FóMó w`kéóJUDAó:óF tPJAkéGHLóJgL gMK 
2bí
PégADgFí

.Cp) � yt 
S r �  S rCppCt,C* ��� y��y�y�

<KKLJgkLM h2V Rx2yä2R Q9 6QäyzQxS2QD 9QQ( Sz2 hDSäQ)Dö 
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