



Taxonomic Assessment and morphological study of Trichoptera (Caddisflies) from Freshwater Sources of Garhwal Himalaya, Uttarakhand
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ABSTRACT 

	In the present study, samples of Trichoptera (Caddisflies) were collected from two spring-fed tributaries, Khanda Gad and Dhundprayag Gad, in the Garhwal region of the Himalayas, Uttarakhand, India. For the taxonomic assessment and morphological study, a detailed examination of morphological and meristic features of each individual was conducted using a microscope and a hand lens. Structural observations of the specimens were conducted, and they were photographed, identified, and validated. A pencil drawing of the head capsule, thoracic sclerites, Labrum, submetum, claws, and anal prolegs was produced, and differences were noted. Based on the differences and examination, a total of 15 species belonging to six families, namely Hydropsychidae, Philopotamidae, Psychomyiidae, Rhyacophilidae, Stenopsychidae, and Polycentropodidae, were collected. Standard taxonomic keys were used to facilitate taxonomic identification and validation at the species level. Diagnostic features were manually illustrated to support accurate classification and classification. This study provides an essential baseline of data on Himalayan freshwater Trichoptera and contributes to the growing taxonomic knowledge of Aquatic Trichoptera Diversity.	Comment by FBRC: scientific name italicized	Comment by FBRC: Pluralized	Comment by FBRC: Removed repeated phrase.
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1. INTRODUCTION 

Trichoptera (caddisflies) are one of the most diverse and well-studied groups. Initially described as Phryganea by Linnaeus in 1758, the order now includes over 17,000 species globally (Morse, 2023). Their larvae exhibit remarkable morphological diversity, often building protective cases using silk and natural materials (Wiggins, 1996). In India, a total of 1,407 species across 27 families and 102 genera have been reported (Pandher, 2024). 
The Trichoptera order was first coined by Kirby (1813) in a footnote in which Kirby noted, “if these remarks appear to entomologists well founded, and it be thought right to consider Phryganea as constituting a new order, I think it might be distinguished, since the wings of all the known species are hairy, by the name of Trichoptera.”	Comment by FBRC: Clarified what was coined
The common name of Trichoptera is “Caddisfly,” which means case-bearer. Many larvae live in characteristic cases constructed of pebbles, sand grains, twigs, or other materials. Case-making larvae are mostly detritivores or plant feeders. Most of the caddisflies do not make cases but instead spin silken webs, which are used to capture food drifting in the stream. The diversity of caddisfly larvae can serve as a useful indicator of freshwater quality and, in turn, detect even low levels of pollution.
Trichoptera typically exhibit univoltine life cycles, although multivoltine or extended development (2–3 years) can occur based on environmental factors. Larvae, often undergoing five instars, represent the longest and most ecologically significant stage. The larval head is fully developed and sclerotized. Larval eyes are always present, and the antennae are mostly very short and single-segmented. Larval mouth parts are well-developed and segmented. Larval mouth parts are well developed and consist of a small labrum, a pair of well-developed mandibles, a pair of short, compact maxillae, and a labium. Each thoracic segment is distinct and bears a pair of segmented legs. 
These are either more or less the same length, or the forelegs are the shortest and the hind legs the longest. Tarsi are one-segmented, and tarsal claws are single. In all families, the prothorax bears a pair of heavily sclerotized pronotal plates, very narrowly separated along the midline. The abdomen consists of 10 segments. A pair of anal prolegs on the last abdominal segment, with each proleg bearing a strong anal claw. Abdominal gills may or may not be present. Abdominal segment 9 usually bears dorsal sclerites, especially in the case-making families. Adults are terrestrial, short-lived, and morphologically varied to suit brief reproductive phases (Unzicker et al., 1982; Morse et al., 2019).
Several studies on benthic communities have been carried out in different rivers and streams in Uttarakhand by several workers (Sunder & Subla, 1986; Dobriyal et al., 1992; Suren, 1994; Kumar et al., 1998; Singh et al., 2010; Negi & Mamgain, 2013; Balodi & Koshal, 2015; Rana et al., 2017; Koshal et al., 2017). Despite increased attention to freshwater biodiversity in India, knowledge gaps persist in the Garhwal Himalaya, particularly the Trichoptera (caddisfly) diversity. 
Our research focuses solely on the Trichoptera order, its diversity and morphological variation, as well as the differences between capture species in two tributaries of the River Alaknanda.

2. material and methods 	Comment by FBRC: MATERIALS


The study was conducted in two important tributaries of the River Alaknanda, named Khanda and Dhundprayag Gad. Field sampling was carried out monthly from November 2024 to April 2025 for the collection of aquatic insects. The location of the study or site selection was based on the availability of aquatic insects, as preliminary observations conducted prior to planning this study. 
Insects were collected monthly from both sites using random sampling methods, including the kick method and occasional hand-picking. The collected insects were placed in a wide-mouth, translucent plastic bottle (half-filled with water) and brought to the laboratory of the Department of Himalayan Aquatic Biodiversity for further analysis and study. The collected insects were preserved in the laboratory using 5% formalin solution. The Trichoptera were sorted, counted, and identified using standard keys and literature from Pescador & Rasmussen (1995), Dudgeon (2003), Bouchard (2004), and Gulati (2007), with the aid of a dissecting microscope and a magnifying hand lens. Different morphological features, such as the head capsule, thoracic sclerites, Labrum, submetum, and anal prolegs and claws, were used for identification and taxonomic description. Based on micro-observations, detailed illustrations of the head and legs were created using a hand-drawn pencil.	Comment by FBRC: Grammer check 
	Comment by FBRC: What the means 

[bookmark: page2]3. RESULTS AND DISCUSSION
Taxonomic assessment 
After a detailed investigation and careful examination of morphometric and meristic characteristics of collected individuals of Trichoptera, a total of 15 species were described from Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), and the variations in morphological characters, as well as those taxonomical assessments, were presented as follows (Figures 1 to 15) and their diagnostic characteristics, key micro-morphological observations, and availability are systematically presented in Table 1.	Comment by FBRC: Simplified, corrected punctuation, replaced taxonomical with taxonomic.

1. Chimarra aterrima (Hagen, 1861)
2025, Chimarra aterrima (Hagen, 1861), Coll and identification by Pallavi and Koshal (Locality: Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India).
Material Observed: Several individuals were observed monthly from both locations, Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India. 
Common Name: Little Black Sedge
Scientific Classification:
Kingdom: Animalia
	Phylum: Arthropoda
		Class: Insecta
			Order: Trichoptera
				Family: Philopotamidae
					Genus: Chimarra	Comment by FBRC: Possible recheck the the specimens 
						Species: C. aterrima
	A[image: ]
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	C[image: ]
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Figure 1 Chimarra aterrima larva (A) Lateral view, (B) Dorsal view of head, (C) Ventral view of head, (D) Right foreleg
Ecology/Habitat: - Chimarra aterrima is typically found in small streams, usually occurring beneath submerged rocks and logs.
Diagnostic Characters: The larvae are usually yellow or light orange in color; Apex of frons markedly asymmetrical with a large or pointed left lobe and smaller right one (Figure 1B); Marginal lobes of frons slightly closer together; Labrum T-shaped and anterior margin having brush of dense setae: Head capsule with blackspot at each posterolateral margin (figure 1A); dorsal ecdysial sulture 1/3 as long as frontoclypeus (figure 1C); Frontoclypeus elongated omega/deep U shaped, constricted as its posterior 1/3; Dorsum of 9th abdominal segment entirely membranous; tarsus with brush of dense setae (figure 1D);
2. Chimarra ferio (Stephens, 1829)
2025, Chimarra ferio (Stephens, 1829), Coll. and identification by Pallavi and Koshal (Locality: Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India).
Material Observed: Several individuals were observed monthly from both locations, Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India.
Common Name: Little Black Sedge
Scientific Classification:
Kingdom: Animalia
Phylum: Arthropoda
Class: Insecta
Order: Trichoptera
Family: Philopotamidae
Genus: Chimarra
Species: ferio	
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Figure 2 Chimarra ferio larva (A) Lateral view, (B) Dorsal view of head, (C) Ventral view of head, (D) Right foreleg
Ecology/Habitat: Chimarra ferio species are commonly found in small streams, typically inhabiting microhabitats beneath submerged rocks and logs.
Diagnostic Characters:- The larval head are usually yellow or light orange in color (figure 2A); Apex of frons slightly asymmetrical; Frontoclypeal notch small and with narrow opening (figure 2B); Labrum T-shaped and anterior margin having brush of dense setae: Head capsule with black spot at each posterolateral margin; dorsal ecdysial sulture 1/3 as long as frontoclypeus (figure 2C); Frontoclypeus elongated omega/deep U shaped, constricted as its posterior 1/3; Mesonotum and metanotum entirely membranous; Dorsum of 9th abdominal segment entirely membranous; tarsus with brush of dense setae (figure 2D)
3. Dolophilodes shawnee (Ross, 1938)
2025, Dolophilodes shawnee (Ross, 1938), Coll and identification by Pallavi and Koshal (Locality: Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India).	Comment by FBRC: Expanded clarity 

Material Observed: Several individuals were observed monthly from both locations, Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India.
Common Name: Medium Evening Sedge
Scientific Classification:
Kingdom: Animalia
	Phylum: Arthropoda
		Class: Insecta
			Order: Trichoptera
				Family: Philopotamidae
					Genus: Dolophilodes
						Species: Shawnee
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Figure 3 Dolophilodes shawnee larva (A) Lateral view, (B) Dorsal view of head, (C) Ventral view of head, (D) Dorsal view of pronotum, (E) Labrum, (F) Right foreleg and trochantin
Ecology/Habitat: Dolophilodes shawnee is typically found in clear, unpolluted waters, where it constructs protective cases using materials such as twigs and leaves.
Diagnostic Characters: Head capsule chestnut brown (figure 3A); Lateral margin slightly curved (figure 3B);  Anterior margin of frontoclypeus is slightly asymmetrical with posterior portion widened separated by a constriction from anterior portion (figure 3B); The ventral head seta is near the mid length position of ventral ecdysial line; Maximum length of frontoclypeus sclerite sub equal to the width of head; Labrum T-shaped and anterior margin having brush of dense setae(figure 3E) Mesonotum and metanotum entirely membranous; Foreleg trochantin robust and freely extended as a fingerlike-projections (figure 3F); Femur longer than tibia, tibia longer than tarsus. 

4. Psychomyia flavida (Hagen, 1861)
2025, Psychomyia flavida (Hagen, 1861), coll. and identification by Pallavi and Koshal  (Locality: Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India).
Material Observed:- Several individuals were observed monthly from both locations, Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India.
Common Name: Dinky Net-tube Caddisfly
Scientific Classification:
Kingdom: Animalia
	Phylum: Arthropoda
		Class: Insecta
			Order: Trichoptera
				Family: Psychomyiidae
					Genus: Psychomyia
						Species: P. flavida
	A[image: ]
	B[image: ]
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Figure 4 Psychomyia flavida larva (A) Lateral view, (B) Dorsal view of head, (C) Ventral view of head, (D) Anal claw.
Ecology/Habitat: Psychomyia flavida typically inhabits cool, flowing waters and is commonly found living in silk tubes attached to submerged rocks and logs.
Diagnostic Characters: The head is almost square with lateral margins that are almost parallel (figure 4B); Head and pronotum is yellowish brown, cuticle is thick and finely granular; body green color; Frons with anterior margin sinuate(figure 4B); Apex of mandibles with a long terminal whip (figure 4C); Legs short, claw short and angled; Mesonotum and metanotum entirely membranous; Anal hook with a row of 4 long teeth along inner ventral margin (figure 4D); 10th segment short with scarcely any ventral margin; Mentum forming a pair of distinct sclerotized plates;
5. Psychomyia pusilla (Fabricius, 1781)
2025, Psychomyia pusilla (Fabricius, 1781), coll. and identification by Pallavi and Koshal (Locality: Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India).
Material Observed: Several individuals were observed monthly from both locations, Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India.
Common Name: Small Yellow-Sedge Caddisfly
Scientific Classification:
Kingdom: Animalia
	Phylum: Arthropoda
		Class: Insecta
			Order: Trichoptera
				Family: Psychomyiidae
					Genus: Psychomyia
						Species: pusilla
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Figure 5 Psychomyia pusilla larva (A) Lateral view, (B) Dorsal view of head, (C) Ventral view of head, (D) Left and right mandible, (E) Anal claw
Ecology/Habitat: Psychomyia pusilla generally inhabits cool, flowing waters and is typically found residing in silk tubes attached to submerged rocks and logs.
Diagnostic Characters: The head is almost square with lateral margin that are almost parallel (figure 5B); Head is yellow, cuticle is thick and finely granular; Irregular marks in the median part of frontoclypeal apotome(figure 5B); Anterior margin of the frontoclypeal apotome bears a pair of blackish processes; In lateral profile, the top of head is flat; sub mental sclerites appears as a dark indented strips (figure 5C); In ventral view, the anterior margin of head capsule forms an obtuse angle; the ventral ecdysial line is short; mandibles are about twice as long as broad and subaruate; Left mandibles bears a tuft of hair like spinules (figure 5D); Each anal claw has the same number (six) of teeth(figure 5E).
6. Polycentropus flavomaculatus (Pictet, 1834)
2025, Polycentropus flavomaculatus (Pictet, 1834), Coll. and identification by Pallavi and Koshal (Locality: Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India).
Material Observed: Several individuals were observed monthly from both locations, Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India.
Common Name: Tube-Making Caddisfly
Scientific Classification:
Kingdom: Animalia
	Phylum: Arthropoda
		Class: Insecta
			Order: Trichoptera
				Family: Polycentropodidae
					Genus: Polycentropus
						Species: flavomaculatus
	A[image: ]
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Figure 6 Polycentropus flavomaculatus larva (A) Lateral view, (B) Dorsal view of head, (C) Dorsal view of labrum, (D) Right foreleg and trochantin
Ecology/Habitat: Polycentropus flavomaculatus species are typically found in shallow to moderately deep waters, often near shorelines.
Diagnostic Characters: Head capsule is generally elongate and hypognathous; Head and pronotum muscle insertion spots light brown(figure 6A); Frontoclypeus narrow and triangular and frontoclypeal ecdysial line with a slight median constriction (figure 6B); Tarsi nearly cylindrical and all narrower than corresponding tibiae (figure 6D); Anal claw without conspicuous teeth; Tarsi on foreleg two third length of tibiae; Labrum rounded and sclerotized(figure 6C).Head muscle scars darker than the surrounding area; Foretrochantin fused with episternum with acute apex(figure 6D), not expanded into a broadened lobe.

7. Rhycophila fasciata (Hagen, 1859)
2025, Rhycophila fasciata (Hagen, 1859), Coll. and identification by Pallavi and Koshal, (Locality: Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India).
Material Observed: Several individuals were observed monthly from both locations, Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India.
Common Name: Green Sedge Caddisfly
Scientific Classification:
Kingdom: Animalia
	Phylum: Arthropoda
		Class: Insecta
			Order: Trichoptera
				Family: Rhyacophilidae
					Genus: Rhyacophila
						Species: R. fasciata
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Figure 7 Rhyacophila fasciata larva (A) Dorsal view, (B) Dorsal view of head, (C) Ventral view of head, (D) Right foreleg, (E) Anal proleg and claw
Ecology/Habitat: Rhyacophila fasciata are commonly found in clear, fast-flowing streams, where they live beneath rocks and among clumps of moss and algae.
Diagnostic Characters: Head capsule prognathous, elongated with smooth surface and maximum width at head center; Dorsal and ventral head sections chestnut brown, with pale muscle attachment; Spots on frontoclypeus and brown one on parietalia with paler area around eyes along lateral sections of parietalia; Frontoclypeus bell shaped, with deep central constriction posterior of eye level(figure 7B); Sclerotized labrum semi-circular, yellowish brown with pale anterior broader; Submentum darker brown, triangular, distinctly wider than long(figure 7C; Fore femur distinctly wider than mid and hind femur (figure 7D); abdomen dorsally dark purplish, laterally and ventrally creamish white; Anal claw long, blade-like, regularly curved with 3 ventral teeth(figure 7E).
8. Hydropsyche briareus (Malicky & Chantaramongkol, 2000)
2025, Hydropsyche briareus (Malicky & Chantaramongkol, 2000), Coll and identification by Pallavi and Koshal (Locality: Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India).
Material Observed: Several individuals were observed monthly from both locations, Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India.
Common Name: Common Net-Spinning Caddisfly
Scientific Classification:
Kingdom: Animalia
	Phylum: Arthropoda
		Class: Insecta
			Order: Trichoptera
				Family: Hydropsychidae
					Genus: Hydropsyche
Species: H.briareus
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Figure 8 Hydropsyche briareus larva (A) Lateral view, (B) Dorsal view of head, (C) Ventral view of head, (D) Dorsal view of pronotum, mesonotum and metanotum, (E) Prosternal plate, (F) Anal proleg and claw, (G) Trochantin

Ecology/Habitat: Hydropsyche briareus larva found in flowing water, it builds nets to catch drifting organic matter for food.
Diagnostic Characters: Head is rectangular in dorsal view(figure 8A); Dorsum of head uniformly brown and yellowish brown; Anterior margin of frontoclypeal apotome is nearly straight(figure 8A); In ventral view, anterior ventral apotome nearly triangular, with anterior border slightly concave (figure 8C) and anterolateral angles rounded; Ventral ecdysial line nearly twice as long as anterior ventral apotome; Anterior margin of pronotum straight on both sides of mid dorsal ecdysial line and color is darker than the middle; The posterior angle of frontoclypeal apotome is ogival, at an angle of about 100 degree; prosternites with both medial and lateral sections darkly pigmented (figure 8E).Each fore trochantin short and bifurcated(figure 8G); Anal prolegs each slightly sclerotized; pronotum mesonotum and metanotum sclerotized(figure 8D). Subtriangular sterna of segments 8th 9th each with a pair of ventral plates (figure 8F)
9. Hydropsyche angustipennis (Curtis, 1834)
2025, Hydropsyche angustipennis (Curtis, 1834), Coll. and identification by Pallavi and Koshal (Locality: Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India).
Material Observed: Several individuals were observed monthly from both locations, Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India.
Common Name: Net-Spinning Caddisfly
Scientific Classification:
Kingdom: Animalia
	Phylum: Arthropoda
		Class: Insecta
			Order: Trichoptera
				Family: Hydropsychidae
					Genus: Hydropsyche
						Species: H. angustipennis
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Figure 9 Hydropsyche angustipennis larva (A) Lateral view, (B) Dorsal view of head, (C) Ventral view of head, (D) Prosternal plate, (E) Anal proleg and claw, (F) Trochantin
Ecology/Habitat: Hydropsyche angustipennis is typically found in stream outflows, favoring habitats with moderate to high current velocities and substrates composed of coarse gravel.
Diagnostic Characters: Dorsal head surface with conspicuous yellow marking (figure 9A); Front margin of pronotum without numerous long bristles; Gills present on 7th abdominal segments; Frontoclypeal pattern with aboral and lateral marks separate; prosternites with both medial and lateral sections darkly pigmented(figure 9D); the lateral section is little lighter than the medial part; The ecdysial line on the ventral part of head is shorter than half the width of the head; The frontoclypeal apotome has only three lateral light area (figure 9B); The front of the frontoclypeus apotome is not convex(figure 9B); The lateral part of submetum is long and thin; Prothorax venter posterior to prosternal plate with a pair of prominent sclerites in intersegmental fold. (figure 9D); Subtriangular sterna of segments 8th 9th each with a pair of ventral plates (figure 9E); trochatin forked shaped(figure 9F).
10. Hydropsyche rhadamanthys (Malicky, 2001)
2025, Hydropsyche rhadamanthys (Malicky, 2001), Coll. and identification by Pallavi and Koshal (Locality: Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India).
Material Observed: Several individuals were observed monthly from both locations, Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India.
Common Name: Net-Spinning Caddisfly
Scientific Classification:
Kingdom: Animalia
	Phylum: Arthropoda
		Class: Insecta
			Order: Trichoptera
				Family: Hydropsychidae
					Genus: Hydropsyche
Species: H. rhadamanthys
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Figure 10 Hydropsyche rhadamanthys larva (A) Lateral view, (B) Dorsal view of head, (C) Ventral view of head, (D) Prosternal plate, (E) Anal proleg and claw, (F) Trochantin
Ecology/Habitat: Hydropsyche rhadamanthys are typically found in flowing waters, preferring habitats with moderate to high current velocity and substrates composed of coarse gravel
Diagnostic Characters: Head in dorsal view rectangular; Frontoclypeal apotome  narraow; Anterior margin and anterior sides straight to slightly concave (figure 10B); Posterior region ogival with sides rounded; Posterior tip pointed; Notal plates brown to light brown; Median region of posterior prosternites strongly pigmented(figure 10D); In ventral view, two distinctive longitudinal wide dark bands usually covering most of cephalic capsule except from area behind submentum (figure 10C); Abdominal gills present on segment 7th; Ventral plates on abdominal segment 7th subtriangular, brown-ochre (figure 10 E); Ventral sides of each anal prolegs bearing series of tapering long dark hair like setae; Ventral membranous area covered with hair like setae; trochatin forked shaped(figure 10F).
11. Diplectrona aiensis (Kobayashi, 1987)
2025 Diplectrona aiensis (Kobayashi, 1987), Coll. and identification by Pallavi and Koshal , (Locality: Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India).
Material Observed: Several individuals were observed monthly from both locations, Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India.
Common Name: Net-building Caddisfly
Scientific Classification:
Kingdom: Animalia
	Phylum: Arthropoda
		Class: Insecta
			Order: Trichoptera
				Family: Hydropsychidae
					Genus: Diplectrona
						Species :D. aiensis (
A.
)
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Figure 11 Diplectrona aiensis larva (A) Lateral view, (B) Dorsal view of head, (C) Ventral view of head, (D) Pronotum, (E) Mesonotum, (F) Metanotum, (G) Right and left mandible, (H) Trochantin
Ecology/Habitat: Diplectrona aiensis are found in clean freshwater environments, where they construct silk nets to capture drifting food particles.
Diagnostic Characters: Foreleg trochantin has a spine that is not forked (figure 11H); Sclerotized plates on each of three thoracic segments(figure 11D-11F)); Gula triangular and short, genae therefore fussed most of their length(figure 11C); Frons expanded lateral, lateral extension sharp(figure 11B); Frontoclypeus constructed at eye level(figure 11B); Posterior ventral apotome present, at least half of the length of median ecdysial line(figure 11C); Frontoclyeal  area light to yellowish brown with central longitudinal markings in darker brown; Submentum triangular with short lateral lobes (figure 11C); Tergites of 2nd and 3rd thoracic segment with distinct transverse sulture; Anterior prosternites deeply indented laterally; 
12. Arctopsyche grandis (Banks, 1900)
2025, Arctopsyche grandis (Banks, 1900), coll. and identification by Pallavi and Koshal  (Locality: Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India).
Material Observed: Several individuals were observed monthly from both locations, Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India.
Common Name: Great Gray Spotted Sedge Caddisfly
Scientific Classification:
Kingdom: Animalia
	Phylum: Arthropoda
		Class: Insecta
			Order: Trichoptera
				Family: Hydropsychidae
					Genus: Arctopsyche 
						Species: A.grandis
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Figure 12 Arctopsyche grandis larva (A) Lateral view, (B) Dorsal view of head, (C) Ventral view of head, (D) Dorsal view of pronotum, mesonotum, metanotum, (E) Prosternal plate, (F) Trochantin
Ecology/Habitat: Arctopsyche grandis larva typically inhabits swift, cold water streams with large boulders and fast currents
Diagnostic Characters: Head of larvae is dark brown with pale median dorsal on the anterior of the frontoclypeus(figure 12B); Head is long and anterior margin of frontoclypeaus is convex(figure 12B); Ventral view of head showing the ventral apotome completely separating the genae (figure 12C); Ventral apotome is very wide and usually rectangular; Dorsum of most abdominal segments with single long setae; Abdominal segment ventral margin with filamentous gills; Gula narrowed posteriorly; Foreleg trochantin has a spine that is not forked (figure 12F);
13. Cheumatopsyche pettiti (Banks, 1908)
2025, Cheumatopsyche pettiti (Banks, 1908), Coll. and identification by Pallavi and Koshal (Locality: Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India).
Material Observed: Several individuals were observed monthly from both locations, Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India.
Common Name: Net-Spinning Caddisfly 
Scientific Classification:
Kingdom: Animalia
Phylum: Arthropoda
Class: Insecta
Order: Trichoptera
Family: Hydropsychidae
	Genus: Cheumatopsyche
		Species: C. pettiti
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Figure 13 Cheumatopsyche pettiti larva (A) Lateral view, (B) Dorsal view of head, (C) Ventral view of head, (D) Prosternal plate, (E) Pronotum, (F) Mesonotum, (G) Metanotum, (H) Anal proleg and claw, (I) Trochantin 
Ecology/Habitat: Cheumatopsyche pettiti are commonly found in running water, where they construct protective cases using materials such as small stones and organic debris.
Diagnostic Characters: Sides of head converge to form vertical line on ventral surface; Trochantin on foreleg forked shaped(figure 13I); Submentum notched at apex(figure 13C); prosternum with a pair of small sclerites posterior to prosternal plate(figure 13D); Both sclerites posterior on abdominal segment 9th notched at posterior margins(figure 13H); Prothorax venter posterior to prosternal plate, usually with minute pair of sclerites in intersegmental fold(figure 13D); frontoclypeus anterior margin usually with a small median notch(figure 13B); Dorsal abdominal segments with plain setae; Head bearing dense short tapered hair like setae; pronotum, mesonotum and metanotum sclerotized (figure 13E-13G)
14. Stenopsyche angustata (Martynov, 1930)
2025, Stenopsyche angustata (Martynov, 1930), Coll. and identification by Pallavi and Koshal (Locality: Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India).
Material Observed: Several individuals were observed monthly from both locations, Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India.
Scientific Classification:
Kingdom: Animalia
	Phylum: Arthropoda
		Class: Insecta
			Order: Trichoptera
				Family: Stenopsychidae
					Genus: Stenopsyche
						Species: S. angustata
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Figure 14 Stenopsyche angustata (A) Lateral view, (B) Dorsal view of head, (C) Ventral view of head, (D) Dorsal view of pronotum, (E) Trochantin
Ecology/Habitat: Stenopsyche angustata are typically found in cool, fast-flowing waters, where they utilize silk nets to capture food particles from the current.
Diagnostic Characters: Head and pronotum strongly sclerotized(figure 14A); Head elongated; Head ground color yellowish brown with dark spots scattered over whole head capsule(figure 14B); Eyes black each with yellow area around it; Labrum blackish brown; Clypeus yellow with anterior margin moderately smooth and round; Frontoclypeus apotome yellowish brown, with scattered black dots and strips; (figure 14B)Mentum semicircular, with anterior margin produced into small process(figure 14C), each posterolateral angle with bristle; Anterior margin apotome triangular as broad as mentum(figure 14C); Pronotum strongly sclerotized, sub rectangular in dorsal view, sinuate ventrolaterally in lateral view(figure 14D); Ground color yellowish brown, with dark spots distributed in posterior half and lateral portions of pronotum and large black spots located just above insertion of each foreleg; Foretrochantin acute(figure 14E); Femur with three dark rings and black longitudinal strips on outer side; 
15. Stenopsyche marmorata. (McLachlan, 1866)
2025, Stenopsyche sp. (McLachlan, 1866), coll. and identification by Pallavi and Koshal (Locality: Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India).
Material Observed: Several individuals were observed monthly from both locations, Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand, India.
Scientific Classification:
Kingdom: Animalia
Phylum: Arthropoda
Class: Insecta
Order: Trichoptera
Family: Stenopsychidae
Genus: Stenopsyche 
Species: S. marmorata
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Figure 15 Stenopsyche marmorata larva (A) Lateral view, (B) Dorsal view of head, (C) Ventral view of head, (D) Dorsal view of pronotum, (E) Trochantin

Ecology/Habitat: Stenopsyche marmorata are typically found in cool, fast-flowing waters, where they use silk nets to capture food particles from the current.

Diagnostic Characters:- Head and pronotum strongly sclerotized(figure 15A); Head subrectangular and long; Ground color brown, with distinct punctate pattern; Frontoclypeal apotome with dark strips and spots forming ghost face(figure 15B); Other portion with head capsule with scattered dark strips of coalesced black dots, and dark strips along ventral ecdysial line in ventral view; eyes small, eye area large pale; Labrum dark brown mesally and light brown lateral; Frontoclypeus yellow with longitudinal pale lines separating rectangular darker area; Mentum semi-circular, anterior margin with mesal tongue like lobe(figure 15C); Anterior ventral apotome black, triangular(figure 15C); Pronotum strongly sclerotized, sub rectangular in dorsal view, ventrolateral view sinuous(figure 15D); Foretrochantins in ventrolateral view rhomboid, long(figure 15E); Episterna small;

During this study, a total of 15 species have been reported, and their diagnostic characteristics, micro-morphological observations and availability are systematically presented in Table 1. These distinguishing meristic and morphological observations of each species have been carefully drawn and documented, subsequently used in the preparation of an identification key, which serves as the baseline information for further taxonomic analysis and ecological studies of Trichoptera (Caddisflies) diversity. 

Table 1. List of Trichoptera species recorded from the Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal), Uttarakhand.
	S.No.
	Scientific Name
	Family
	Identification
	Relative Abundance

	1
	Chimarra aterrima
	Philopotamidae
	Marginal lobes of the frons are slightly closer together. Frontoclypeal notch deep, U-shaped.
	Abundant

	2
	Chimarra ferio
	Philopotamidae
	The frontoclypeal notch is small and has a narrow opening.
	Abundant

	3
	Dolophilodes shawnee

	Philopotamidae
	Frontoclypeal slightly asymmetrical, Lateral margin slightly curved. Having an extended finger-like foreleg trochanter.
	Rare

	4
	Psychomyia flavida
	Psychomyiidae
	Anal Hooks with a row of 4 long teeth along the inner ventral margin.
	Abundant

	5
	Psychomyia pusilla
	Psychomyiidae
	Each anal claw has six teeth or dentations 
	Abundant

	6
	Polycentropus flavomaculatus
	Polycentropodidae
	Head and pronotum muscle insertion spots are light brown. Frontoclypeus ecdysial line with a slight median constriction.
	Common

	7
	Rhycophila fasciata
	Rhyacophilidae
	Frontoclypeus bell-shaped with deep central constriction. Anal claw long, regularly curved and fitted with two ventral teeth.
	Common

	8
	Hydropsyche briareus
	Hydropsychidae
	In ventral view, the anterior ventral apotome is nearly triangular, with the anterior border slightly concave and the anterolateral angles rounded
	Rare

	9
	Hydropsyche angustipennis
	Hydropsychidae
	The frontoclypeal apotome has only two lateral light areas; The front of the frontoclypeus apotome is not convex; The ecdysial line on the ventral part of the head is shorter than half the width of the head.
	Rare

	10
	Hydropsyche rhadamanthys
	Hydropsychidae
	Frontoclypeal apotome narrow; Anterior margin and anterior sides straight to slightly concave
	Common

	11
	Diplectrona  aiensis
	Hydropsychidae
	Posterior ventral apotome at least one-half as long as the median ecdysial line. Frontoclypeus constricted at eye level.
	Abundant

	12
	Arctopsyche grandis
	Hydropsychidae
	Ventral view of detached head showing the ventral apotome completely separating the genae
	Common

	13
	Cheumatopsyche pettiti
	Hydropsychidae
	Prothorax venter posterior to prosternal plate, usually with a minute pair of sclerites in the intersegmental fold.
	Common

	14
	Stenopsyche angustata
	Stenopsychidae
	Dark spots are scattered over the whole capsular area. Frontoclypeus apotome is yellowish brown with scattered black dots and strips. Anterior ventral apotome triangular, as broad as mentum.
	Abundant

	15
	Stenopsyche marmorata
	Stenopsychidae
	Head is ground colour brown with distinct punctate patterns. Frontoclypeus apotome with dark strips forming a Ghost face. Mentum semi-circular, anterior margin with mesal tongue-like lobe.
	Common



4. CONCLUSION
This is a detailed morphological study of order Trichoptera (Caddisflies) to assess the taxonomy of individuals collected from two spring-fed tributaries—Khanda Gad (Pauri Garhwal) and Dhundprayag Gad (Tehri Garhwal)—in Uttarakhand, India. Trichoptera are aquatic insects that act as biological indicators of water quality and pollution status, exhibiting distinct morphological variations across habitats and locations. These aquatic insects play a crucial role in the nutrient cycle and serve as a foundation of the aquatic food chain. The diversity and species composition of Trichoptera support all aquatic systems, helping to replenish the ecosystem and improve its health.	Comment by FBRC: Standard ecological terminology
A total of 15 species belonging to six families were identified through detailed morphological and meristic studies. The comprehensive identification and documentation of these specimens provide valuable baseline data for future ecological and water quality monitoring studies.
In conclusion, this research enhances the understanding of Himalayan freshwater Trichoptera diversity and contributes to the broader knowledge of aquatic insect taxonomy. The findings serve as a crucial reference for future biomonitoring programs, conservation planning, and environmental assessments in the Himalayan region.
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