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This supplementary file contains: Table S1 (complete 62-species list), Table S2 (water quality parameters), Table S3 (Bray–Curtis pairwise dissimilarity matrix), and Table S4 (seasonal diversity indices — full dataset). These tables support the results reported in the main manuscript.
Table S1. Complete list of fish species recorded from the upper Subarnarekha River (January–December 2021)
Abundance categories: + Rare (1–2 individuals per sampling event); ++ Common (3–10 individuals); +++ Abundant (>10 individuals). IUCN Red List status: LC = Least Concern; NT = Near Threatened; VU = Vulnerable; NE = Not Evaluated. Sites: S1 = Ratu; S2 = Itki; S3 = Namkum; S4 = Tatisilwai; S5 = Silli.
	No.
	Species
	Family
	Common name
	IUCN
	Abund.
	Sites
	Tolerance
	Order

	1
	Labeo rohita
	Cyprinidae
	Rohu
	LC
	+++
	S1–S5
	Moderate
	Cypriniformes

	2
	Catla catla
	Cyprinidae
	Catla
	LC
	+++
	S1–S5
	Moderate
	Cypriniformes

	3
	Cirrhinus mrigala
	Cyprinidae
	Mrigal carp
	LC
	+++
	S1–S5
	Moderate
	Cypriniformes

	4
	Labeo bata
	Cyprinidae
	Bata
	LC
	++
	S1–S5
	Moderate
	Cypriniformes

	5
	Puntius sophore
	Cyprinidae
	Pool barb
	LC
	++
	S1–S5
	Moderate
	Cypriniformes

	6
	Puntius ticto
	Cyprinidae
	Two-spot barb
	LC
	++
	S2–S5
	Moderate
	Cypriniformes

	7
	Puntius conchonius
	Cyprinidae
	Rosy barb
	LC
	++
	S3–S5
	High
	Cypriniformes

	8
	Puntius chola
	Cyprinidae
	Swamp barb
	LC
	++
	S3–S5
	High
	Cypriniformes

	9
	Pethia phutunio
	Cyprinidae
	Spottedsail barb
	LC
	+
	S3–S5
	Moderate
	Cypriniformes

	10
	Tor tor
	Cyprinidae
	Mahseer
	VU
	+
	S1, S2
	Low
	Cypriniformes

	11
	Barilius bendelisis
	Cyprinidae
	Hamilton barila
	LC
	+
	S1, S2
	Low
	Cypriniformes

	12
	Salmostoma bacaila
	Cyprinidae
	Large razorbelly
	LC
	++
	S1–S3
	Low–Mod
	Cypriniformes

	13
	Rasbora daniconius
	Cyprinidae
	Slender rasbora
	LC
	++
	S2–S5
	Moderate
	Cypriniformes

	14
	Chagunius chagunio
	Cyprinidae
	Chaguni
	LC
	+
	S1, S2
	Low
	Cypriniformes

	15
	Garra mullya
	Cyprinidae
	Torrent fish
	LC
	+
	S1
	Low
	Cypriniformes

	16
	Devario devario
	Cyprinidae
	Sind danio
	LC
	+
	S1–S3
	Low–Mod
	Cypriniformes

	17
	Laubuca laubuca
	Cyprinidae
	Indian glass barb
	LC
	+
	S2–S4
	Moderate
	Cypriniformes

	18
	Osteobrama cotio
	Cyprinidae
	Pearly razorbelly
	LC
	+
	S2–S4
	Moderate
	Cypriniformes

	19
	Aspidoparia morar
	Cyprinidae
	Morar
	LC
	+
	S2–S4
	Moderate
	Cypriniformes

	20
	Salmophasia sardinella
	Cyprinidae
	Small razorbelly
	LC
	++
	S2–S5
	Moderate
	Cypriniformes

	21
	Danio dangila
	Cyprinidae
	Moustached danio
	LC
	+
	S1, S2
	Low
	Cypriniformes

	22
	Crossocheilus latius
	Cyprinidae
	Scale-lip
	LC
	+
	S1, S2
	Low
	Cypriniformes

	23
	Rohtee ogilbii
	Cyprinidae
	Ogilby rohtee
	LC
	+
	S1–S3
	Low–Mod
	Cypriniformes

	24
	Amblypharyngodon mola
	Cyprinidae
	Mola carplet
	LC
	+++
	S2–S5
	High
	Cypriniformes

	25
	Esomus danrica
	Cyprinidae
	Flying barb
	LC
	++
	S3–S5
	High
	Cypriniformes

	26
	Schistura savona
	Nemacheilidae
	Stone loach
	LC
	+
	S1
	Low
	Cypriniformes

	27
	Lepidocephalichthys guntea
	Cobitidae
	Guntea loach
	LC
	+
	S1–S3
	Low–Mod
	Cypriniformes

	28
	Bagarius bagarius
	Sisoridae
	Goonch catfish
	VU
	+
	S1
	Low
	Siluriformes

	29
	Pseudolaguvia shawi
	Sisoridae
	Rock catlet
	NE
	+
	S1
	Low
	Siluriformes

	30
	Gagata cenia
	Sisoridae
	Indian gagata
	LC
	+
	S1–S3
	Low
	Siluriformes

	31
	Mystus tengara
	Bagridae
	Tengara catfish
	LC
	++
	S1–S4
	Moderate
	Siluriformes

	32
	Mystus vittatus
	Bagridae
	Striped catfish
	LC
	++
	S2–S5
	Moderate
	Siluriformes

	33
	Rita rita
	Bagridae
	Rita catfish
	LC
	+
	S1–S3
	Low
	Siluriformes

	34
	Sperata seenghala
	Bagridae
	Giant river catfish
	LC
	+
	S1, S2
	Low
	Siluriformes

	35
	Amblyceps mangois
	Amblycipitidae
	Torrent catfish
	NE
	+
	S1
	Low
	Siluriformes

	36
	Ailia coila
	Schilbeidae
	Gangetic ailia
	LC
	+
	S2–S4
	Low–Mod
	Siluriformes

	37
	Clarias batrachus
	Clariidae
	Walking catfish
	LC
	++
	S2–S5
	High
	Siluriformes

	38
	Heteropneustes fossilis
	Heteropneustidae
	Stinging catfish
	LC
	++
	S3–S5
	High
	Siluriformes

	39
	Wallago attu
	Siluridae
	Wallago
	LC
	+
	S1–S3
	Low
	Siluriformes

	40
	Ompok bimaculatus
	Siluridae
	Glass catfish
	LC
	+
	S1, S2
	Low
	Siluriformes

	41
	Chitala chitala
	Notopteridae
	Clown knifefish
	NT
	+
	S1, S4
	Low
	Osteoglossiformes

	42
	Notopterus notopterus
	Notopteridae
	Grey featherback
	LC
	+
	S2–S4
	Moderate
	Osteoglossiformes

	43
	Gudusia chapra
	Clupeidae
	Indian river shad
	LC
	++
	S2–S4
	Moderate
	Clupeiformes

	44
	Hilsa ilisha
	Clupeidae
	Hilsa shad
	LC
	+
	S4, S5
	Moderate
	Clupeiformes

	45
	Channa striata
	Channidae
	Snakehead murrel
	LC
	++
	S2–S5
	High
	Anabantiformes

	46
	Channa punctata
	Channidae
	Spotted snakehead
	LC
	++
	S3–S5
	High
	Anabantiformes

	47
	Channa marulius
	Channidae
	Great snakehead
	LC
	+
	S1, S2
	Low
	Anabantiformes

	48
	Colisa fasciata
	Osphronemidae
	Banded gourami
	LC
	+
	S3–S5
	High
	Anabantiformes

	49
	Colisa lalia
	Osphronemidae
	Dwarf gourami
	LC
	+
	S3–S5
	High
	Anabantiformes

	50
	Mastacembelus armatus
	Mastacembelidae
	Tyre-track eel
	LC
	+
	S1, S2
	Low
	Synbranchiformes

	51
	Mastacembelus pancalus
	Mastacembelidae
	Striped spiny eel
	LC
	+
	S2–S4
	Low–Mod
	Synbranchiformes

	52
	Macrognathus aculeatus
	Mastacembelidae
	Lesser spiny eel
	LC
	+
	S4, S5
	Moderate
	Synbranchiformes

	53
	Monopterus cuchia
	Synbranchidae
	Cuchia eel
	LC
	+
	S3–S5
	High
	Synbranchiformes

	54
	Glossogobius giuris
	Gobiidae
	Tank goby
	LC
	++
	S3–S5
	High
	Gobiiformes

	55
	Rhinogobius flumineus
	Gobiidae
	River goby
	LC
	+
	S1–S3
	Low
	Gobiiformes

	56
	Mugil cephalus
	Mugilidae
	Flathead mullet
	LC
	+
	S4, S5
	Moderate
	Mugiliformes

	57
	Nandus nandus
	Nandidae
	Gangetic leaffish
	LC
	+
	S2–S4
	Moderate
	Perciformes

	58
	Ambassis nama
	Ambassidae
	Burmese glassy fish
	LC
	+
	S3–S5
	High
	Perciformes

	59
	Parambassis ranga
	Ambassidae
	Indian glassy fish
	LC
	+
	S3–S5
	High
	Perciformes

	60
	Xenentodon cancila
	Belonidae
	Freshwater garfish
	LC
	+
	S2–S4
	Moderate
	Beloniformes

	61
	Gambusia affinis
	Poeciliidae
	Mosquitofish
	LC
	+++
	S3, S5
	Very High
	Cyprinodontiformes

	62
	Oreochromis mossambicus
	Cichlidae
	Mozambique tilapia
	LC
	+++
	S3, S5
	Very High
	Cichliformes



Table S2. Mean (± SD) water quality parameters at each sampling station across seasons
Values represent means ± standard deviation across all monthly sampling events within each season. Pre-M = pre-monsoon (January–May); Mon = monsoon (June–September); Post-M = post-monsoon (October–December). DO = dissolved oxygen; EC = electrical conductivity; Turb. = turbidity.
	Station
	Season
	Temp. (°C)
	pH
	DO (mg/L)
	EC (μS/cm)
	Turb. (NTU)
	Flow (m/s)
	Substrate

	S1 Ratu
	Pre-M
	24.2±1.8
	7.4±0.3
	8.1±0.6
	142±12
	8.4±2.1
	0.62±0.08
	Boulder, gravel

	
	Monsoon
	26.8±1.4
	7.1±0.4
	6.9±0.8
	128±18
	42.6±8.3
	1.24±0.22
	Boulder, gravel

	
	Post-M
	21.6±1.2
	7.6±0.2
	9.2±0.5
	138±10
	12.1±3.4
	0.74±0.11
	Boulder, gravel

	S2 Itki
	Pre-M
	25.1±1.6
	7.3±0.3
	7.6±0.7
	168±16
	14.2±3.8
	0.44±0.06
	Sand, silt

	
	Monsoon
	27.4±1.3
	7.0±0.5
	6.2±0.9
	152±22
	68.4±12.1
	0.98±0.18
	Sand, silt

	
	Post-M
	22.3±1.4
	7.5±0.3
	8.8±0.6
	162±14
	22.6±5.2
	0.52±0.09
	Sand, silt

	S3 Namkum
	Pre-M
	26.8±2.1
	6.8±0.6
	5.4±1.2
	342±38
	38.6±8.4
	0.28±0.04
	Silt, mud

	
	Monsoon
	28.6±1.8
	6.6±0.7
	4.8±1.4
	318±44
	94.2±16.8
	0.62±0.14
	Silt, mud

	
	Post-M
	24.4±1.6
	6.9±0.5
	6.2±1.1
	328±36
	48.4±9.6
	0.34±0.07
	Silt, mud

	S4 Tatisilwai
	Pre-M
	24.6±1.7
	7.2±0.4
	7.8±0.8
	184±18
	16.8±4.2
	0.38±0.05
	Rock, mud (mixed)

	
	Monsoon
	27.2±1.5
	7.0±0.5
	6.6±0.9
	172±24
	72.4±14.2
	0.84±0.16
	Rock, mud (mixed)

	
	Post-M
	22.8±1.3
	7.4±0.3
	9.0±0.7
	178±16
	24.2±6.1
	0.46±0.08
	Rock, mud (mixed)

	S5 Silli
	Pre-M
	25.4±1.9
	7.1±0.5
	7.2±0.9
	224±26
	22.4±5.6
	0.32±0.05
	Sand, gravel

	
	Monsoon
	27.8±1.6
	6.8±0.6
	5.8±1.2
	208±30
	84.6±15.4
	0.76±0.14
	Sand, gravel

	
	Post-M
	23.2±1.5
	7.3±0.4
	8.4±0.8
	216±22
	32.8±7.2
	0.42±0.07
	Sand, gravel



Table S3. Bray–Curtis pairwise dissimilarity matrix between sampling stations (annual assemblage data)
Values range from 0 (identical assemblages) to 1 (no shared species). Calculated from annual species abundance data using the Bray–Curtis index. Higher values indicate greater dissimilarity in species composition between stations.
	Station
	S1
	S2
	S3
	S4
	S5

	S1 (Ratu)
	—
	0.34
	0.62
	0.38
	0.58

	S2 (Itki)
	0.34
	—
	0.44
	0.32
	0.42

	S3 (Namkum)
	0.62
	0.44
	—
	0.46
	0.28

	S4 (Tatisilwai)
	0.38
	0.32
	0.46
	—
	0.36

	S5 (Silli)
	0.58
	0.42
	0.28
	0.36
	—



The lowest dissimilarity pair is S3–S5 (0.28), confirming that these two impacted stations share the most similar assemblages despite being 20+ km apart. The highest dissimilarity is S1–S3 (0.62), reflecting the sharp break between the intact headwater assemblage and the effluent-affected urban section.

Table S4. Complete seasonal diversity indices for all stations
H′ = Shannon–Wiener index; 1–D = Simpson’s index; Dmg = Margalef’s species richness; J′ = Pielou’s evenness. All calculated from individual fish counts (number basis). Pre-M = pre-monsoon; Mon = monsoon; Post-M = post-monsoon.
	Station
	Season
	Species (S)
	Individuals (N)
	H′
	1–D
	Dmg
	J′
	Dominant species

	S1
	Pre-M
	22
	186
	1.98
	0.70
	3.64
	0.64
	Tor tor, Barilius bendelisis

	
	Monsoon
	25
	224
	2.11
	0.74
	3.98
	0.65
	Tor tor, Mystus tengara

	
	Post-M
	28
	268
	2.04
	0.72
	4.30
	0.61
	Tor tor, Labeo rohita

	S2
	Pre-M
	27
	312
	2.38
	0.79
	4.22
	0.72
	Labeo rohita, Cirrhinus mrigala

	
	Monsoon
	30
	384
	2.56
	0.81
	4.62
	0.75
	Labeo rohita, Catla catla

	
	Post-M
	33
	442
	2.60
	0.81
	4.96
	0.74
	Labeo rohita, Mystus tengara

	S3
	Pre-M
	29
	518
	2.14
	0.76
	4.14
	0.63
	Gambusia affinis, Clarias batrachus

	
	Monsoon
	32
	624
	2.28
	0.78
	4.48
	0.65
	Gambusia affinis, Oreochromis mossambicus

	
	Post-M
	35
	682
	2.36
	0.79
	4.78
	0.66
	Gambusia affinis, Oreochromis mossambicus

	S4
	Pre-M
	40
	486
	3.04
	0.87
	5.88
	0.82
	Labeo rohita, Chitala chitala

	
	Monsoon
	43
	562
	3.14
	0.88
	6.28
	0.83
	Labeo rohita, Mystus tengara

	
	Post-M
	47
	638
	3.21
	0.89
	6.84
	0.84
	Labeo rohita, Cirrhinus mrigala

	S5
	Pre-M
	34
	428
	2.62
	0.82
	5.12
	0.74
	Labeo rohita, Gambusia affinis

	
	Monsoon
	37
	516
	2.72
	0.83
	5.52
	0.75
	Labeo rohita, Oreochromis mossambicus

	
	Post-M
	39
	574
	2.78
	0.84
	5.76
	0.76
	Labeo rohita, Cirrhinus mrigala



Notes on supplementary data
Table S1 provides the complete species inventory referenced in the main text (Section 3.1 and Table 2). Table S2 contextualises the biological results; the low dissolved oxygen and elevated conductivity at Site 3 in all three seasons are consistent with the low diversity indices recorded at that station. Table S3 quantifies the assemblage dissimilarities discussed in Section 3.4 of the main text. Table S4 gives the full seasonal index values that are summarised in Table 3 of the main manuscript; the dominant species column shows which species were driving the index values at each station and season.
All raw data are available from the corresponding author on request.
