Supporting Information
Table S1. Functional Trait Codes and Definitions. Derived from Poff et. al (2006).

	Trait
	Description
	Hypothesis

	Ability to breathe air 
	1 = ability to breathe air during aquatic life stage, 0 = cannot breathe air during aquatic life stage
	Allows organism to survive low oxygen and dry stream bed conditions that are more likely to occur in arid streams

	herbivore feeding mode 
	1= strictly herbivorous diet, 0 = not strictly herbivorous diet
	Organisms who primarily feed on vegetation should be better fit for arid streams that generally have higher primary production

	desiccation resistance
	1 = has adaptations to survive desiccation, 0 = lacks adaptations to survive desiccation
	Allows organism to survive dry stream bed conditions that are more likely to occur in arid streams

	abundant in the drift 
	1 = dominant occurrence in drift samples, 0 = not dominant occurrence in drift samples
	Organisms that are more abundant in drift samples should be better fit for stable flow conditions in more humid streams

	ability to exit the water 
	1 = can exit the water during the aquatic life stage, 0 = cannot exit the water during the aquatic life stage
	Allows organism to survive low oxygen and dry stream bed conditions as well as flash floods that are more likely to occur in arid streams by moving to better habitats

	strong dispersal ability 
	1 = female flies > 1 km before laying eggs, 0 = female flies < 1 km before laying eggs
	Organisms can disperse their progeny over greater distances and to more habitats, which may be sparse or ephemeral in arid environments, to increase offspring success

	multivoltinism
	1 = > 1 generation/year, 0 = < one generation/year
	Organisms can reproduce multiple times within a year and thus more rapidly colonize new habitats that open after disturbances in arid streams

















Table S2. Mean water chemistry and physical characteristics for each stream site from data collected throughout the study.

	Site
	Conductivity (μs/cm)
	Water Temperature (oC)
	DO (mg/L)
	pH
	Proportion Canopy Cover
	Mean Depth (m)
	Width (m)

	Tranquitas Creek
	3497 ± 1403
	20.8 ± 6.4
	5.4 ± 5.7
	8.4 ± 0.9
	0.78 ± 0.15
	1.1 ± 2.5
	4.8 ± 3.1

	San Fernando Creek
	1003 ± 414
	22.0 ± 4.4
	6.1 ± 1.7
	8.1 ± 1.1
	0.75 ± 0.13
	0.3 ± 0.6
	2.9 ± 0.2

	Aransas River
	1183 ± 477 
	20.6 ± 6.
	7.1 ± 2.1
	8.4 ± 1.1
	0.73 ± 0.12
	0.2 ± 0.1
	3.4 ± 0.3

	Mission River
	1605 ± 1008
	22.2 ± 6.4
	7.1 ± 1.
	8.3 ± 0.8
	0.52 ± 0.16
	0.3 ± 0.1
	6.3 ± 1.2

	Perdido Creek
	869 ± 176
	21.7 ± 6.1
	6.4 ± 2.3
	8.0 ± 0.4
	0.09 ± 0.12
	0.2 ± 0.1
	4.4 ± 0.6

	Placedo Creek
	1426 ± 817
	22.0 ± 7.0
	7.6 ± 3.2
	8.4 ± 1.0
	0.52 ± 0.14
	0.2 ± 0.1
	3.3 ± 0.7

	Garcitas Creek
	456 ± 108
	20.0 ± 5.8
	6.0 ± 2.0
	8.1 ± 1.2
	0.71 ± 0.16
	0.4 ± 0.6
	6.2 ± 1.4

	West Mustang Creek
	512 ± 293
	20.3 ± 6.6
	6.5 ± 2.6
	8.2 ± 0.8
	0.78 ± 0.12
	0.3 ± 0.1
	8.2 ± 1.3

	East Mustang Creek
	591 ± 453
	21.4 ± 6.5
	6.3 ± 2.5
	8.1 ± 0.9
	0.10 ± 0.11
	0.3 ± 0.1
	5.5 ± 0.7




Table S3. Substrate characteristics for each of the streams by proportion of substrate size class. Size classes modified from Wentworth (1922). “Boulder” = 256–4096 mm, “Cobble” = 64–256 mm, “Gravel” = 2–64 mm, “Sand” = 0.0625–2 mm, Silt = less than 0.0625 mm.

	Site
	Silt
	Sand
	Gravel
	Cobble
	Boulder

	Tranquitas Creek
	0.57 ± 0.11
	0.17 ± 0.10
	0.18 ± 0.11
	0.01 ± 0.02
	0.00 ± 0.01

	San Fernando Creek
	0.44 ± 0.14
	0.20 ± 0.12
	0.30 ± 0.1
	0.04 ± 0.03
	0.02 ± 0.03

	Aransas River
	0.06 ± 0.03
	0.24 ± 0.10
	0.50 ± 0.19
	0.19 ± 0.14
	0.01 ± 0.02

	Mission River
	0.12 ± 0.07
	0.73 ± 0.13
	0.08 ± 0.05
	0.02 ± 0.07
	0.03 ± 0.03

	Perdido Creek
	0.35 ± 0.15
	0.40 ± 0.10
	0.08 ± 0.05
	0.07 ± 0.11
	0.12 ± 0.11

	Placedo Creek
	0.37 ± 0.16
	0.43 ± 0.14
	0.09 ± 0.09
	0.11 ± 0.09
	0.01 ± 0.02

	Garcitas Creek
	0.12 ± 0.08
	0.79 ± 0.10
	0.10 ± 0.07
	0.00 ± 0.00
	0.00 ± 0.00

	West Mustang Creek
	0.16 ± 0.14
	0.84 ± 0.14
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00

	East Mustang Creek
	0.50 ± 0.17
	0.41 ± 0.17
	0.08 ± 0.07
	0.01 ± 0.01
	0.00 ± 0.00





Table S4. Nutrient and benthic algae concentrations for each stream site.

	Site
	Green Algae (µg/cm)
	Cyanobacteria (µg /cm)
	Diatoms (µg /cm)
	NO3- (mg/L)
	NH4+ (mg/L)
	Orthophosphate (mg/L)

	Tranquitas Creek
	0.055 ± 0.058
	0.750 ± 1.021
	0.820 ± 0.971
	0.586 ± 0.840
	0.248 ± 0.203
	[bookmark: RANGE!G2]0.150 ± 0.157

	San Fernando Creek
	0.097 ± 0.157
	0.332 ± 0.183
	0.862 ± 0.587
	12.979 ± 4.021
	0.215 ± 0.132
	1.964 ± 0.792

	Aransas River
	0.05 ± 0.081
	1.306 ± 0.595
	1.084 ± 0.682
	6.804 ± 4.499
	0.152 ± 0.084
	1.824 ± 0.748

	Mission River
	0.182 ± 0.349
	0.247 ± 0.118
	0.509 ± 0.317
	0.044 ± 0.048
	0.149 ± 0.082
	0.168 ± 0.353

	Perdido Creek
	0.138 ± 0.110
	0.511 ± 0.312
	0.657 ± 1.226
	0.031 ± 0.030
	0.150 ± 0.080
	0.106 ± 0.126

	Placedo Creek
	0.095 ± 0.212
	0.468 ± 0.319
	1.382 ± 1.179
	1.727 ± 1.387
	0.144 ± 0.064
	0.064 ± 0.059

	Garcitas Creek
	0.175 ± 0.194
	0.290 ± 0.188
	0.610 ± 0.300
	0.179 ± 0.167
	0.119 ± 0.070
	[bookmark: RANGE!G8]0.343 ± 0.596

	West Mustang Creek
	0.046 ± 0.110
	0.178 ± 0.121
	0.321 ± 0.212
	0.344 ± 0.610
	0.379 ± 0.685
	0.149 ± 0.080

	East Mustang Creek
	0.058 ± 0.065
	0.374 ± 0.310
	0.379 ± 0.235
	0.806 ± 0.687
	0.160 ± 0.093
	0.346 ± 0.854



















[bookmark: _Hlk44007156]Table S5. Presence/absence of taxa from each stream site throughout the study. 0 = absent, 1 = present. Invertebrate biota collected from August 2017 through March 2019 for this study. Site names: EMC= East Mustang Creek, WMC= West Mustang Creek, PLC= Placedo Creek, GC= Garcitas Creek, PDC= Perdido Creek, MR= Mission River, AR= Aransas River, TRC= Tranquitas Creek, SFC= San Fernando Creek.

	Class
	Order
	Family
	Genus
	AR
	EMC
	GC
	MR
	PDC
	PLC
	SFC
	TRC
	WMC

	Hirudinea
	
	
	
	0
	1
	0
	1
	0
	0
	0
	0
	0

	Oligochaeta
	
	
	
	1
	0
	1
	1
	0
	1
	1
	1
	1

	Arachnida
	Araneae
	Araneidae
	Araneus
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Arachnida
	Trombidiformes
	Hydrachnidae
	
	0
	0
	0
	0
	0
	0
	1
	0
	0

	Branchiopoda
	Diplostraca
	Daphniidae
	Daphnia
	1
	1
	1
	1
	1
	0
	0
	0
	1

	Branchiopoda
	
	
	
	1
	1
	1
	1
	1
	0
	0
	0
	1

	Collembola
	Collembola
	Isotomidae
	Axelsonia
	0
	0
	0
	0
	1
	0
	0
	0
	0

	Collembola
	Collembola
	Isotomidae
	Isotomurus
	0
	1
	0
	0
	1
	0
	0
	1
	1

	Collembola
	Collembola
	Sminthuridae
	
	0
	1
	0
	0
	0
	0
	0
	0
	1

	Insecta
	Odonata
	Coenagrionidae
	Acanthagrion
	0
	0
	1
	0
	0
	0
	0
	0
	0

	Insecta
	Ephemeroptera
	Baetidae
	Acerpenna
	0
	0
	1
	0
	0
	0
	0
	0
	0

	Insecta
	Coleoptera
	Dytiscidae
	Acilius
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Insecta
	Odonata
	Aeshnidae
	Aeshna
	0
	0
	0
	0
	1
	0
	0
	1
	0

	Insecta
	Coleoptera
	Dytiscidae
	Agabus
	0
	0
	1
	0
	0
	1
	0
	0
	0

	Insecta
	Trichoptera
	Hydroptilidae
	Agraylea
	1
	1
	1
	1
	0
	1
	0
	0
	1

	Insecta
	Hemiptera
	Naucoridae
	Ambrysus
	0
	0
	0
	1
	0
	0
	0
	0
	0

	Insecta
	Ephemeroptera
	Ameletidae
	Ameletus
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Odonata
	Coenagrionidae
	Amphiagrion
	1
	1
	1
	1
	1
	1
	0
	1
	0

	Insecta
	Odonata
	Aeshnidae
	Anax
	0
	0
	0
	1
	0
	0
	0
	0
	0

	Insecta
	Coleoptera
	Elmidae
	Ancyronyx
	0
	1
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Ephemeroptera
	Baetidae
	Apobaetis
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Odonata
	Coenagrionidae
	Argia
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Insecta
	Odonata
	Gomphidae
	Arigomphus
	0
	0
	0
	0
	0
	0
	1
	0
	0

	Insecta
	Diptera
	Ceratopogonidae
	Atrichopogon
	1
	0
	0
	0
	1
	0
	0
	1
	0

	Insecta
	Ephemeroptera
	Baetidae
	Baetis
	1
	0
	1
	0
	0
	1
	1
	0
	0

	Insecta
	Odonata
	Aeshnidae
	Basiaeschna
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Hemiptera
	Belostomatidae
	Belostoma
	1
	1
	1
	1
	1
	0
	1
	0
	1

	Insecta
	Coleoptera
	Hydrophilidae
	Berosus
	1
	1
	1
	1
	1
	1
	0
	1
	1

	Insecta
	Diptera
	Ceratopogonidae
	Bezzia
	1
	0
	1
	1
	1
	0
	1
	1
	0

	Insecta
	Coleoptera
	Dytiscidae
	Bidessonotus
	1
	0
	0
	0
	0
	1
	0
	0
	0

	Insecta
	Odonata
	Aeshnidae
	Boyeria
	0
	0
	0
	0
	1
	0
	0
	1
	0

	Insecta
	Ephemeroptera
	Caenidae
	Brachycercus
	1
	1
	1
	0
	1
	1
	1
	1
	1

	Insecta
	Coleoptera
	Curculionidae
	Brachycerus
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Insecta
	Odonata
	Libellulidae
	Brechmorhoga
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Ephemeroptera
	Caenidae
	Caenis
	0
	0
	0
	0
	0
	0
	1
	0
	0

	Insecta
	Ephemeroptera
	Baetidae
	Callibaetis
	1
	0
	1
	1
	1
	1
	0
	1
	1

	Insecta
	Ephemeroptera
	Baetidae
	Camelobaetidius
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Coleoptera
	Dytiscidae
	Celina
	0
	0
	0
	0
	0
	1
	0
	0
	0

	Insecta
	Ephemeroptera
	Baetidae
	Centroptilum
	0
	0
	1
	0
	0
	0
	0
	0
	1

	Insecta
	Diptera
	Ceratopogonidae
	Ceratopogon
	1
	0
	0
	0
	1
	0
	0
	0
	0

	Insecta
	Trichoptera
	Hydropsychidae
	Ceratopsyche
	0
	0
	0
	0
	0
	1
	1
	0
	0

	Insecta
	Ephemeroptera
	Caenidae
	Cercobrachys
	0
	0
	0
	0
	0
	0
	0
	0
	1

	Insecta
	Trichoptera
	Polycentropodidae
	Cernotina
	0
	0
	1
	0
	0
	1
	0
	0
	0

	Insecta
	Trichoptera
	Hydropsychidae
	Cheumatopsyche
	1
	0
	0
	1
	1
	1
	0
	1
	1

	Insecta
	Trichoptera
	Philopotamidae
	Chimarra
	1
	0
	1
	1
	0
	0
	1
	0
	0

	Insecta
	Diptera
	Chironomidae
	Chironomus
	0
	0
	0
	0
	0
	1
	1
	0
	1

	Insecta
	Odonata
	Coenagrionidae
	Chromagrion
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Insecta
	Ephemeroptera
	Baetidae
	Cloeon
	0
	1
	1
	1
	1
	1
	1
	1
	1

	Insecta
	Odonata
	Coenagrionidae
	Coenagrion
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Insecta
	Coleoptera
	Dytiscidae
	Copelatus
	0
	0
	0
	1
	1
	1
	0
	1
	1

	Insecta
	Odonata
	Aeshnidae
	Coryphaeschna
	0
	0
	1
	0
	0
	0
	1
	1
	0

	Insecta
	Diptera
	Culicidae
	Culex
	0
	0
	1
	0
	1
	0
	0
	0
	1

	Insecta
	Diptera
	Ceratopogonidae
	Culicoides
	1
	1
	1
	1
	1
	0
	0
	0
	1

	Insecta
	Hemiptera
	Nepidae
	Curicta
	1
	0
	1
	0
	0
	0
	0
	1
	0

	Insecta
	Coleoptera
	Scirtidae
	Cyphon
	0
	1
	0
	1
	0
	0
	1
	1
	1

	Insecta
	Trichoptera
	Polycentropodidae
	Cyrnellus
	0
	0
	0
	1
	1
	0
	0
	0
	0

	Insecta
	Diptera
	Ceratopogonidae
	Dasyhelea
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Insecta
	Coleoptera
	Hydrophilidae
	Derallus
	0
	0
	0
	1
	0
	0
	0
	0
	0

	Insecta
	Coleoptera
	Dytiscidae
	Desmopachria
	0
	0
	0
	0
	1
	0
	0
	0
	0

	Insecta
	Odonata
	Corduliidae
	Didymops
	1
	0
	0
	0
	0
	0
	0
	0
	1

	Insecta
	Coleoptera
	Gyrinidae
	Dineutus
	0
	0
	1
	0
	0
	1
	0
	0
	0

	Insecta
	Diptera
	Tipulidae
	Dolichopeza
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Coleoptera
	Elmidae
	Dubiraphia
	1
	1
	1
	1
	1
	1
	0
	0
	1

	Insecta
	Coleoptera
	Scirtidae
	Elodes
	0
	0
	0
	1
	0
	1
	0
	0
	0

	Insecta
	Lepidoptera
	Crambidae
	Elophila
	0
	0
	0
	0
	1
	0
	0
	0
	0

	Insecta
	Odonata
	Coenagrionidae
	Enallagma
	0
	0
	0
	0
	1
	0
	0
	0
	0

	Insecta
	Coleoptera
	Hydrophilidae
	Enochrus
	1
	0
	1
	1
	1
	1
	1
	1
	1

	Insecta
	Odonata
	Aeshnidae
	Epiaeschna
	0
	0
	0
	0
	0
	0
	0
	0
	1

	Insecta
	Odonata
	Gomphidae
	Erpetogomphus
	1
	0
	0
	0
	0
	0
	1
	0
	0

	Insecta
	Diptera
	Stratiomyidae
	Euparyphus
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Insecta
	Ephemeroptera
	Baetidae
	Fallceon
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Insecta
	Ephemeroptera
	Leptophlebiidae
	Farrodes
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Diptera
	Ceratopogonidae
	Forcipomyia
	0
	1
	1
	0
	0
	1
	1
	0
	0

	Insecta
	Diptera
	Simuliidae
	Gigantodax
	0
	0
	0
	1
	0
	0
	0
	0
	0

	Insecta
	Coleoptera
	Hydraenidae
	Gymnochthebius
	1
	0
	0
	1
	0
	0
	0
	0
	0

	Insecta
	Coleoptera
	Gyrinidae
	Gyrinus
	0
	0
	0
	1
	1
	0
	0
	0
	0

	Insecta
	Odonata
	Gomphidae
	Hagenius
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Coleoptera
	Hydrophilidae
	Helochares
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Insecta
	Coleoptera
	Helophoridae
	Helophorus
	0
	1
	0
	0
	0
	0
	0
	0
	1

	Insecta
	Odonata
	Coenagrionidae
	Hesperagrion
	0
	0
	0
	0
	0
	0
	0
	0
	1

	Insecta
	Odonata
	Calopterygidae
	Hetaerina
	1
	0
	0
	0
	0
	1
	1
	0
	0

	Insecta
	Coleoptera
	Elmidae
	Heterelmis
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Diptera
	Dryomyzidae
	Heterocheila
	0
	1
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Coleoptera
	Elmidae
	Hexacylloepus
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Coleoptera
	Hydrophilidae
	Hydrobius
	1
	0
	0
	0
	0
	0
	0
	1
	0

	Insecta
	Coleoptera
	Hydrophilidae
	Hydrochara
	0
	1
	0
	0
	1
	0
	0
	0
	0

	Insecta
	Coleoptera
	Hydrochidae
	Hydrochus
	1
	1
	1
	1
	1
	1
	0
	1
	1

	Insecta
	Hemiptera
	Hydrometridae
	Hydrometra
	1
	0
	0
	1
	0
	0
	1
	0
	0

	Insecta
	Trichoptera
	Hydropsychidae
	Hydropsyche
	1
	0
	0
	0
	1
	0
	0
	0
	1

	Insecta
	Trichoptera
	Hydroptilidae
	Hydroptila
	1
	1
	0
	1
	0
	0
	1
	0
	1

	Insecta
	Coleoptera
	Dytiscidae
	Hydrovatus
	1
	1
	0
	0
	1
	1
	0
	1
	0

	Insecta
	Ephemeroptera
	Isonychiidae
	Isonychia
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Trichoptera
	Hydroptilidae
	Ithytrichia
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Coleoptera
	Hydrophilidae
	Laccobius
	1
	0
	0
	0
	0
	0
	0
	1
	0

	Insecta
	Coleoptera
	Dytiscidae
	Laccodytes
	1
	0
	0
	0
	0
	0
	0
	1
	1

	Insecta
	Coleoptera
	Dytiscidae
	Laccophilus
	0
	0
	0
	1
	0
	0
	0
	1
	1

	Insecta
	Odonata
	Coenagrionidae
	Leptobasis
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Insecta
	Trichoptera
	Hydropsychidae
	Leptonema
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Odonata
	Libellulidae
	Libellula
	0
	0
	0
	0
	0
	0
	0
	0
	1

	Insecta
	Hemiptera
	Hebridae
	Lipogomphus
	0
	0
	1
	0
	0
	0
	0
	0
	0

	Insecta
	Odonata
	Corduliidae
	Macromia
	1
	1
	0
	0
	0
	0
	0
	1
	1

	Insecta
	Hemiptera
	Macroveliidae
	Macrovelia
	0
	0
	0
	0
	0
	0
	1
	1
	0

	Insecta
	Coleoptera
	Dytiscidae
	Matus
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Insecta
	Diptera
	Tipulidae
	Megistocera
	0
	0
	1
	0
	0
	0
	0
	0
	0

	Insecta
	Diptera
	Tabanidae
	Merycomyia
	0
	0
	0
	0
	1
	0
	0
	0
	0

	Insecta
	Hemiptera
	Mesoveliidae
	Mesovelia
	0
	1
	0
	1
	1
	0
	0
	1
	0

	Insecta
	Trichoptera
	Hydroptilidae
	Metrichia
	0
	0
	0
	0
	0
	0
	1
	0
	0

	Insecta
	Hemiptera
	Gerridae
	Metrobates
	1
	0
	0
	0
	0
	1
	1
	0
	1

	Insecta
	Coleoptera
	Scirtidae
	Microcara
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Coleoptera
	Elmidae
	Microcylloepus
	1
	1
	1
	0
	0
	1
	1
	0
	0

	Insecta
	Hemiptera
	Veliidae
	Microvelia
	1
	0
	0
	1
	1
	0
	0
	1
	0

	Insecta
	Coleoptera
	Elmidae
	Narpus
	1
	1
	1
	1
	1
	0
	0
	0
	0

	Insecta
	Odonata
	Aeshnidae
	Nasiaeschna
	1
	1
	0
	0
	0
	0
	0
	0
	1

	Insecta
	Trichoptera
	Leptoceridae
	Nectopsyche
	1
	0
	1
	1
	0
	1
	0
	0
	0

	Insecta
	Odonata
	Coenagrionidae
	Nehalennia
	0
	1
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Coleoptera
	Hydraenidae
	Neochthebius
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Coleoptera
	Elmidae
	Neoelmis
	1
	0
	1
	0
	0
	1
	1
	0
	1

	Insecta
	Hemiptera
	Pleidae
	Neoplea
	0
	0
	0
	1
	0
	0
	0
	1
	0

	Insecta
	Coleoptera
	Dytiscidae
	Neoporus
	0
	0
	1
	0
	0
	0
	0
	0
	0

	Insecta
	Trichoptera
	Hydroptilidae
	Neotrichia
	0
	0
	0
	0
	0
	0
	0
	0
	1

	Insecta
	Hemiptera
	Nepidae
	Nepa
	0
	0
	0
	0
	0
	1
	0
	0
	0

	Insecta
	Odonata
	Corduliidae
	Neurocordulia
	0
	0
	1
	0
	0
	0
	0
	1
	0

	Insecta
	Trichoptera
	Hydroptilidae
	Ochrotrichia
	0
	0
	0
	1
	0
	0
	0
	0
	0

	Insecta
	Diptera
	Stratiomyidae
	Odontomyia
	1
	1
	0
	0
	1
	0
	0
	1
	0

	Insecta
	Trichoptera
	Leptoceridae
	Oecetis
	1
	0
	1
	0
	1
	0
	0
	0
	0

	Insecta
	Hemiptera
	Macroveliidae
	Oravelia
	0
	0
	0
	0
	1
	0
	0
	0
	0

	Insecta
	Coleoptera
	Elmidae
	Ordobrevia
	1
	0
	1
	1
	0
	0
	0
	0
	0

	Insecta
	Diptera
	Tipulidae
	Ormosia
	0
	0
	1
	0
	0
	0
	0
	1
	1

	Insecta
	Trichoptera
	Hydroptilidae
	Orthotrichia
	0
	0
	1
	0
	0
	0
	0
	0
	1

	Insecta
	Trichoptera
	Hydroptilidae
	Oxyethira
	0
	1
	0
	0
	1
	0
	0
	0
	0

	Insecta
	Coleoptera
	Dytiscidae
	Pachydrus
	1
	0
	0
	1
	0
	0
	0
	1
	0

	Insecta
	Ephemeroptera
	Baetidae
	Paracloeodes
	0
	1
	0
	0
	1
	0
	1
	1
	1

	Insecta
	Hemiptera
	Pleidae
	Paraplea
	0
	1
	0
	1
	0
	0
	0
	1
	1

	Insecta
	Diptera
	Simuliidae
	Parasimulium
	0
	0
	0
	1
	0
	0
	0
	0
	0

	Insecta
	Hemiptera
	Naucoridae
	Pelocoris
	1
	0
	1
	1
	1
	1
	0
	1
	1

	Insecta
	Coleoptera
	Haliplidae
	Peltodytes
	1
	1
	1
	1
	1
	1
	0
	1
	1

	Insecta
	Diptera
	Psychodidae
	Pericoma
	0
	0
	0
	0
	0
	0
	1
	0
	0

	Insecta
	Ephemeroptera
	Baetidae
	Plauditus
	0
	1
	1
	1
	0
	0
	0
	0
	0

	Insecta
	Trichoptera
	Hydropsychidae
	Potamyia
	0
	0
	1
	0
	0
	1
	0
	0
	0

	Insecta
	Diptera
	Ceratopogonidae
	Probezzia
	1
	0
	1
	1
	1
	1
	1
	1
	0

	Insecta
	Odonata
	Gomphidae
	Progomphus
	1
	0
	1
	1
	1
	1
	1
	0
	0

	Insecta
	Diptera
	Psychodidae
	Psychoda
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Hemiptera
	Nepidae
	Ranatra
	1
	1
	1
	1
	0
	1
	1
	1
	1

	Insecta
	Odonata
	Aeshnidae
	Remartinia
	0
	0
	0
	1
	1
	0
	1
	1
	0

	Insecta
	Hemiptera
	Veliidae
	Rhagovelia
	1
	0
	1
	0
	1
	1
	1
	0
	1

	Insecta
	Hemiptera
	Gerridae
	Rheumatobates
	0
	0
	1
	0
	1
	0
	0
	0
	1

	Insecta
	Coleoptera
	Scirtidae
	Scirtes
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Insecta
	Diptera
	Ceratopogonidae
	Serromyia
	0
	0
	0
	0
	1
	0
	0
	0
	0

	Insecta
	Trichoptera
	Leptoceridae
	Setodes
	0
	1
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Diptera
	Simuliidae
	Simulium
	1
	0
	0
	1
	1
	1
	0
	0
	0

	Insecta
	Trichoptera
	Hydropsychidae
	Smicridea
	1
	0
	0
	0
	0
	0
	1
	0
	0

	Insecta
	Odonata
	Corduliidae
	Somatochlora
	1
	1
	0
	0
	1
	0
	0
	1
	1

	Insecta
	Coleoptera
	Gyrinidae
	Spanglerogyrus
	0
	0
	0
	1
	0
	1
	0
	1
	0

	Insecta
	Coleoptera
	Elmidae
	Stenelmis
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Insecta
	Ephemeroptera
	Heptageniidae
	Stenonema
	1
	1
	1
	1
	1
	1
	0
	1
	1

	Insecta
	Diptera
	Stratiomyidae
	Stratiomys
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Insecta
	Coleoptera
	Noteridae
	Suphisellus
	0
	1
	0
	1
	0
	0
	0
	0
	1

	Insecta
	Lepidoptera
	Crambidae
	Synclita
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Insecta
	Odonata
	Coenagrionidae
	Telebasis
	0
	0
	0
	0
	1
	0
	0
	0
	0

	Insecta
	Trichoptera
	Psychomyiidae
	Tinodes
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Hemiptera
	Gerridae
	Trepobates
	0
	0
	1
	0
	0
	0
	1
	0
	1

	Insecta
	Odonata
	Aeshnidae
	Triacanthagyna
	0
	0
	0
	0
	1
	0
	0
	0
	0

	Insecta
	Trichoptera
	Leptoceridae
	Triaenodes
	0
	1
	0
	0
	0
	0
	0
	0
	0

	Insecta
	Hemiptera
	Corixidae
	Trichocorixa
	0
	1
	1
	1
	0
	1
	0
	0
	1

	Insecta
	Coleoptera
	Hydrophilidae
	Tropisternus
	0
	0
	0
	0
	1
	0
	1
	1
	0

	Insecta
	Coleoptera
	Elmidae
	Zaitzevia
	0
	0
	0
	0
	1
	0
	0
	0
	0

	Malacostraca
	Amphipoda
	Hyalellidae
	Hyalella
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Malacostraca
	Decapoda
	Cambaridae
	Procambarus
	1
	0
	1
	1
	1
	1
	1
	1
	1

	Malacostraca
	Decapoda
	Palaemonidae
	Macrobrachium
	0
	0
	0
	1
	1
	1
	0
	0
	0

	Malacostraca
	Decapoda
	Palaemonidae
	Palaemon
	1
	1
	1
	1
	1
	1
	0
	0
	1

	Malacostraca
	Mysida
	Mysidae
	
	0
	1
	0
	0
	0
	0
	0
	0
	0

	Ostracoda
	
	
	
	1
	1
	0
	0
	0
	0
	0
	0
	1

	Bivalvia
	Veneroida
	Corbiculidae
	Corbicula
	1
	1
	1
	1
	1
	1
	1
	0
	1

	Gastropoda
	Basommatophora
	Physidae
	Physa
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Gastropoda
	Neotaenioglossa
	Thiaridae
	Melanoides
	1
	0
	0
	1
	1
	0
	1
	1
	1





Table S6. Proportion of invertebrates in each functional feeding group organized by site and by season. Sites are ordered from low to high mean annual precipitation.

	Site
	Year
	Season
	Filter Feeder
	Collector-Gatherer
	Herbivore
	Predator
	Shredder

	Tranquitas Creek
	2017
	Fall
	0.143
	0.685
	0.046
	0.126
	0.000

	
	2018
	Winter
	0.000
	0.500
	0.150
	0.350
	0.000

	
	2018
	Spring
	0.613
	0.055
	0.050
	0.282
	0.000

	
	2018
	Summer
	0.066
	0.181
	0.253
	0.500
	0.000

	San Fernando Creek
	2017
	Fall
	0.495
	0.123
	0.000
	0.383
	0.000

	
	2018
	Winter
	0.450
	0.044
	0.024
	0.482
	0.000

	
	2018
	Spring
	0.005
	0.585
	0.038
	0.372
	0.000

	
	2018
	Summer
	0.058
	0.290
	0.285
	0.368
	0.000

	Aransas River
	2017
	Fall
	0.024
	0.302
	0.129
	0.544
	0.000

	
	2018
	Winter
	0.106
	0.512
	0.167
	0.215
	0.000

	
	2018
	Spring
	0.300
	0.233
	0.176
	0.291
	0.000

	
	2018
	Summer
	0.268
	0.333
	0.089
	0.310
	0.000

	Mission River
	2017
	Fall
	0.033
	0.586
	0.039
	0.342
	0.000

	
	2018
	Winter
	0.170
	0.200
	0.392
	0.238
	0.000

	
	2018
	Spring
	0.065
	0.371
	0.106
	0.459
	0.000

	
	2018
	Summer
	0.036
	0.363
	0.091
	0.510
	0.000

	Perdido Creek
	2017
	Fall
	0.453
	0.116
	0.202
	0.229
	0.000

	
	2018
	Winter
	0.450
	0.137
	0.200
	0.212
	0.000

	
	2018
	Spring
	0.094
	0.179
	0.392
	0.334
	0.000

	
	2018
	Summer
	0.275
	0.374
	0.155
	0.197
	0.000

	Placedo Creek
	2017
	Fall
	0.155
	0.117
	0.052
	0.677
	0.000

	
	2018
	Winter
	0.004
	0.110
	0.030
	0.855
	0.000

	
	2018
	Spring
	0.388
	0.052
	0.187
	0.373
	0.000

	
	2018
	Summer
	0.403
	0.152
	0.113
	0.332
	0.000

	Garcitas Creek
	2017
	Fall
	0.033
	0.539
	0.131
	0.297
	0.000

	
	2018
	Winter
	0.078
	0.382
	0.236
	0.303
	0.000

	
	2018
	Spring
	0.362
	0.122
	0.311
	0.205
	0.000

	
	2018
	Summer
	0.236
	0.231
	0.144
	0.390
	0.000

	West Mustang Creek
	2017
	Fall
	0.044
	0.185
	0.195
	0.576
	0.000

	
	2018
	Winter
	0.046
	0.260
	0.387
	0.307
	0.000

	
	2018
	Spring
	0.054
	0.097
	0.007
	0.842
	0.000

	
	2018
	Summer
	0.065
	0.483
	0.352
	0.101
	0.000

	East Mustang Creek
	2017
	Fall
	0.082
	0.512
	0.328
	0.078
	0.000

	
	2018
	Winter
	0.116
	0.033
	0.007
	0.844
	0.000

	
	2018
	Spring
	0.055
	0.178
	0.386
	0.382
	0.000

	
	2018
	Summer
	0.134
	0.422
	0.113
	0.332
	0.000





Table S7. Results of linear mixed effects models presented by degrees of freedom, F-value and P-value statistics. “*” represents an interaction between two variables. Stream identity was treated as a random effect in each model with an autocorrelation structure of 1. 

	Response Variable
	Model Term
	DF
	F-value
	P-value

	Abundance
	Intercept
	1,63
	72.500
	<.0001

	
	Season
	3,63
	2.332
	0.0826

	
	Climate
	1,7
	3.351
	0.1099

	
	Season * Climate
	3,63
	0.253
	0.8586

	
	
	
	
	

	Functional Richness
	Intercept
	1,63
	20.749
	<.0001

	
	Season
	3,63
	0.473
	0.7024

	
	Climate
	1,7
	0.077
	0.7899

	
	Season * Climate
	3,63
	0.895
	0.4487

	
	
	
	
	

	NMDS Axis 1
	Intercept
	1,63
	0.001
	0.9697

	
	Season
	3,63
	0.736
	0.5343

	
	Climate
	1,7
	4.068
	0.0835

	
	Season * Climate
	3,63
	0.208
	0.8904

	
	
	
	
	

	NMDS Axis 2
	Intercept
	1,63
	0.137
	0.7122

	
	Season
	3,63
	0.121
	0.9472

	
	Climate
	1,7
	0.809
	0.3983

	
	Season * Climate
	3,63
	0.796
	0.5009

	
	
	
	
	

	Rao Q
	Intercept
	1,63
	233.875
	<.0001

	
	Season
	3,63
	0.659
	0.5801

	
	Climate
	1,7
	0.015
	0.9067

	
	Season * Climate
	3,63
	0.271
	0.8459

	
	
	
	
	

	Richness
	Intercept
	1,63
	152.691
	<.0001

	
	Season
	3,63
	1.187
	0.322

	
	Climate
	1,7
	0.025
	0.8786

	
	Season * Climate
	3,63
	3.331
	0.025

	
	
	
	
	

	Shannon Diversity
	Intercept
	1,63
	191.226
	<.0001

	
	Season
	3,63
	0.666
	0.5762

	
	Climate
	1,7
	0.002
	0.9641

	
	Season * Climate
	3,63
	1.961
	0.1289

	
	
	
	
	

	Abundance
	Intercept
	1,67
	59.994
	<.0001

	
	Min Preceding Flow * Climate
	1,67
	0.457
	0.5015

	
	Climate
	1,7
	2.893
	0.1327

	
	Min Preceding Flow * Climate
	1,67
	0.969
	0.3285

	
	
	
	
	

	Functional Richness
	Intercept
	1,67
	30.454
	<.0001

	
	Min Preceding Flow
	1,67
	1.944
	0.1678

	
	Climate
	1,7
	0.102
	0.7588

	
	Min Preceding Flow * Climate
	1,67
	1.484
	0.2273

	
	
	
	
	

	NMDS Axis 1
	Intercept
	1,67
	0.001
	0.9794

	
	Min Preceding Flow
	1,67
	0.190
	0.6641

	
	Climate
	1,7
	4.319
	0.0763

	
	Min Preceding Flow * Climate
	1,67
	0.986
	0.3243

	
	
	
	
	

	NMDS Axis 2
	Intercept
	1,67
	0.180
	0.6729

	
	Min Preceding Flow
	1,67
	10.356
	0.002

	
	Climate
	1,7
	1.029
	0.3442

	
	Min Preceding Flow * Climate
	1,67
	4.749
	0.0328

	
	
	
	
	

	Rao Q
	Intercept
	1,67
	224.117
	<.0001

	
	Min Preceding Flow
	1,67
	1.681
	0.1992

	
	Climate
	1,7
	0.072
	0.7962

	
	Min Preceding Flow * Climate
	1,67
	1.263
	0.2651

	
	
	
	
	

	Richness
	Intercept
	1,67
	203.221
	<.0001

	
	Min Preceding Flow
	1,67
	1.449
	0.2329

	
	Climate
	1,7
	0.008
	0.9292

	
	Min Preceding Flow * Climate
	1,67
	5.470
	0.0223

	
	
	
	
	

	Shannon Diversity
	Intercept
	1,67
	203.784
	<.0001

	
	Min Preceding Flow
	1,67
	2.551
	0.1149

	
	Climate
	1,7
	0.027
	0.8751

	
	Min Preceding Flow * Climate
	1,67
	0.066
	0.7982

	
	
	
	
	

	Abundance
	Intercept
	1,67
	61.310
	<.0001

	
	Max Preceding Flow
	1,67
	0.407
	0.5255

	
	Climate
	1,7
	3.168
	0.1183

	
	Max Preceding Flow * Climate
	1,67
	0.123
	0.727

	
	
	
	
	

	Functional Richness
	Intercept
	1,67
	22.512
	<.0001

	
	Max Preceding Flow
	1,67
	2.989
	0.0884

	
	Climate
	1,7
	0.103
	0.7576

	
	Max Preceding Flow * Climate
	1,67
	0.117
	0.7331

	
	
	
	
	

	NMDS Axis 1
	Intercept
	1,67
	0.001
	0.9701

	
	Max Preceding Flow
	1,67
	0.346
	0.5585

	
	Climate
	1,7
	4.148
	0.0811

	
	Max Preceding Flow * Climate
	1,67
	0.938
	0.3362

	
	
	
	
	

	NMDS Axis 2
	Intercept
	1,67
	0.131
	0.7181

	
	Max Preceding Flow
	1,67
	1.080
	0.3025

	
	Climate
	1,7
	0.864
	0.3836

	
	Max Preceding Flow * Climate
	1,67
	0.338
	0.563

	
	
	
	
	

	Rao Q
	Intercept
	1,67
	260.729
	<.0001

	
	Max Preceding Flow
	1,67
	0.354
	0.554

	
	Climate
	1,7
	0.044
	0.8396

	
	Max Preceding Flow * Climate
	1,67
	0.540
	0.465

	
	
	
	
	

	Richness
	Intercept
	1,67
	174.076
	<.0001

	
	Max Preceding Flow
	1,67
	1.020
	0.3162

	
	Climate
	1,7
	0.021
	0.8889

	
	Max Preceding Flow * Climate
	1,67
	1.493
	0.226

	
	
	
	
	

	Shannon Diversity
	Intercept
	1,67
	190.296
	<.0001

	
	Max Preceding Flow
	1,67
	2.165
	0.1459

	
	Climate
	1,7
	0.008
	0.9309

	
	Max Preceding Flow * Climate
	1,67
	0.000
	0.9868

	
	
	
	
	

	Abundance
	Intercept
	1,69
	58.205
	<.0001

	
	Annual Rainfall
	1,7
	1.731
	0.2298

	
	
	
	
	

	Functional Richness
	Intercept
	1,69
	20.683
	<.0001

	
	Annual Rainfall
	1,7
	0.079
	0.7863

	
	
	
	
	

	Rao Q
	Intercept
	1,69
	253.704
	<.0001

	
	Annual Rainfall
	1,7
	0.419
	0.5381

	
	
	
	
	

	Shannon Diversity
	Intercept
	1,69
	197.364
	<.0001

	
	Annual Rainfall
	1,7
	0.299
	0.6013

	
	
	
	
	

	Richness
	Intercept
	1,69
	157.855
	<.0001

	
	Annual Rainfall
	1,7
	0.156
	0.705

	
	
	
	
	

	NMDS Axis 1
	Intercept
	1,69
	0.002
	0.9637

	
	Annual Rainfall
	1,7
	10.491
	0.0143

	
	
	
	
	

	NMDS Axis 2
	Intercept
	1,69
	0.125
	0.725

	
	Annual Rainfall
	1,7
	0.515
	0.4962



 

