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APPENDIX S2: WITOMI RESULTS AND SPECIES’ CODE

Table S1. Hydraulic requirement parameters of the 57 invertebrate taxa sampled in spring and autumn.
Inertia = total variability; OMI = outlying mean index. P number of random permutations (out of 1000)
that yielded a higher value than the observed marginality (OMI, WitOMIG or WitOMIGg) (the value in
bold characters are significant, P <0.05). Tol = tolerance, Rtol = residual tolerance. I. = inertia; G (Gy)
are the subset marginality WitOMIG (WitOMIGk) ; — = NA. The WitOMI cannot be calculated when
the OMI is not significant (See Discussion for further details). The species is the one use as example for
Figure 3D, 3E, and 3F (Species code in Appendix S2; Table S3).

Season All Spring Autumn Spring Autumn

Code I. OMI Tol Rtol P 1. G TolRtol P 1. G Tol Rtol P 1 Gk Tol Rtol P 1 Gk Tol Rtol P

AFLU 5.54 1.63 1.16 2.75 0.05 5.59 2.46 0.54 2.59 0.00 5.05 4.99 0.04 0.02 0.00 5.89 2.76 0.70 2.43 0.00 5.05 4.99 0.04 0.02 0.00
ANTO 6.26 2.86 0.48 2.92 0.01 6.26 2.86 0.48 292000 - - - - - 7.083.680413.000.00 - - - - -

ATSP 526 0.77 1.942.540.10 - - -

BASP 495015092388000522037128357001402095086221000489004211274001402095086221000
BIMI  6.44 2.67 1.222560.07 - - - - - - - - - - - - -

BFAS 552163083306000552163083306000 - - - - - 486097162227000 - - -

CASP 475209070196000382228045109000517246075196000398244046108000517246075196000
CESP 599 1.361.742890.14 - - - - - - - - - - - - - - - - - - -

CERA 524044 156324007 - - -

CLEP 503044138321000504048096360001499170140189000468012226230000499170140189000
CMAR 5.30 2.09 1.10 2.10 0.00 5.36 2.17 0.96 2.24 0.00 4.97 3.47 0.60 0.90 0.00 4.80 1.60 1.55 1.65 0.00 4.97 3.47 0.60 0.90 0.00
CHIR 444049 152242012 - - - - - - - - N

CPIC 55]2830522]600055]2830522]6000 - - - - - 572304056212000 - - -

DRSP 450107190l52004857337226294000375211071093000742222213308000375211071093000
DUSP  5.33 0.14 1.74 3.45 0.05 5.85 0.59 1.64 3.61 0.00 4.78 1.01 1.72 2.05 0.00 5.38 0.12 3.08 2.18 0.00 4.78 1.01 1.72 2.05 0.00
ECSP 535 0.33 1.47 3.55 0.00 5.33 0.53 1.48 3.32 0.01 5.49 0.57 1.22 3.70 0.00 4.86 0.06 2.57 2.24 0.01 5.49 0.57 1.22 3.70 0.00
ECTE 5.463.090.122250.12 - - - - - - - - - - - - - - - - - - - -

ELMA 3.180.79 0.04235086 - - - - - - - - - - - - - - - - - -

EPEO 5.68 1.27 0.753.66 026 - - - T R

EVIR 530034128368004530034128368001 - - - - - 520024207289000 - - - - -

EPAR 269 3.93 0.140.803.00026 - - - -
EPYG 4770141023610024770320503950014770470543750004540091]03360004770470543750()0
ESSP  4.86 0.14 0.86 3.86 0.00 5.04 0.65 1.45 2.94 0.00 4.74 0.49 0.47 3.78 0.00 5.00 0.61 1.58 2.81 0.00 4.74 0.49 0.47 3.78 0.00
EGEN 5.05 1.91 0.862.28 0.00 5.051.910.862.280.00 - - - - - 5011870912230.00 - - -

GASP 569036117416()05587043109435001258062035162000551007219325001258062035162000
HEXO 5.22 0.38 1.25 3.60 0.00 5.30 0.44 1.05 3.81 0.01 4.64 2.02 0.82 1.80 0.00 4.92 0.07 2.49 2.37 0.01 4.64 2.02 0.82 1.80 0.00
HPEL  5.24 0.36 1.20 3.69 0.00 5.32 0.45 0.99 3.89 0.01 4.46 2.37 0.30 1.78 0.00 4.93 0.06 2.58 2.30 0.01 4.46 2.37 0.30 1.78 0.00
HYDR 357148 0421.67006 - - - - - - - - -

HYSP 5420%4101407000544042098405001512076138298000503001185 180.015.120.761.382.980.00
HYDS 6.18 2.75 0.83 2.59 0.03 6.18 2.750.83 2.590.00 - - - - - 7.163730.752.67000 - - - - -

LEPT 534 274047213016 - - -

LESP 44203]09032100446]045109%07001263]240261130004400241312850002631240261130()0
LOPAad 4.97 1.20 1.97 1.790.01 497 1.201.971.790.00 - - - - - 4871.102041.730.00 - - -

LOPAla 45704812528500051103704742700137219103115000048801412135%001372191031150000
MPOW 5.77 1.21 207249027 - - - - - - - - - - - - - - .- oo

MYSA 4.203.340.280.58024 - - - T

ORHE 558]77089292000558]77089292000 - - - - -4931.12173208000 - - - - -

ONSP 5.18 1.10 1.742.340.06 - - -

ORTH 5120231263630005390390914090014350901571880005()1001250250001435090157188000
ORSP  6.831.322333.180.07 - - -

OTROad5320320794210025250410983870016232591002640005010161603250016232591002640()0
OTROla 5.52 0.23 1.214.080.06 - - - -

PISI
POLY
PBIF
PPUS
RASP
RHIP
RHYP
SIGN
SARG
SIMU
STEN
SCAN
TANYP
TANYT
TFLU

443037 1.122940.77 - - - - - - - oo oo oo oo oo
6.09 1.16 2.022910.07 - - -

6.95 346059290001824716033076000587373079136000948839035074000587373079136000
5230.14 0914.180.15 - - - - - - - o - - - oo oo .o
476 0.13 0.813.82097 - - - ..o oo o

6.91 6.12 0.52 0.27 0.00 6.91 6. 12052027000 - - - - - 636557054025000 - - - - -
593193 1.142.860.005931.931.14286000 - - - - - 5281.281.61239000 - - - - -
5.510.53 1.713.26 0.00 551 0.53 1.713.26 001 - - - - - 5300322.08290000 - - -

5.690.241274]9002612203166242000524083200241000544136134274000524083200241000
5.34 0.51 1.24 3.59 0.00 5.63 0.58 0.94 4.12 0.00 4.38 2.45 0.87 1.06 0.00 5.11 0.06 1.82 3.24 0.01 4.38 2.45 0.87 1.06 0.00
6.27 0.57 1.594.11038 - - -

6.36 1.40140356002630300045284000647098062487000654325056274000647098062487000
4.880.73 1.692.460.024.880.731.69246001 - - - - - 4950801922230.00 - - -
5.340.17132385003548032091425001446]4107922600052200615236400]4461410792260()0
6.94203156336011 - - - - - - - - - - - - - - - - ..
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Table S2. Physical habitat preference parameters of the 12 fish taxa sampled in ten Mediterranean
tributaries of the Rhone River. Inertia = total variability; OMI = outlying mean index. P number of
random permutations (out of 1000) that yielded a higher value than the observed marginality (OMI,
WitOMIG or WitOMIGk) (the value in bold characters are significant, P <0.05). Tol = tolerance, Rtol =
residual tolerance. I. = inertia; G (Gy) are the subset marginality WitOMIG (WitOMIGg). — = NA. The
WitOMI cannot be calculated when the OMI is not significant(See Discussion for further details). The
species is the one use as example for Figure 4D, 4E, and 4F (Species code in Table S4 in appendix S2).

Altitude All Upstream Downstream Upstream Downstream

Code I. OMI Tol Rtol P 1. G Tol Rtol P L G Tol Rtol P 1. Gk Tol Rtol P S.I. Gk Tol Rtol P

SCU 550 2.15 1.501.850.08 - - - - - - - S T S T

OTR 5.71 0.08 2.433.21 0.00 4.74 1.12 1.62 2.01 0.00 8.44 4.14 1.09 3.21 0.00 3.62 0.00 0.96 2.66 0.00 4.47 0.18 1.69 2.60 0.00
YTR 577 0.26 1.69 3.81 0.004.92 1.15 1.67 2.10 0.00 9.17 5.58 1.59 1.99 0.00 3.77 0.00 0.75 3.02 0.00 4.98 1.40 1.22 2.37 0.00
MIN  5.32 0.45 2.522.350.002.82 0.33 0.96 1.54 0.00 8.51 4.61 0.81 3.08 0.00 2.79 0.30 1.01 1.48 0.00 3.93 0.04 0.88 3.01 0.00
STO 591 0.77 2.412.73 0.00 2.86 0.20 0.67 1.98 0.00 9.28 4.93 0.88 3.48 0.00 3.17 0.51 0.78 1.87 0.00 4.38 0.03 1.24 3.11 0.00
BLA 499 0.46 2.272.26 0.00 2.31 0.20 0.71 1.40 0.00 8.61 4.53 0.88 3.19 0.00 2.51 0.40 0.73 1.38 0.00 4.09 0.02 0.68 3.40 0.00
SBA 371 0.07 051313077 - - - - - - - S T T

SON  6.38 4.89 0.750.75003 - - - - - 638 489 075075000 - - - - - 2801.310.131.370.00
NAS  12.6010.201.620.780.00 - - - - - 12.6010201.620.780.00 - - - - - 4402.001.331.070.00
GUD  8.43 4.31 0.953.170.00 1.16 0.25 0.47 0.44 0.00 9.47 5.52 0.51 3.44 0.00 2.53 1.62 0.02 0.89 0.00 4.04 0.09 0.98 2.97 0.00
CHU  5.58 1.58 1.692.310.001.27 0.030.13 1.11 0.00 8.61 4.53 0.88 3.19 0.00 2.34 1.10 0.28 0.96 0.00 4.09 0.02 0.68 3.40 0.00
STR 992 528 1.193460.00 - - - - - 1107 6.86 0583.620.00 - - - - - 4.630.430.843.370.00
BAR  8.34 3.83 1.303.21 0.00 1.66 0.52 0.07 1.07 0.00 9.46 5.26 0.58 3.62 0.00 2.60 1.45 0.88 0.27 0.00 4.28 0.07 0.60 3.60 0.00
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Table S3. Invertebrate code from Mérigoux and Dolédec (2004).

Species Code
Ancylus fluviatilis Miiller AFLU
Antocha sp. ANTO
Athripsodes sp. ATSP
Baetis sp. BASP
Bidessus minutissimus BIMI
Blepharicera fasciata (Westwood) BFAS
Caenis sp. CASP
Ceraclea sp. CESP
Ceratopogoninae CERA
Cheumatopsyche lepida (Pictet) CLEP
Chimarra marginata (Linnaeus) CMAR
Chironomini CHIR
Choroterpes picteti Eaton CPIC
Dryops sp. DRSP
Dugesia sp. DUSP
Ecdyonurus sp. ECSP
Ecnomus tenellus ECTE
Elmis maugetii (1) ELMA
Epeorus sp. EPEO
E phoron virgo (Olivier) EVIR
E. parallelepipedus (a) EPAR
Esolus spp. (1) ESSP
E. pygmaeus (a) (Ph. Miiller) EPYG
Euleuctra geniculata Stephens EGEN
Gammarus spp. GASP
Hydropsyche spp. HYSP
H. exocellata Dufour HEXO
H. pellucidula (Curtis) HPEL
Hydra sp. HYDR
Hydroptila sp. HYDS
Leptocerus tineiformis LEPT
Leuctra sp. LESP
Limnius opacus (a) Ph. Miiller LOPAad
L. opacus (1) Ph. Miiller LOPAla
Micronecta poweri MPOW
Mystacides azurea MYSA
Oligoneuriella rhenana (Imhoff) ORHE
Onychogomphus sp. ONSP
Orthocladiinae ORTH
Orthotrichia sp. ORSP
Oulimnius troglodytes (a) (Gyllenhal) OTROad
0. troglotydes (1) OTROla
Pisidium sp. PISI
Polycentrus flavomaculatus POLY
Procloeon bifidum (Bengtsson) PBIF
Psychomyiia pusilla PPUS
Radix sp. RASP
Rhyacophila sp. RHYP
Rhithrogena sp. RHIP
Serratella ignita (Poda) SIGN
Setodes argentipunctellus McLachlan SARG
Simuliidae SIMU
Stenelmis canaliculata (a) STEN
S. canaliculata (1) SCAN
Tanypodinae TANYP
Tanytarsini TANYT
Theodoxus fluviatilis TFLU
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Table S4. Fish code from Dolédec et al. (2000);T Young of the year.

Species Code
Sculpin (Cottus gobio) SCU
Older trout (Salmo trutta) OTR
Y-O-Y+ trout (Salmo trutta) YTR
Minnow (Phoxinus phoxinus) MIN
Stone loach (Nemacheilus barbatulus) STO
Blageon (Telestes soufia) BLA
Southwestern barbel (Barbus meridionalis SBA
Southwestern nase (Chondrostoma toxostoma) SON
Nase (Chondrostoma nasus) NAS
Gudgjeon (Gobio gobio) GUD
Chub (Leuciscus cephalus) CHU
Streambleak (Alburnoides bipunctatus) STR
Barbel (Barbus barbus) BAR
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