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Ecological, evolutionary & environmental sciences study design
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Study description

Research sample

Sampling strategy

Data collection

Timing and spatial scale

Data exclusions

Reproducibility

The study did not involve human research participants

The study did not involve human research participants

The study did not involve human research participants

The study did not involve human research participants

We performed path analysis to study the putative links between biomass and intraspecific genetic diversity (IGD) while controlling for
the effect of several covariates (upstream-downstream gradient UDG, eutrophic gradient EG and bottleneck probability BOT inferred
from genetic data), using data for 42 communities of up to three freshwater fish species in southwestern France. Data show no
hierarchical structure: biological data were collected at the species level and averaged over species. Several first-order interactions
were considered in path analyses (UGDxEG, UDGxBOT, UDGxIGD, EGxBOT, EGxIGD). Analyses were replicated for each species
separately, leading to similar conclusions.

The choice of sample stations was dictacted by the availability of biomass data in the ASPE database (Office Français de la
Biodiversité; Irz et al. 2023; 10.1051/kmae/2022021), which provides georeferenced and standardised sampling surveys of fish
lengths and weights in French rivers over up to 4 decades. From 47 stations initially considered, five were discarded because
associated biomass data had less than eight survey sessions in the ASPE database.

We focused on three common cyprinid species (Cypriniformes: Phoxinus dragarum 80–90 mm, Squalius cephalus 300–500 mm and
Gobio occitaniae 120–150 mm), representative of local fish communities in considered river basins.

Genetic data were collected in 2011 and 2014 from fin samples of adult individuals. Individuals were immediately released after
sampling, without sexing.

Genetic data collected in 2011 were used to produce microsatellite data (13 to 17 loci after filtering) and genetic data collected in
2014 were used to produce pool-seq SNP markers (1244 to 1892 loci after filtering).

Stations were selected over the Garonne and the Dordogne River basins so that each fish community could be considered
independent (minimal distance between station > 16 km) while properly reflecting the environmental variability existing along the
upstream–downstream gradients. At each station and for each species (when encountered), a minimum of 15 to a maximum of 30
individuals were collected. This sample size is deemed sufficient in population genetics to provide correct allele frequencies.
Individuals were captured by electrofishing, anesthetized with benzocaine, fin clipped and maintained in cool aerated water until
released after sampling was complete. The sampling complied with all relevant ethical and permitting regulations. The field sampling
protocol was approved by all the prefectures of the departments in which the sampling was carried out.

Genetic data were collected in 2011 and 2014 through electrofishing and fin sampling. Field sampling was either conducted by the
Office Français de la Biodiversité or by S.B. and his research group at that time. Data (sample codes) were recorded by S.B., G.L. or
N.P., depending on the session. Biomass data were collected by the Office Français de la Biodiversité.

Stations were selected over the Garonne and the Dordogne River basins in southern France.

Genetic data were collected in 2011 and 2014.

Biomass data were collected from 1990 to 2020. Some stations were surveyed annually, others could not due to logistical constraints.
We thus only retained stations with at least eight sampling sessions from 1990 to 2020.

We only retained stations with biomass data available for a minimum of eight sampling sessions from 1990 to 2020. This exclusion
criterium was pre-established to get unbiased measures of biomass stability and led to the exclusion of five stations.

Our study does not include any experimental design. When reproduced at the species level, analyses yielded similar results (provided
as Supplementary Material).
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Did the study involve field work? Yes No

Field work, collection and transport

Field conditions

Location

Access & import/export

Disturbance

Reporting for specific materials, systems and methods
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Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Our study does not include any group, apart from the considered sampling stations.

Our study does not include any experimental design and blinding was not possible (although gathering (a) and treatment (b) of
biomass data (a- OFB, b- M.C.), genetic data (a- S.B./G.L./N.P./C.V., b- J.G.P) were performed by different investigators)

Electrofishing has always been done in such a way that the hydrological conditions of the rivers were safe. Field conditions had no
impact on the studied question (genetic variability).

Sampling stations were scattered over the Garonne and the Dordogne River basins (X-WGS84: -0.2:3.7; Y-WGS84: 43.0:45.4).
Altitudes ranged from 8 to 825m above sea level. Water depth did not exceed 1m, for safety reasons.

All samples were collected in accordance with the French national environmental code and with the authorizations provided by the
local Prefectures and DDTs (Directions Départementales des Territoires):

2010 field sampling :

Autorisations de Capture et de Transport de Poissons à des Fins Scientifiques n° 2010-161-10, 2010-108, 2011-185-06 and 2011-318

2014 field sampling :

Autorisation de Capture et de Transport de Poissons à des Fins Scientifiques n°2014157-0003, DDT/Préfecture du Tarn-et-Garonne

Autorisation de Capture et de Transport de Poissons à des Fins Scientifiques du 2 juin 2014, DDT/Préfecture du Lot-et-Garonne

Autorisation de Capture et de Transport de Poissons à des Fins Scientifiques n°2014-078-DDT, DDT/Préfecture du Cantal

Autorisation de Capture et de Transport de Poissons à des Fins Scientifiques n°21-2014, DDT/Préfecture de Dordogne

Autorisation de Capture et de Transport de Poissons à des Fins Scientifiques du 16 juin 2014, DDT/Préfecture de l'Ariège

Autorisation de Capture et de Transport de Poissons à des Fins Scientifiques n°148-0006, DDT/Préfecture du Gers

Autorisation de Capture et de Transport de Poissons à des Fins Scientifiques du 16 mai 2014, DDT/Préfecture de Haute-Garonne

Autorisation de Capture et de Transport de Poissons à des Fins Scientifiques n°E-2014-144, DDT/Préfecture du Lot

Autorisation de Capture et de Transport de Poissons à des Fins Scientifiques du 1er juillet 2014, DDT/Préfecture du Tarn

We made every effort to minimize any disturbance of the environment by stopping fishing as soon as the necessary samples were
obtained (<1 hour of fishing) and by ensuring that the electrode never remained submerged for too long to avoid injuring the fish.

No laboratory animals were used in the study.




