
Supplementary material

Appendix 1: Power plant stations considered in the geolocation model

Table S1. Nuclear power plants on the French, Belgian, Dutch and British coasts. The cooling water plumes of these power plants are likely to present thermal signatures detectable on the temperature time series recorded by the DST tags.
	Name
	Country
	Longitude
	Latitude

	Blayais
	France
	-0.71183
	45.25639

	Flamanville
	France
	-1.89122
	49.53828

	Paluel
	France
	0.63158
	49.86247

	Penly
	France
	1.20272
	49.98153

	Graveline
	France
	2.13789
	51.02547

	Doel
	Belgium
	4.26739
	51.32778

	Borssele
	Netherland
	3.70567
	51.42944

	Dungeness
	UK
	0.96044
	50.90294

	Sizewell
	UK
	1.63431
	52.21322

	Hartlepool
	UK
	-1.18000
	54.631

	Hinkley Point
	UK
	-3.12808
	51.21769

	Wylfa
	UK
	-4.49331
	53.42242

	Heysham
	UK
	-2.93658
	54.03164



Appendix 2: Typology of recaptures
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Figure S0. Pie chart representation of tag returns (as of 31 August 2021, N = 470) by origin (left) and by fishing technique (right). Please note that this information was not provided for all tags (left: 2.3% of data missing; right: 18.10% of data missing). 


Appendix 3: Seabass behavioural ecology
[bookmark: X35192d510c6265cea41a3d8d99e594affb8e76d]
New insights into the behavioural ecology of seabass were inferred from this unique DST dataset. Below are some examples of DST records illustrating seabass thermal preference (Figure S1, S2, S3 and S4), incursion in the warm plume of power plant cooling waters (Figure S1 and S2), vertical movements (maximum depth in Figure S4, tide signals in Figure S2, S5), predation by endothermic animals such as sea mammals, sharks and tuna (Figure S6 and S7 ) and the capture of seabass by a netter. (Figure S8).
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Figure S1. Depth and temperature series showing incursions of the fish into warm water, presumably in cooling water plumes of a power plant (Tag #DK_A10574; 452 days at liberty; recaptured by a bottom trawl).
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Figure S2. Example of a fish tagged in Dunkirk showing a quasi-sedentary behaviour in warm waters with a very high temperature typical of cooling waters of nuclear power plants (here probably Gravelines). Note that this fish experienced a maximum temperature of >32°C (Tag #DK_A10521; 135 days at liberty; recaptured by a recreational fisherman).
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Figure S3. Example of a fish tagged at La Turballe showing an atypical winter thermal signature, a period of about fifteen days with temperatures below 9°C and a minimum of 6.5°C (Tag #LT_A11197; 207 days at liberty; recaptured by a Danish seine).
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Figure S4. Example of a fish tagged at Capbreton showing the thermal tolerance of seabass. A strong daily gradient (> 10°C) is observed in summer, particularly in August. Note the maximum depth reached by this individual (in January) which exceeds the calibration threshold of the DSTs used: approximately 230m (#CB_A11107; 417 days at liberty; recaptured by a longliner).
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Figure S5. Example of a fish tagged in Port-en-Bessin showing a bottom-dwelling behaviour over most of the pressure sequence. The oscillations of the daily maximum pressure (maximum depth) correspond to the temporal evolution of the tidal amplitude: correlation between tidal coefficient and maximum daily depth (#PB_A12030; 93 days at liberty; recaptured by a bottom trawl). 
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Figure S6. Example of a DST record showing predation likely by a lamnid shark. The second vertical black line indicates the predation event (i.e. the fish death). Days after that event, the tag is inside this new host, capable of increasing its body temperature by ca. 10°C above the temperature of its surroundings. The tag was ultimately released and floated at the surface (no more vertical movements) until it beached on shore in Carcan (south of the Bay of Biscay) and was found on 31 January 2015 (#SQ_A10679; 193 days at liberty; found on a beach).
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Figure S7. Example of a DST record showing a predation of seabass probably by a marine mammal. The second vertical black line indicates the predation event (i.e. the fish death). After that event, an abrupt temperature increase to 35-37°C occurred and vertical movements up to the surface happened for few days, until the tag was released and floated at the surface (no more vertical movements). Ultimately the tag was found on a beach of the Isle of Wight on the 24 December 2016 (#SV_A11857; 141 days at liberty; found on a beach).
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Figure S8. Example of a DST record showing at the end of the time series a fishing event on the tagged seabass by a netter (confirmed by the recapture information). That event is characterised by the fish showing no vertical movements any more, only a tide signal can be detected followed by an abrupt rise up to the surface (not shown), when the net is brought on board (#CB_A11017; 37 days at liberty; recaptured by a netter).



Appendix 4: fixed D values used when HMM models do not converge or converge to an unrealistic D values

First, a HMM model is run for every individual DST data, one (or two) D value(s) being estimated by a maximum likelihood approach for each individual reconstruction, depending if a behavioural switch was relevant. Then, for a given tag, if the model do not converge or the D value(s) is/are unrealistic (>200 km²/day), the HMM model is run again, but with one (or two) fixed D value(s). Those latter value(s) equal(s) to the median D value(s) computed from the distribution of Ds (conditional on behaviour if relevant) for those tags who converged from the same tagging site (Table S2). Estimating D is the best for representing individual variability in migration behaviour. Using an estimated value from the consistent tags allows reconstruction of those that do not converge and expands the useful dataset.

Table S2. Median D values per tagging sites and behaviours.
	Tagging site
	No. of Behaviour
	Median D values

	Dunkirk
	Two
	D1 = 4.00 ; D2 = 30.00

	
	One
	D = 36.22

	Port-en-Bessin
	Two
	D1 = 5.98 ; D2 = 30.00

	
	One
	D = 3.60

	Saint-Vaast-la-Hougue
	Two
	D1 = 6.00 ; D2 = 30.00

	
	One
	D = 15.97

	Saint-Malo
	Two
	D1 = 4.00 ; D2 =7.13

	
	One
	No case

	Saint-Quay-Portrieux
	Two
	D1 = 4.00 ; D2 = 30.00

	
	One
	D = 72.00

	Audierne
	Two
	D1 = 4.00 ; D2 = 19.05

	
	One
	D = 86.40

	La Turballe
	Two
	D1 = 2.98 ; D2 = 30.00

	
	One
	D = 123.95

	Noirmoutier
	Two
	D1 = 3.97 ; D2 = 30.00

	
	One
	D = 154.88

	Ile d’Oléron
	Two
	D1 = 4.00 ; D2 = 30.00

	
	One
	D = 68.40

	Capbreton
	Two
	D1 = 4.00 ; D2 = 30.00

	
	One
	D = 35.82
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