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Diversity of European Aquaculture (& Fisheries) 

2016 – 2020
5.6 million €
26 partners
12 nations CERES is designed to reduce the risks and

uncertainty of the impacts of climate change
on Europe‘s aquaculture (and fisheries) 
sectors. 
How can we „reap the benefits“ of climate
change? 
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ICR
Inskie Centrum 
Rybactwa Spolka 

Carp, Whitefish, 
Pikeperch…
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Target species (Europe’s most valuable)

Salmon
Salmo salar

Carp
Cyprinus carpio

Seabass
Dicentrarchus labrax

Trout
Oncorhynchus mykiss

Sea bream
Sparus aurata

Blue mussel
Mytilus edulis

Mediterranean mussel
Mytilus galloprovincialis

Cupped oyster
Crassostrea gigas

European clam
Ruditapes decussatus

https://ec.europa.eu/fisheries/cfp/aquaculture/species_en
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Engagement / Science & Policy (T5.4 / 6.3)

Future physical and socio-political drivers
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(1) Norwegian / Barents 
(NORWECOM)

(2) NE Atlantic & Mediterranean 
(POLCOMS-ERSEM)

(3) Baltic Sea (RCO-SCOBI)

(4) Freshwater / rivers (E-Hype)

Physical /  biogeochemical 
projections

Regional Concentration Pathways
4.5 & 8.5 to 2100
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Engagement / Science & Policy (T5.4 / 6.3)

CERES Scenarios: 8-page glossy

https://ceresproject.eu/wp-content/uploads/2016/11/CERES-report.pdf

Produced 6 
months after 

project started
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B1 (Global Sustainability) world
RCP 4.5 and SSP1
A2 (National Enterprise) world
RCP 8.5 and SSP3
B2/A1B (Local Stewardship) world
RCP 6.0 and SSP2
A1F1 (World Markets) world
RCP 8.5 and SSP5

CERES Scenarios & Aquaculture
(John Pinnegar - CEFAS)

Contrasting future trajectories…
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Biology/ecology/physiology
(fish & shellfish)
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Task 1: Literature review
(Ignacio Catalan CSIC – et al.)

Template for the collection of existing information on direct/direct climate effects on productivity/distribution/physiology 

Field data Abundance (ind. m-2)

WP 2.1 / 3.1

abbreviations:

sd= standard deviation, n= number of replicates

GENERAL ANIMALS ENVIRONMENTAL CONDITIONS LIFE HISTORY PARAMETERS ANIMAL CONDITION ABUNDANCE AND DISTRIBUTION

WORK_ID ROW_ID
Effect being 

compiled
Sector Integration (SI)

Species 

Group (SG)

Partner 

collecting 

the data

Name 

of 

collec

tor

email of 

collector

Data 

already 

published?

If yes - 

Reference 

Do you 

agree to 

make your 

data 

availabla 

for meta-

analysis?

Time of 

data 

collection            

(e.g. date/ 

season/ye

ar etc.)

Location

Longitud 

range of the 

study

Latitude range of 

the study
Life stage

Age 

Range
Sex

Environment 

(e.g. 

pond/(floatin

g) cage/free-

living)

Mortality 

(%)

Length 

growth 

estimate

d from 

(e.g. 

otoliths, 

direct 

Mass 

growth 

estimate

d from 

(e.g. 

otoliths, 

direct 

Sex ratio 

(m/f)

Area 

sampled

Northern 

distribution limit

Southern 

distribution 

limit

Shifts in depth 

distribution 

recorded

Direction  of 

shift in depth

Scale of shift in 

depth (m)

Shifts in 

latitudinal 

distribution 

recorded

Direction of 

latitudinal shift

Other 

paramet

ers 

(please 

add if 

not 

listed in 

Highest 

concentrati

ons 

(determine

d by echo 

sounder) at 

O2 

O2 saturation of max 

abundance (%)

Temperature of 

high abundance

Lowest 

temp of 

abundance 

(°C)

Mortality rate (y) (x= 

inverse temp*10^3(K-

1)

Comment
Recapture rate 

(%)

Expansion or 

reductiono f 

distribution 

area

value value text text value Acronym text text text text text Describe text value value Latin name Common name text value Unit value text Range Mean sd Range Mean sd Range Mean sd n Range Mean sd Range Mean sd Range Mean sd text Range Mean sd inc/dec Range Mean sd inc/dec Range Mean sd inc/dec Range Mean sd inc/dec Range Mean sd Range Mean sd inc/dec value Range Mean sd Unit n= text Range Mean sd Unit n= text value Unit Range Mean sd n= a b L∞ K t0 value n= Range Mean sd n= value Unit n= Range Mean sd n= Range Mean sd unit Range Mean sd Unit n= Range Mean sd n= Range Mean sd n= Range Mean sd n= value n= value value SD n= Mean sd n= value n= value n= Mean sd Mean sd value Range Mean sd value Range Mean sd Latitude Latitude Y/N Up/Down value Y/N North/South value Units
Intrinsic 

populati

Fishing 

Mortalit

MSY 

value
mean unit mean sd range mean se range r correlation coefficientp mean time of observationweak strong value comment lat long Year Distance (km)Lat (arc degree cinsidering 0° as north and increasing values in clockwise direction)Long Year Distance (km)Lat (arc degree cinsidering 0° as north and increasing values in clockwise direction)Long

HERRING

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Simm M, Ojaveer H (2016)  Temperature-driven chanes in early life-history stages influence the Gulf of Riga spring spawning herring (Clupea harengus m.) recruitment abundance. Hydrobiologica 767, 125-135May-July 2004-2013Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 15.56 5-6,5 0-1 0.07 time series

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Simm M, Ojaveer H (2016)  Temperature-driven chanes in early life-history stages influence the Gulf of Riga spring spawning herring (Clupea harengus m.) recruitment abundance. Hydrobiologica 767, 125-135May-July 2004-2013Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 16.17 5-6,5 0-1 0.08 time series

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Simm M, Ojaveer H (2016)  Temperature-driven chanes in early life-history stages influence the Gulf of Riga spring spawning herring (Clupea harengus m.) recruitment abundance. Hydrobiologica 767, 125-135May-July 2004-2013Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 16.37 5-6,5 0-1 0.13 time series

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Simm M, Ojaveer H (2016)  Temperature-driven chanes in early life-history stages influence the Gulf of Riga spring spawning herring (Clupea harengus m.) recruitment abundance. Hydrobiologica 767, 125-135May-July 2004-2013Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 16.45 5-6,5 0-1 0.14 time series

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Simm M, Ojaveer H (2016)  Temperature-driven chanes in early life-history stages influence the Gulf of Riga spring spawning herring (Clupea harengus m.) recruitment abundance. Hydrobiologica 767, 125-135May-July 2004-2013Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 16.65 5-6,5 0-1 0.05 time series

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Simm M, Ojaveer H (2016)  Temperature-driven chanes in early life-history stages influence the Gulf of Riga spring spawning herring (Clupea harengus m.) recruitment abundance. Hydrobiologica 767, 125-135May-July 2004-2013Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 17.64 5-6,5 0-1 0.04 time series

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Simm M, Ojaveer H (2016)  Temperature-driven chanes in early life-history stages influence the Gulf of Riga spring spawning herring (Clupea harengus m.) recruitment abundance. Hydrobiologica 767, 125-135May-July 2004-2013Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 17.83 5-6,5 0-1 0.07 time series

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Simm M, Ojaveer H (2016)  Temperature-driven chanes in early life-history stages influence the Gulf of Riga spring spawning herring (Clupea harengus m.) recruitment abundance. Hydrobiologica 767, 125-135May-July 2004-2013Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 17.93 5-6,5 0-1 0.07 time series

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Simm M, Ojaveer H (2016)  Temperature-driven chanes in early life-history stages influence the Gulf of Riga spring spawning herring (Clupea harengus m.) recruitment abundance. Hydrobiologica 767, 125-135May-July 2004-2013Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 18.15 5-6,5 0-1 0.02 time series

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Simm M, Ojaveer H (2016)  Temperature-driven chanes in early life-history stages influence the Gulf of Riga spring spawning herring (Clupea harengus m.) recruitment abundance. Hydrobiologica 767, 125-135May-July 2004-2013Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 18.29 5-6,5 0-1 0.02 time series

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Laur K, Simm M, Ojaveer H (2015) Dual impact of temperature on growth and mortality of marine fish alrvae in a shallow estaurine habitat. Estaurine, Coastal and Shelf Scinece, 167, 326-335June 2011 Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 7.4-13.4 18.4 2,4-4,6 0.73 mm day-1 Field observ, no real control

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Laur K, Simm M, Ojaveer H (2015) Dual impact of temperature on growth and mortality of marine fish alrvae in a shallow estaurine habitat. Estaurine, Coastal and Shelf Scinece, 167, 326-335June 2011 Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 7.4-13.4 18.41 2,4-4,6 0.82 mm day-1 Field observ, no real control

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Laur K, Simm M, Ojaveer H (2015) Dual impact of temperature on growth and mortality of marine fish alrvae in a shallow estaurine habitat. Estaurine, Coastal and Shelf Scinece, 167, 326-335June 2011 Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 7.4-13.4 18.78 2,4-4,6 0.78 mm day-1 Field observ, no real control

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Laur K, Simm M, Ojaveer H (2015) Dual impact of temperature on growth and mortality of marine fish alrvae in a shallow estaurine habitat. Estaurine, Coastal and Shelf Scinece, 167, 326-335June 2011 Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 7.4-13.4 19.11 2,4-4,6 0.67 mm day-1 Field observ, no real control

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Laur K, Simm M, Ojaveer H (2015) Dual impact of temperature on growth and mortality of marine fish alrvae in a shallow estaurine habitat. Estaurine, Coastal and Shelf Scinece, 167, 326-335June 2011 Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 7.4-13.4 19.59 2,4-4,6 0.68 mm day-1 Field observ, no real control

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Laur K, Simm M, Ojaveer H (2015) Dual impact of temperature on growth and mortality of marine fish alrvae in a shallow estaurine habitat. Estaurine, Coastal and Shelf Scinece, 167, 326-335June 2011 Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae 7.4-13.4 20.07 2,4-4,6 0.41 mm day-1 Field observ, no real control

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Arula T, Laur K, Simm M, Ojaveer H (2015) Dual impact of temperature on growth and mortality of marine fish alrvae in a shallow estaurine habitat. Estaurine, Coastal and Shelf Scinece, 167, 326-335June 2011 Baltic  24°24′00″E 58°18′00″N Clupea harengus Herring Larvae Data on field mortality

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Hakala T, Vitassalo M, Rita H, Aro E, Flinkman J, Vuorinen I (2003) Temporal and spatial variation in the growth rates of Baltic herring (Clupea harengus membras L.) larvae during summer. Marine Biology, 142, 25-33May 1989 Archipelago Sea (SW Finland), Towing area 1 Clupea harengus membrasHerring Larvae 9 < 4-20 0.23 mm day-1

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Hakala T, Vitassalo M, Rita H, Aro E, Flinkman J, Vuorinen I (2003) Temporal and spatial variation in the growth rates of Baltic herring (Clupea harengus membras L.) larvae during summer. Marine Biology, 142, 25-33Jun-89 Archipelago Sea (SW Finland), Towing area 1 Clupea harengus membrasHerring Larvae 12.3 < 4-20 0.27 mm day-1

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Hakala T, Vitassalo M, Rita H, Aro E, Flinkman J, Vuorinen I (2003) Temporal and spatial variation in the growth rates of Baltic herring (Clupea harengus membras L.) larvae during summer. Marine Biology, 142, 25-33May-June 1989Archipelago Sea (SW Finland), Towing area 2 Clupea harengus membrasHerring Larvae 10.2 < 4-20 0.24 mm day-1

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Hakala T, Vitassalo M, Rita H, Aro E, Flinkman J, Vuorinen I (2003) Temporal and spatial variation in the growth rates of Baltic herring (Clupea harengus membras L.) larvae during summer. Marine Biology, 142, 25-33May-June 1989Archipelago Sea (SW Finland), Towing area 2 Clupea harengus membrasHerring Larvae 10.2 < 4-20 0.21 mm day-1

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Hakala T, Vitassalo M, Rita H, Aro E, Flinkman J, Vuorinen I (2003) Temporal and spatial variation in the growth rates of Baltic herring (Clupea harengus membras L.) larvae during summer. Marine Biology, 142, 25-33Jun-89 Archipelago Sea (SW Finland), Towing area 2 Clupea harengus membrasHerring Larvae 12.4 < 4-20 0.21 mm day-1

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Hakala T, Vitassalo M, Rita H, Aro E, Flinkman J, Vuorinen I (2003) Temporal and spatial variation in the growth rates of Baltic herring (Clupea harengus membras L.) larvae during summer. Marine Biology, 142, 25-33May-June 1989Archipelago Sea (SW Finland), Towing area 3 Clupea harengus membrasHerring Larvae 12.3 < 4-20 0.34 mm day-1

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Hakala T, Vitassalo M, Rita H, Aro E, Flinkman J, Vuorinen I (2003) Temporal and spatial variation in the growth rates of Baltic herring (Clupea harengus membras L.) larvae during summer. Marine Biology, 142, 25-33Jun-89 Archipelago Sea (SW Finland), Towing area 3 Clupea harengus membrasHerring Larvae 14.4 < 4-20 0.52 mm day-1

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Hakala T, Vitassalo M, Rita H, Aro E, Flinkman J, Vuorinen I (2003) Temporal and spatial variation in the growth rates of Baltic herring (Clupea harengus membras L.) larvae during summer. Marine Biology, 142, 25-33Jun-89 Archipelago Sea (SW Finland), Towing area 3 Clupea harengus membrasHerring Larvae 14 < 4-20 0.52 mm day-1

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Hakala T, Vitassalo M, Rita H, Aro E, Flinkman J, Vuorinen I (2003) Temporal and spatial variation in the growth rates of Baltic herring (Clupea harengus membras L.) larvae during summer. Marine Biology, 142, 25-33May-June 1989Archipelago Sea (SW Finland), Towing area 4 Clupea harengus membrasHerring Larvae 13 < 4-20 0.4 mm day-1

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Hakala T, Vitassalo M, Rita H, Aro E, Flinkman J, Vuorinen I (2003) Temporal and spatial variation in the growth rates of Baltic herring (Clupea harengus membras L.) larvae during summer. Marine Biology, 142, 25-33May-June 1989Archipelago Sea (SW Finland), Towing area 4 Clupea harengus membrasHerring Larvae 13.8 < 4-20 0.33 mm day-1

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Hakala T, Vitassalo M, Rita H, Aro E, Flinkman J, Vuorinen I (2003) Temporal and spatial variation in the growth rates of Baltic herring (Clupea harengus membras L.) larvae during summer. Marine Biology, 142, 25-33Jun-89 Archipelago Sea (SW Finland), Towing area 4 Clupea harengus membrasHerring Larvae 14.4 < 4-20 0.43 mm day-1

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Hakala T, Vitassalo M, Rita H, Aro E, Flinkman J, Vuorinen I (2003) Temporal and spatial variation in the growth rates of Baltic herring (Clupea harengus membras L.) larvae during summer. Marine Biology, 142, 25-33May-June 1989Archipelago Sea (SW Finland), Towing area 5 Clupea harengus membrasHerring Larvae 13.1 < 4-20 0.18 mm day-1

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Hakala T, Vitassalo M, Rita H, Aro E, Flinkman J, Vuorinen I (2003) Temporal and spatial variation in the growth rates of Baltic herring (Clupea harengus membras L.) larvae during summer. Marine Biology, 142, 25-33Jun-89 Archipelago Sea (SW Finland), Towing area 5 Clupea harengus membrasHerring Larvae 13.8 < 4-20 0.23 mm day-1

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Bartolino V, Margonski P, Lindegren M, Linderholm HW, Cardinale M, Rayner D, Wennhage H, Casini M (2014) Forecasting fish stock dynamics under climate change: Baltic herring (Clupea harengus) as a case study. Fisheries Oceanography, 23,3, 258-2692010-2015 Baltic Sea Clupea harengus membrasHerring Adult

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Montero-Serra I, Edwards M, Genner MJ (2014) Warming shelf seas drive the subtropicalisation of European pelagic fish communities. Global Change Biology,doi: 10.1111/gcb.127471965-2012 European shelf seas Clupea harengus membrasHerring Adult

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Oeberst R, Dickey-Collas M, Nash, RDM (2009) Mean daily growth of herring larvae in relation to temperature over a range of 5-20°, based on weekly repeated cruises in the Greifswalder Boddenspring Baltic /Greifswalder Bodden Clupea harengus membrasHerring Larvae

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Oskarsson GJ (2008) Variation in body condition, fat content and growth rate of Icelandic summer-spawning herring Clupea harengus L.Iceland Clupea harengus membrasHerring Adult

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Husebo A, Slotte A, Stenevik EK (2007) Growth of juvenile Norwegian spring--spawning herring in relation to latitudinal and interannual differences in temperature and fish density in their coastal and fjord nursery areas. ICES Journal of Marine Science, 64, 1161-11721970-2004 Norway Clupea harengus membrasHerring Juvenile

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Brunel T, Boucher J (2007) Long-term trends in fish recruitment in the north-east Atlantic related to climate change. Fishereis Oceanography, 16, 4, 336-349NE Atlantic Clupea harengus membrasHerring Adult/Larvae

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Fey DP (2006) The effevct of temperature and somatic growth on otolith growth: the discrepancy between two clupeoid  species from a similar environment. Journal of Fish Biology, 69, 794-806, doi:10.1111/j.1095-8649.2006.01151.xBaltic/ Vistula Lagoon Clupea harengus membrasHerring Larvae/Juvenile

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY Brunel T, Dickey-Collas M (2010) Effects of temperature and population density on  von Bertalanffy growth parameters in Atlantic herring: a macri-ecological analysis. Marine Ecology Progress Series, 405, 15-28North Atlantic Clupea harengus membrasHerring Adult

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Margonski P, hansson S, Tomczak MT, Grzebielec R (2010) Climate influence on Baltic cod, sprat and herring stock-recruitment relationships. Progress in Oceanography, 87, 277-288Baltic Clupea harengus membrasHerring Adults

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Casini M, Cardinale M, Hjelm J (2006) Inter-annual variaton in herring, Clupea harengus, and sprat, Sprattus sprattus, condition in the central Baltic Sea. Waht gives the tune? Oikos, 112, 638-650Baltic Clupea harengus membrasHerring Adults

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann h, Gröhsler t, Kornilovs G, Makarchouk A, Feldmann V, Temming A (2006) 317, 225-236October 2002Bornholm basin Clupea harengus Herring Adults 50.6 6.4 ≥7

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Rönkkönen S, Ojaveer E, Raid T, Viitasalo M (2004) Long-term changes in Baltic herring (Clupea harengus membras) growth in the Gulf of Finland. Can J. Fish Aquat. Sci., 61, 219-229.1950-1999 Gulf of Finland Clupea harengus Herring Adults 5.9-6.6 k=-4.19+7.5x k= growth rate, x = salinity, r2=0.77, raw data only in figure format, not extractable correlation coefficients among herring weight aat age, and sprat, cod abundance as well as temperature and salinity

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Neuenfeldt S, Beyer JE ( 2003) Oxygen and salinity characertistics of predator-prey distributional overlaps shown by predatory Baltic cod during spawning. Journal of Fish Biology, 62, 168-183July 1999 Bornholm Basin Clupea harengus Herring Adults 3.1 6.94 7.85 0.47 independent of temperature

SPRAT

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 1.055 0.133454 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 1.288 0.193013 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 1.306 0.331542 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 3.367 0.216319 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 1.826 0.847046 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 2.543 1.019182 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 2.74 0.734915 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 2.937 0.537407 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 2.973 0.585084 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 3.098 0.664979 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 3.385 0.6023 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 4.891 0.304221 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 5.016 0.593333 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 5.052 1.158354 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 5.787 1.158354 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 4.837 1.56049 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 5.267 1.987743 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 4.926 2.95944 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 5.392 4.162018 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 3.744 1.77358 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 3.188 3.221993 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 3.116 6.283958 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 4.711 3.876761 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 4.873 3.986844 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 4.12 1.191246 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 4.174 1.062899 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941973-1999 8spring/summer spawners)Baltic Sprattus sprattus Sprat Adult 4.353 0.962713 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x)), Temperatures (I) were measured during main
spawning times in the year of birth. The regression model for
Baltic Sea sprat recruitment is available from publication

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 9.712 9.097503 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 9.443 6.025497 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 8.87 2.323327 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 8.816 1.698932 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 8.816 1.353914 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 9.013 1.062899 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 9.353 1.048122 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 9.586 2.291027 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 9.999 2.1946 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 9.658 1.29693 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 9.622 0.778022 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 9.855 0.529935 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 9.049 0.115672 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 9.999 0.115672 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 10.572 0.299992 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 10.68 0.304221 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 10.966 0.472839 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 11.45 0.326606 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 10.285 0.713909 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 9.927 0.935195 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 10.142 0.949329 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 10.733 2.227768 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 10.447 1.652022 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 10.608 1.29693 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 10.895 1.062899 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 9.999 1.724608 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 10.052 1.453537 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY data extracted from: MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-794, original data source: Daskalov, G. (1999) Relating fish recruitment to stock and physical environment in the Black Sea using generalized additive models. Fisheries Research 41:1–23.1965.1992 (winter spawners)Black Sea Sprattus sprattus Sprat Adult 10.142 1.56049 number of 1-year olds, data standardised, in paper presented as log € transformed, this data here is back transformed using (e^(x))

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941974 Baltic Sprattus sprattus Sprat Adult 4.975 879.791 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941975 Baltic Sprattus sprattus Sprat Adult 5.32 702.116 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941976 Baltic Sprattus sprattus Sprat Adult 3.03 432.54 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941977 Baltic Sprattus sprattus Sprat Adult 3.321 695.989 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941978 Baltic Sprattus sprattus Sprat Adult 2.902 573.455 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941979 Baltic Sprattus sprattus Sprat Adult 1.212 346.766 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941980 Baltic Sprattus sprattus Sprat Adult 2.484 199.725 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941981 Baltic Sprattus sprattus Sprat Adult 3.339 150.711 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941982 Baltic Sprattus sprattus Sprat Adult 3.121 169.091 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941983 Baltic Sprattus sprattus Sprat Adult 4.102 187.471 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941984 Baltic Sprattus sprattus Sprat Adult 2.866 377.4 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941985 Baltic Sprattus sprattus Sprat Adult 1.248 450.92 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941986 Baltic Sprattus sprattus Sprat Adult 1.757 432.54 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941987 Baltic Sprattus sprattus Sprat Adult 1.012 346.766 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941988 Baltic Sprattus sprattus Sprat Adult 4.284 377.4 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941989 Baltic Sprattus sprattus Sprat Adult 4.993 389.653 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941990 Baltic Sprattus sprattus Sprat Adult 5.72 548.948 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941991 Baltic Sprattus sprattus Sprat Adult 3.684 769.51 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941992 Baltic Sprattus sprattus Sprat Adult 5.175 1026.832 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941993 Baltic Sprattus sprattus Sprat Adult 4.048 1308.662 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941994 Baltic Sprattus sprattus Sprat Adult 3.03 1333.169 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941995 Baltic Sprattus sprattus Sprat Adult 4.775 1271.901 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941996 Baltic Sprattus sprattus Sprat Adult 2.684 1590.491 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941997 Baltic Sprattus sprattus Sprat Adult 4.666 1694.645 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941998 Baltic Sprattus sprattus Sprat Adult 4.866 1204.507 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sandersfeldtina.sandersfeld@uni-hamburg.deY MacKenzie BR, Köster FW (2004) Fish Production and Clilmate: Sprat in the Baltic Sea. Ecology, 85, 3, 784-7941999 Baltic Sprattus sprattus Sprat Adult 4.902 1259.648 kg*10^6

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Günther CC, Herrmann JP, Temming A 8 2015) Laboratory calibration of optimal growth to deduce in situ feeding conditions of early juvenile sprat Sprattus sprattus from otoliths. Marine Ecology Progress Series, 525, 199-215July 2007 Kiel Fjord 54°27'N  10°11'E Sprattus sprattus Sprat Juvenile 16.00 sd= 25th-75th percetnile of data6.029 0.417 µm increment widthotolith

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Günther CC, Herrmann JP, Temming A 8 2015) Laboratory calibration of optimal growth to deduce in situ feeding conditions of early juvenile sprat Sprattus sprattus from otoliths. Marine Ecology Progress Series, 525, 199-215July 2007 Kiel Fjord 54°27'N  10°11'E Sprattus sprattus Sprat Juvenile 17.00 sd= 25th-75th percetnile of data6.243 0.577 µm increment widthotolith

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Günther CC, Herrmann JP, Temming A 8 2015) Laboratory calibration of optimal growth to deduce in situ feeding conditions of early juvenile sprat Sprattus sprattus from otoliths. Marine Ecology Progress Series, 525, 199-215July 2007 Kiel Fjord 54°27'N  10°11'E Sprattus sprattus Sprat Juvenile 18.00 sd= 25th-75th percetnile of data6.66 0.609 µm increment widthotolith

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Günther CC, Herrmann JP, Temming A 8 2015) Laboratory calibration of optimal growth to deduce in situ feeding conditions of early juvenile sprat Sprattus sprattus from otoliths. Marine Ecology Progress Series, 525, 199-215July 2007 Kiel Fjord 54°27'N  10°11'E Sprattus sprattus Sprat Juvenile 19.00 sd= 25th-75th percetnile of data6.938 0.844 µm increment widthotolith

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Günther CC, Herrmann JP, Temming A 8 2015) Laboratory calibration of optimal growth to deduce in situ feeding conditions of early juvenile sprat Sprattus sprattus from otoliths. Marine Ecology Progress Series, 525, 199-215July 2007 Kiel Fjord 54°27'N  10°11'E Sprattus sprattus Sprat Juvenile 20.00 sd= 25th-75th percetnile of data6.778 0.812 µm increment widthotolith

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Günther CC, Herrmann JP, Temming A 8 2015) Laboratory calibration of optimal growth to deduce in situ feeding conditions of early juvenile sprat Sprattus sprattus from otoliths. Marine Ecology Progress Series, 525, 199-215July 2007 Kiel Fjord 54°27'N  10°11'E Sprattus sprattus Sprat Juvenile 21.00 sd= 25th-75th percetnile of data6.575 0.887 µm increment widthotolith

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Günther CC, Herrmann JP, Temming A 8 2015) Laboratory calibration of optimal growth to deduce in situ feeding conditions of early juvenile sprat Sprattus sprattus from otoliths. Marine Ecology Progress Series, 525, 199-215July 2007 Kiel Fjord 54°27'N  10°11'E Sprattus sprattus Sprat Juvenile 22.00 sd= 25th-75th percetnile of data otolith

sd= 25th-75th percetnile of data5.698 0.759 µm increment widthotolith

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Günther CC, Herrmann JP, Temming A 8 2015) Laboratory calibration of optimal growth to deduce in situ feeding conditions of early juvenile sprat Sprattus sprattus from otoliths. Marine Ecology Progress Series, 525, 199-215July 2007 Kiel Fjord 54°27'N  10°11'E Sprattus sprattus Sprat Juvenile 16.00 sd= 25th-75th percetnile of data5.581 0.577 µm increment widthotolith

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Günther CC, Herrmann JP, Temming A 8 2015) Laboratory calibration of optimal growth to deduce in situ feeding conditions of early juvenile sprat Sprattus sprattus from otoliths. Marine Ecology Progress Series, 525, 199-215July 2007 Kiel Fjord 54°27'N  10°11'E Sprattus sprattus Sprat Juvenile 17.00 sd= 25th-75th percetnile of data5.901 0.727 µm increment widthotolith

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Günther CC, Herrmann JP, Temming A 8 2015) Laboratory calibration of optimal growth to deduce in situ feeding conditions of early juvenile sprat Sprattus sprattus from otoliths. Marine Ecology Progress Series, 525, 199-215July 2007 Kiel Fjord 54°27'N  10°11'E Sprattus sprattus Sprat Juvenile 18.00 sd= 25th-75th percetnile of data6.029 0.749 µm increment widthotolith

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Günther CC, Herrmann JP, Temming A 8 2015) Laboratory calibration of optimal growth to deduce in situ feeding conditions of early juvenile sprat Sprattus sprattus from otoliths. Marine Ecology Progress Series, 525, 199-215July 2007 Kiel Fjord 54°27'N  10°11'E Sprattus sprattus Sprat Juvenile 19.00

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Montero-Serra I, Edwards M, Genner MJ (2014) Warming shelf seas drive the subtropicalisation of European pelagic fish communities. Global Change Biology,doi: 10.1111/gcb.127471965-2012 European shelf seas Sprattus sprattus Sprat Adults

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Margonski P, hansson S, Tomczak MT, Grzebielec R (2010) Climate influence on Baltic cod, sprat and herring stock-recruitment relationships. Progress in Oceanography, 87, 277-288Baltic Sprattus sprattus Sprat Adults

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Hinrichsen H-H, Voss R, uwer B, Clemmensen C (2010) Variability of Baltic sprat (Sprattus sprattus L.9 otolith growth: a modeling approach combining satially and temporally resolved biotic and abiotic environmental key variables. Fisheries oceanography, 19, 6, 463-479Baltic Sprattus sprattus Sprat Adults

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Kaartvedt S, Rostadt A, Kelvjer TA (2009) Aprat Spratus sprattus can exploit low oxygen waters for overwintering. Marine ecology progress series, 390,  237-249, doi: 10.3354/meps08196Oslofjord Sprattus sprattus Sprat Adults 7-15 7

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Mackenzie BR, Horbowy, Köster FW (2008) Incorporating environmental variability in stock assessment: predicting recruitment, spawner biomass, and landings of sprat (Sprattus sprattus) in the Baltic Sea. Can . J. Fish. Aquat. Sci., 65, 1334-13411973-1999 Baltic Sprattus sprattus Sprat Adults

SE!

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142002 Baltic Sprattus sprattus Sprat Adults 13.1 0.491 0.165 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142002 Baltic Sprattus sprattus Sprat Adults 13.3 0.57 0.125 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142002 Baltic Sprattus sprattus Sprat Adults 14.1 0.635 0.061 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142002 Baltic Sprattus sprattus Sprat Adults 14.2 0.636 0.051 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142002 Baltic Sprattus sprattus Sprat Adults 14.4 0.56 0.071 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142002 Baltic Sprattus sprattus Sprat Adults 15.0 0.694 -0.053 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142002 Baltic Sprattus sprattus Sprat Adults 15.3 0.746 -0.046 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142002 Baltic Sprattus sprattus Sprat Adults 15.3 0.79 0.053 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142002 Baltic Sprattus sprattus Sprat Adults 16.5 0.773 0.057 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142002 Baltic Sprattus sprattus Sprat Adults 16.8 0.844 0.098 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142002 Baltic Sprattus sprattus Sprat Adults 18.6 0.84 0.134 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142002 Baltic Sprattus sprattus Sprat Adults 19.3 0.83 0.122 mm day-1 otoliths

SE!

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142003 Baltic Sprattus sprattus Sprat Adults 13.0 0.536 0.289 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142003 Baltic Sprattus sprattus Sprat Adults 13.6 0.519 0.087 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142003 Baltic Sprattus sprattus Sprat Adults 14.9 0.574 -0.149 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142003 Baltic Sprattus sprattus Sprat Adults 15.0 0.629 -0.118 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142003 Baltic Sprattus sprattus Sprat Adults 15.7 0.707 0.109 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142003 Baltic Sprattus sprattus Sprat Adults 16.7 0.822 0.062 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142003 Baltic Sprattus sprattus Sprat Adults 18.1 0.898 0.058 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142003 Baltic Sprattus sprattus Sprat Adults 19.8 0.952 0.064 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142003 Baltic Sprattus sprattus Sprat Adults 20.4 0.908 -0.166 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142003 Baltic Sprattus sprattus Sprat Adults 20.4 0.98 -0.099 mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Voss R, hinrichsen H-H, ohrholz V, Schmidt JO, Temming A (2008) Investigating the selective survival of summer-over spring-born sprat, Sprattus sprattus, in the Baltic Sea. Fisheries Research, 91, 1-142002/2003 Baltic Sprattus sprattus Sprat Adults 13-21 SGR=-1.69+0.23T-0.005T2mm day-1 otoliths

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Möllmann C, Müller-Karulis B, Kornilovs G, St John MA (2008) Effects of climate and overfishing on zooplankton dynamics and ecosystem structure: regime shifts, trophic cascades, and feedback loops in a simple ecosystem. ICES Journal of Marine Science, 65, 3, 302-310Baltic Sprattus sprattus Sprat Adults

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Hinrichsen H-H, Möllmann C, Köster FW, Malzahn AM, Temming A (2006) Recruitment  variability in Baltic sprat (Sprattus sprattus) is tightly coupled to temperature and transport patterns affecting the larval and early juvenile stages. Can. J. Fish.Aquat. Sci., 63, 2191-2201Baltic Sprattus sprattus Sprat Adults

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Casini M, Cardinale M, Hjelm J (2006) Inter-annual variaton in herring, Clupea harengus, and sprat, Sprattus sprattus, condition in the central Baltic Sea. Waht gives the tune? Oikos, 112, 638-650Baltic Sprattus sprattus Sprat Adults

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Hinrichsen H-H, voss R, Stepputtis, Grygiel W, Clausen L, Temming A (2006) Linking growth  to environmental histories in central Baltic young of the yeat srat, Sprattus sprattus: an approach based on otolith microstructure analysis and hydrodynamic modelling. Fisheries Oceanography, 15, 6, 465-476October 2002Baltic Sprattus sprattus Sprat Juvenile 1-30 days 13-17 SGR=0.074T-0.41 mm day-1 otoliths Data on Growth of age 25,60 and 90 fish available in paper

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann H, Hinrichsen H-H, voss R, Stepputtis, Grygiel W, Clausen L, Temming A (2006) Linking growth  to environmental histories in central Baltic young of the yeat srat, Sprattus sprattus: an approach based on otolith microstructure analysis and hydrodynamic modelling. Fisheries Oceanography, 15, 6, 465-476October 2002Baltic Sprattus sprattus Sprat Juvenile 1-70 days 13-17 SGR=0.044T+0.14 mm day-1 otoliths

Age at peak increament, peak increament width and age at secind infelction point relative to temperatuzre (SST) available

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann h, Gröhsler t, Kornilovs G, Makarchouk A, Feldmann V, Temming A (2006) 317, 225-236October 2002 Baltic Sprattus sprattus Sprat Larvae 30 days after first feeding 11-21 0.063 mm d-1 °C-1 otoliths

SE!

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baumann h, Gröhsler t, Kornilovs G, Makarchouk A, Feldmann V, Temming A (2006) 317, 225-236Bornholm Basin Sprattus sprattus Sprat Adults 16.9 2.4 ≥7

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Rönkkönen S, Ojaveer E, Raid T, Viitasalo M (2004) Long-term changes in Baltic herring (Clupea harengus membras) growth in the Gulf of Finland. Can J. Fish Aquat. Sci., 61, 219-229.1950-1999 Gulf of Finland Sprattus sprattus Sprat Adults correlation coefficients among herring weight aat age, and sprat abundance

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Neuenfeldt S, Beyer JE ( 2003) Oxygen and salinity characertistics of predator-prey distributional overlaps shown by predatory Baltic cod during spawning. Journal of Fish Biology, 62, 168-183July 1999 Bornholm Basin Sprattus sprattus Sprat Adults 2.51 8.22 6.86 0.7

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 6.689 12.531 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 6.77 12.752 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 7.378 11.648 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 8.717 12.487 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 8.92 12.884 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 9.028 9.174 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 9.582 9.528 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 9.528 10.411 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 9.38 12.31 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 10.096 11.339 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 11.016 10.72 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 8.447 11.294 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 8.785 11.339 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 8.474 12.619 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 8.568 12.796 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 10.015 10.058 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 10.137 12.796 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 10.745 10.544 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 10.921 12.973 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 10.989 12.443 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 10.921 12.178 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 11.002 11.913 temperature explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 6.38 11.25 Salinity explained 42% of variance in CF, b=10.1x10.^-3 ±1.6x10^-3, k=1.58±0.04, a=14

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 6.598 9.528 Salinity explained 42% of variance in CF, b=10.1x10.^-3 ±1.6x10^-3, k=1.58±0.04, a=14

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 6.653 9.13 Salinity explained 42% of variance in CF, b=10.1x10.^-3 ±1.6x10^-3, k=1.58±0.04, a=14

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 6.79 10.367 Salinity explained 42% of variance in CF, b=10.1x10.^-3 ±1.6x10^-3, k=1.58±0.04, a=14

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 6.767 11.559 Salinity explained 42% of variance in CF, b=10.1x10.^-3 ±1.6x10^-3, k=1.58±0.04, a=14

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 6.831 12.443 Salinity explained 42% of variance in CF, b=10.1x10.^-3 ±1.6x10^-3, k=1.58±0.04, a=14

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 6.876 12.222 Salinity explained 42% of variance in CF, b=10.1x10.^-3 ±1.6x10^-3, k=1.58±0.04, a=14

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 7.086 12.575 Salinity explained 42% of variance in CF, b=10.1x10.^-3 ±1.6x10^-3, k=1.58±0.04, a=14

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 7.099 12.884 Salinity explained 42% of variance in CF, b=10.1x10.^-3 ±1.6x10^-3, k=1.58±0.04, a=14

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 27 Sprattus sprattus Sprat Adults 7.199 12.531 Salinity explained 42% of variance in CF, b=10.1x10.^-3 ±1.6x10^-3, k=1.58±0.04, a=14

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 7.304 12.708 Salinity explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 7.409 9.969 Salinity explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 7.404 12.089 Salinity explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 7.609 11.339 Salinity explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 7.787 10.455 Salinity explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 7.851 12.354 Salinity explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 7.887 12.84 Salinity explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 7.91 12.575 Salinity explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cardinale M, Casini M, Arrhenius F (2002) The influence of  biotic and abiotic factors n the growth of spreat (Sprattus sprattus) in the Baltic Sea. Aquat. Living Resourc., 15, 273-281July 1999 Baltic ICES subdivision 25 Sprattus sprattus Sprat Adults 8.001 12.708 Salinity explained <25% of variance in CF

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Karasinova EM, Zezera AS (2000) On influence of long-term varaibility of temperature regime in the Gdansk Deep of the Baltic Sea on the Sprat reproduction and the offspring survival. ICES , SM 2000, L06July 1999 Gdansk Deep Sprattus sprattus Sprat Adults survival and temperature data, very unspecific

Temperature Marine Fisheries 3 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Stepputtis D (2006) Distribution patterns of Baltic sprat (Sprattus sprattus L.) - causes and consequences. Dissertation, University of KielMay 2002 Baltic 15°45’E 55°27’N to 55°42’N Sprattus sprattus Sprat Adults 1 ml/l 5 model data available regarding cumulative freq distribution (temp, sal, depth, o2)p. 

EEL model on survival and stage transition including temp

(Temperature) Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Boulenger C, Acou A, Gimenez O, Charrier F, Tremblay J, Feunteun E (2016) Factors determining survival of European eels in two unexploited sub-populations. Freshwater Biology, 61, 947-962, doi:10.1111/fwb.127591996-2012 France (Frémur /Oir river)2°060W/1°160W48°340N, 48°370N Anguilla anguilla Eel not specified

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Yokouchi K, Daverat F (2013) Modeling individual growth trajectories of the female European eel in realtion to temperature and habitat-use history in the Gironde River, France. Aquatic Biology, 19, 185-193 1993-2003 France (Gironde river)0° 45’ W 45° 10’ N Anguilla anguilla Eel Adults growth model using thermal proxies

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Deverat F, Beatulaton L, Poole R, Lambert P, Wickström H, Andersson J, Aprahamian M, Hizem B, Elie P, Yalcin-Özdilek S, Gumus A (2012) One century of eel growth: changes and implications. Ecology of freshwater fish, 21, 325-3361993-2003 Europe 10W–27E 36S–61N Anguilla anguilla Eel not specified growth model, best correltaion with annual average sum of temperature above 13°C

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Stein F, Doering-Arjes P, Flading E, Brämick U, Bendall B, Schröder B (2015) Downstream migration of the European eel (Anguilla anguilla) in the Elbe river,Germany: Movement patterns and the porential impact of environmental factors. River research and applications. DOI: 10.1002/rra.28812007-2011 Germany Anguilla anguilla Eel Adults monitoring migration

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Lefebvre F, Crivelli AJ (2012) Salnity effects on anguillicolosis in Atlantic eels: a natural tool for disease control. Marine ecology progress series, 471, 193-202, doi: 10.3354/meps10032Anguilla anguilla Eel Adults meta-analysis on anguillicolosis in Atlantic eel, overall sig. negative correlation, effect size r=-0.42, the higher the salnity, the lower the prevalecence

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Durif CM, Gjosaeter J, Vollestad LA ( 2011) Influence of oceanic factors on Anguilla anguilla (L.) over the twentieth century in  coastal habitats of the Skagerrak, southern Norway. Proceedings of the Royal Society B, 278, 464-473, doi:10.1098/rspb.2010.1547Denmark Anguilla anguilla Eel Adults time-series analysis 

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bevaqqqua D, Melia P, De Leo G, Gato M (2011) Intra-specific scaling of natural mortality in fish: the paradigmatic case of the European eel. Oecologia, 165, 333-339,DOI 10.1007/s00442-010-1727-91975-2003 Europe Anguilla anguilla Eel not specified female y=-14395x+50.8 high  stock density

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bevaqqqua D, Melia P, De Leo G, Gato M (2011) Intra-specific scaling of natural mortality in fish: the paradigmatic case of the European eel. Oecologia, 165, 333-339,DOI 10.1007/s00442-010-1727-91975-2003 Europe Anguilla anguilla Eel not specified female y=-14395x+50.4 intermediate stock denstiy

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bevaqqqua D, Melia P, De Leo G, Gato M (2011) Intra-specific scaling of natural mortality in fish: the paradigmatic case of the European eel. Oecologia, 165, 333-339,DOI 10.1007/s00442-010-1727-91975-2003 Europe Anguilla anguilla Eel not specified female y=-14395x+49.9 low stock density

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bevaqqqua D, Melia P, De Leo G, Gato M (2011) Intra-specific scaling of natural mortality in fish: the paradigmatic case of the European eel. Oecologia, 165, 333-339,DOI 10.1007/s00442-010-1727-91975-2003 Europe Anguilla anguilla Eel not specified male Y=-14176+49.7 high  stock density

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bevaqqqua D, Melia P, De Leo G, Gato M (2011) Intra-specific scaling of natural mortality in fish: the paradigmatic case of the European eel. Oecologia, 165, 333-339,DOI 10.1007/s00442-010-1727-91975-2003 Europe Anguilla anguilla Eel not specified male Y=-14176+49.3 intermediate stock denstiy

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bevaqqqua D, Melia P, De Leo G, Gato M (2011) Intra-specific scaling of natural mortality in fish: the paradigmatic case of the European eel. Oecologia, 165, 333-339,DOI 10.1007/s00442-010-1727-91975-2003 Europe Anguilla anguilla Eel not specified male Y=-14176+48.5 low stock density

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Acou a, Legault a, Laffaille P, Feunteun E (2009) Environmental determinism of year -to-year recruitment variability of European eel Anguilla anguilla in a small coastal catchment, the Frémur River, north-west France. Journal of Fish Biology, 74, 1985-2001,doi:10.1111/j.1095-8649.2009.02288.xFebruary - October 1997-2004France Anguilla anguilla Eel Larvae/ Juvenile highest catches in Fremur river at ≥ 12°C

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Lassale G, rochard E 82009) Impact of twenty-first century climate change on diadromous fish spread over Europe, North Africa and the Middle East. Global Change Biology, 15, 1072-1089, doi: 10.1111/j.1365-2486.2008.01794.xEurope, North Africa, Middle East Anguilla anguilla Eel not specified distribution model

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bonhommeau S, Chassot E, Rivot E (2008) Fluctuations in European eel (Anguilla anguilla) recruitment from enivironemntal changes in the Sagasso Sea. Fisheries Oceanography, 17, 1, 32-44Germany, Ems Anguilla anguilla Eel Larvae ( glass eel) -0.86 0.058

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bonhommeau S, Chassot E, Rivot E (2008) Fluctuations in European eel (Anguilla anguilla) recruitment from enivironemntal changes in the Sagasso Sea. Fisheries Oceanography, 17, 1, 32-44Netherlands, Den over Anguilla anguilla Eel Larvae ( glass eel) -0.9 0.016

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bonhommeau S, Chassot E, Rivot E (2008) Fluctuations in European eel (Anguilla anguilla) recruitment from enivironemntal changes in the Sagasso Sea. Fisheries Oceanography, 17, 1, 32-44Netherlands, Ijmuiden Anguilla anguilla Eel Larvae ( glass eel) -0.87 0.017

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bonhommeau S, Chassot E, Rivot E (2008) Fluctuations in European eel (Anguilla anguilla) recruitment from enivironemntal changes in the Sagasso Sea. Fisheries Oceanography, 17, 1, 32-44Belgium, Ijzer Anguilla anguilla Eel Larvae ( glass eel) -0.9 0.021

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bonhommeau S, Chassot E, Rivot E (2008) Fluctuations in European eel (Anguilla anguilla) recruitment from enivironemntal changes in the Sagasso Sea. Fisheries Oceanography, 17, 1, 32-44France, Loire Anguilla anguilla Eel Larvae ( glass eel) -0.89 0.042

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bonhommeau S, Chassot E, Rivot E (2008) Fluctuations in European eel (Anguilla anguilla) recruitment from enivironemntal changes in the Sagasso Sea. Fisheries Oceanography, 17, 1, 32-44France, Vilaine Anguilla anguilla Eel Larvae ( glass eel) -0.85 0.025

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bonhommeau S, Chassot E, Rivot E (2008) Fluctuations in European eel (Anguilla anguilla) recruitment from enivironemntal changes in the Sagasso Sea. Fisheries Oceanography, 17, 1, 32-44Spain, Nalon Anguilla anguilla Eel Larvae ( glass eel) -0.71 0.076

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domingos I, Costa JL, Costa MJ (2006) Factors determining length distribution and abundnac of the European eel, Anguilla anguilla, in the River Mondego (Portugal)Freshwater Biology. 51, 2265-2281, doi:10.1111/j.1365-2427.2006.01656.x
  2006 May 1988 to April 1989 /seasonally from June 1989 to March 1990Portugal, Modego River Anguilla anguilla Eel not specified modell abundance

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY White EMW, Knights BK (1997) Environmental factors affecting migration of the European eel in th River Severn and Avon, England. Journal of Fish Biology, 50, 1104-11161991-1993 England, Avon, Severn Anguilla anguilla Eel Juvenile/ Elver model temperature catch

Salinity Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Cairns DK, Secor DA, Morrison WE, Hallett JA (2009) Salinity-linked growth in anguillid eels and the paradox of temperate-zone catadromy. Journal of Fish Biology, 74, 2094-2114Europe/USA Anguilla anguilla Eel not specified growth rate comparison of fish from different habitats ( USA/Europe)

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Kangur K, Kangur A, Kangur P (1999) A comparative study on the feeding of eel, Anguilla anguilla (L.), bream (Abramis brama (L.) and ruffe,  Gymnocephalus cernus (L.) in Lake Vörtsjärv, Estonia. Hydrobiologica, 408/409, 65-721989-1998 Estonia, Vörstarv Lake Anguilla anguilla Eel Adult eelsto feeding at temperatures below 2°C  (no data, but note in abstract)

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Kangur K, Kangur A, Kangur P (1999) A comparative study on the feeding of eel, Anguilla anguilla (L.), bream (Abramis brama (L.) and ruffe,  Gymnocephalus cernus (L.) in Lake Vörtsjärv, Estonia. Hydrobiologica, 408/409, 65-721989-1998 Estonia, Vörstarv Lake Anguilla anguilla Eel Adult eelsto feeding at temperatures below 2°C  (no data, but note in abstract)

SALMON

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Thyholdt SB (2014) The importance of temperature in farmed salmon growth: Regional growth Fucntions for Norwegian farmed salmon. Aquaculture Economics & Management, 18, 189-204.2005-2001 Norway Salmo salar Salmon Juvenile - Adult growth models for different locations at Norwegian coast

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baum D, Laughton r, Armstrong JD, Metcalfe NB (2005) The effect of temperature on growth and dearly maturation in a wild population of Atlantic salmon parr. Journal of Fish Biology, 67, 1370-1380, doi:10.1111/j.1095-8649.2005.00832.xSeptember/October 1994,1996,1997, 2003UK, Fiddich river 3°07' W 57°26'0 N Salmo salar Salmon Parr 1+ year

immatur

e normal river -1.883 1.224 Body size is expressed as mean þ S.E. fork
length residuals from a multiple linear regression of parr LF against altitude and density for 10 other sites across the whole of the Spey River catchment. increased body size of 1+parr downstream of distilleries due to higher water temperatures

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baum D, Laughton r, Armstrong JD, Metcalfe NB (2005) The effect of temperature on growth and dearly maturation in a wild population of Atlantic salmon parr. Journal of Fish Biology, 67, 1370-1380, doi:10.1111/j.1095-8649.2005.00832.xSeptember/October 1994,1996,1997, 2003UK, Fiddich river 3°07' W 57°26'0 N Salmo salar Salmon Parr 1+ year mature normal river 9.717 4.081 Body size is expressed as mean þ S.E. fork
length residuals from a multiple linear regression of parr LF against altitude and density for 10 other sites across the whole of the Spey River catchment. increased body size of 1+parr downstream of distilleries due to higher water temperatures

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baum D, Laughton r, Armstrong JD, Metcalfe NB (2005) The effect of temperature on growth and dearly maturation in a wild population of Atlantic salmon parr. Journal of Fish Biology, 67, 1370-1380, doi:10.1111/j.1095-8649.2005.00832.xSeptember/October 1994,1996,1997, 2003UK, Fiddich river 3°07' W 57°26'0 N Salmo salar Salmon Parr 1+ year immature normal river downstream of distilleries +2.7±0.2°C 9.251 1.224 Body size is expressed as mean þ S.E. fork
length residuals from a multiple linear regression of parr LF against altitude and density for 10 other sites across the whole of the Spey River catchment. increased body size of 1+parr downstream of distilleries due to higher water temperatures

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Baum D, Laughton r, Armstrong JD, Metcalfe NB (2005) The effect of temperature on growth and dearly maturation in a wild population of Atlantic salmon parr. Journal of Fish Biology, 67, 1370-1380, doi:10.1111/j.1095-8649.2005.00832.xSeptember/October 1994,1996,1997, 2003UK, Fiddich river 3°07' W 57°26'0 N Salmo salar Salmon Parr 1+ year mature normal river downstream of distilleries +2.7±0.2°C 29.596 4.198 Body size is expressed as mean þ S.E. fork
length residuals from a multiple linear regression of parr LF against altitude and density for 10 other sites across the whole of the Spey River catchment. increased body size of 1+parr downstream of distilleries due to higher water temperatures

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Todalselva river8°450E 62°450N Salmo salar Salmon Parr -0.47 13.441 Night

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Todalselva river8°450E 62°450N Salmo salar Salmon Parr -0.47 8.305 Night

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Todalselva river8°450E 62°450N Salmo salar Salmon Parr 5.395 42.329 Night

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Todalselva river8°450E 62°450N Salmo salar Salmon Parr 6.329 32.7 Night

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Todalselva river8°450E 62°450N Salmo salar Salmon Parr 14.511 70.576 Night

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Todalselva river8°450E 62°450N Salmo salar Salmon Parr 16.154 50.033 Night

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Todalselva river8°450E 62°450N Salmo salar Salmon Parr -0.545 0.601 Day

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Todalselva river8°450E 62°450N Salmo salar Salmon Parr -0.246 -0.041 Day

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Todalselva river8°450E 62°450N Salmo salar Salmon Parr 4.611 49.391 Day

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Todalselva river8°450E 62°450N Salmo salar Salmon Parr 7.749 48.749 Day

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Todalselva river8°450E 62°450N Salmo salar Salmon Parr 14.66 48.749 Day

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Todalselva river8°450E 62°450N Salmo salar Salmon Parr 17.499 107.811 Day

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Vindola river 8°560E 63°000N Salmo salar Salmon Parr -0.341 20.974 Night

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Vindola river 8°560E 63°000N Salmo salar Salmon Parr 0.409 10.148 Night

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Vindola river 8°560E 63°000N Salmo salar Salmon Parr 5.548 58.545 Night

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Vindola river 8°560E 63°000N Salmo salar Salmon Parr 14.287 91.022 Night

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Vindola river 8°560E 63°000N Salmo salar Salmon Parr 15.525 68.097 Night

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Vindola river 8°560E 63°000N Salmo salar Salmon Parr -0.378 2.507 Day

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Vindola river 8°560E 63°000N Salmo salar Salmon Parr -0.078 -0.677 Day

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Vindola river 8°560E 63°000N Salmo salar Salmon Parr 5.51 11.422 Day

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Vindola river 8°560E 63°000N Salmo salar Salmon Parr 7.386 45.809 Day

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Vindola river 8°560E 63°000N Salmo salar Salmon Parr 14.475 79.559 Day

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Bremset G (2000) Seasonal and diel changes in behaviour, microhabitat use and preferences by young pool-dwelling Atlantic salmon, Salmo salar, and brown trout, Salmo trutta. Environmental Biology of Fishes, 59, 163-179August-November 1996Norway, Vindola river 8°560E 63°000N Salmo salar Salmon Parr 16.838 116.493 Day

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Kalio-Nyberg I, Jutila E, Saloniemi I, Jokikokko E (2004) Association between environmental factors, smolt size and the survival of wild and reared Atlantic salmon from the Simojoki River in the Baltic Sea. Journal of Fish Biology, 65, 122-134, doi:10.1111/j.1095-8649.2004.00435.x1986-1998 Gulf of Bothnia Salmo salar Salmon Smolt model on field data size & sruvival 

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Jutila E, Jokikokko E, Julkunen M (2005) The smolt run and postsmolt survival of Atlantic salmon, Salmo salar L.,  in relation to early summer water temperatures in the northern Baltic Sea. Ecology of freshwater fish, 14, 69-78spring 1972-2002Finnland, Simojoki river25°03'E 6°38'N Salmo salar Salmon Smolt 10-18 1-3 Smolt catch was monitored at several sites, taggingy=-41+9.9*x-0.45*x^2approximated 95% CL for parameters are -82 to
0.58, 1.47 to 18.3 and -0.86 to -0.05, respectively; F = 3.61,
approximated P ^= 0.051 and approximated R2 = 0.31

NON-EUROPEAN SALMON

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Dugdale SJ, Franssen J, Corey E, Bergeron NE, Lapointe M, Cunjak RA (2015) Main stem movement of Atlantic salmon parr in response to high river temperature. Ecology of Freshwater Fish, doi: 10.1111/eff.12224Summer 2010/2012Canada, Ouelle river Salmo salar Salmon Parr movemetn into thermal refuge above temp of 29±0.8°C , telemetry logger study 

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Minke-Martin V, Dempson JB, Sheehan TF, Power M (2015) Otolith-derived estimates of marine temperatures use by West Greenland Atlantic salmon (Salmo salar). ICES Journal of Marine Science, 72, 7, 2139-2148, doi:10.1093/icesjms/fsv0332009/2010 West Greenland (North American origin) Salmo salar Salmon not specified 3.9-9.7 °C (80% of individuals aoccupied this temp range), detrmined from otoliths

PIKEPERCH

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Heikinheimo O, Pekan-Heki Z, Raitanimiemi J (2014) Spawning stockrecruitment trelationship in pikeperch Sander lucioperca (L. ) in the Baltic Sea, with tmeperature as an envirnmental effect. Fisheries Research, 155, 1-9Baltic Sander lucioperca Pikeperch Adult free-living model with field data, temperature peaks conincide with strong year classes

median IQR

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Ginter K, Kangur A, Kangur P, Kangur K (2015) cosnequences of size-selective harvesting and changing climate on the pikeperch Sander lucioperca in two large shallow north temperate lakes. Fisheries Research, 165, 63-70June 1931-1940/1950-2012Estonia Sander lucioperca Pikeperch unspecified free-living 11.5-24.2 16.594 15.3-18.9 small cohort

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Ginter K, Kangur A, Kangur P, Kangur K (2015) cosnequences of size-selective harvesting and changing climate on the pikeperch Sander lucioperca in two large shallow north temperate lakes. Fisheries Research, 165, 63-70June 1931-1940/1950-2012Estonia Sander lucioperca Pikeperch unspecified free-living 12-5-23.2 18.209 15.8-20.1 large cohort

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Pekan-Hekim Z, Urho L, Auvinen H, Heikinheimo O, Lappalainen J, Raitaniemi J, Söderkultalahti P (2011) Climate warming and pikeperch year-class catches in the Baltic Sea. AMBIO, 40, 447-456Summer, 1980-2008Gulf of Finland Sander lucioperca Pikeperch unspecified free-living 16.6 cool summer (T<T25th percentile of temperature range) analysis of time series, catch effort vs. water temp, 1 0 log(year-class catch)= 0.18T-1.38

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Pekan-Hekim Z, Urho L, Auvinen H, Heikinheimo O, Lappalainen J, Raitaniemi J, Söderkultalahti P (2011) Climate warming and pikeperch year-class catches in the Baltic Sea. AMBIO, 40, 447-456Summer, 1980-2008Gulf of Finland Sander lucioperca Pikeperch unspecified free-living 18.4 very warm summer (T>T 75th percentile of temperature range) analysis of time series, catch effort vs. water temp, log(year-class catch) 0.18T-1.380.2 0.8 log(year-class catch)= 0.18T-1.38

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Pekan-Hekim Z, Urho L, Auvinen H, Heikinheimo O, Lappalainen J, Raitaniemi J, Söderkultalahti P (2011) Climate warming and pikeperch year-class catches in the Baltic Sea. AMBIO, 40, 447-456Summer, 1980-2008Archipelago Sea Sander lucioperca Pikeperch unspecified free-living 17.5 cool summer (T<T25th percentile of temperature range) analysis of time series, catch effort vs. water temp 1 0 log(year-class catch)= 0.37T-4.32

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Pekan-Hekim Z, Urho L, Auvinen H, Heikinheimo O, Lappalainen J, Raitaniemi J, Söderkultalahti P (2011) Climate warming and pikeperch year-class catches in the Baltic Sea. AMBIO, 40, 447-456Summer, 1980-2008Archipelago Sea Sander lucioperca Pikeperch unspecified free-living 19.3 very warm summer (T>T 75th percentile of temperature range) analysis of time series, catch effort vs. water temp 0 1 log(year-class catch)= 0.37T-4.32

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Lappalainen J, Milardi M, Nyberg K, Venäläinen A (2009) Effects of water temperature on year-class strength and growth patterns of pikeperch (Sander lucioperca (L.)) in the brackish Baltic Sea. Aquatic Ecology, 43, 181-191May-September 199-2005Baltic Sea Sander lucioperca Pikeperch unspecified model water temperature and year-class strength

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Buisson L, Blanc L, Grenouillet G (2008) Modelling stream fish species distribution in a river network: the relative effects of temperature versus physical factors. Ecology of Freshwater Fish, 17, 244-2571994-2005 France,rivers Sander lucioperca Pikeperch unspecified model on distribution reltive to environmental factors

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Gröger JP, Winkler H, Rountree RA (2007) Population dynamics of pikeperch (Sander lucioperca) and ist linkage to fishery driven and climatic influences in a southern Baltic lagoon of teh Darss-Zingst Bodden Chain. Fisheries Research, 84, 189-201ca. 1972-1997Baltic lagoon Sander lucioperca Pikeperch unspecified model

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Saulamo K, Lappalainen J (2007) Effects of abiotic factors on movements of pikeperch during pre-spawning and spawning season on a Baltic archipelago. Hydrobiologica, 579, 271-277April-June 2002Baltic Archipelago 18°E 60°N Sander lucioperca Pikeperch unspecified Analysis of CPUE data, moon phase, water level, temp

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Lappalainen J, Malinen T 82005) Temperature dependent growth and yield of pikeperch, Sander lucioperca, in Finnish lakes. Fisheries Management and Ecology, 12, 27-351984-1999 Finland Sander lucioperca Pikeperch unspecified growth models for 7 Finnish lakes

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Lozys L (2004) The growth of pikrperch (Sander lucioperca L.) and perch (Perca fluviatilis L.) under different water tempratures and salinity conditions in the Curonian Lagoon and Lithuanian coastal waters of the Baltic Sea.Hydrobiologica, 514, 105-113Septemebr, 1998-2000Baltic Sea Sander lucioperca Pikeperch unspecified growth differences between different regions with different environemtnal parameters

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-564Sweden, lakes Sander lucioperca Pikeperch unspecified spawning occurs between 10-14°C, according to sources cited in this paper ( some in swedish)

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 8.744 mean temp in September 85.744 catch 5 yrs later in the period 1970-1999

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 8.986 132.06

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 9.694 119.461

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 10.081 99.586

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 10.113 111.298

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 10.201 111.298

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 10.29 117.154

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 10.475 123.542

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 11.53 119.993

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 10.048 147.676

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 10.781 144.304

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 10.845 139.691

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 11.047 137.029

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 11.296 161.872

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 11.498 160.808

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 11.852 161.518

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 11.602 138.981

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 12.101 137.206

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 12.278 143.95

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 12.633 143.95

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 12.778 145.369

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 12.995 145.192

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 13.084 149.096

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 14.187 176.424

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Mälaren Sander lucioperca Pikeperch unspecified 12.947 190.088

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 8.36 mean temp in August 69.551 catch 5 yrs later in the period 1970-1999

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 8.605 52.507

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 9.313 78.847

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 9.674 110.61

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 9.732 146.634

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 10.44 239.986

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 10.396 153.606

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 9.689 69.938

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 9.804 64.903

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 9.913 59.867

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 10.071 71.1

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 10.62 82.333

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 10.895 109.448

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 11.104 171.037

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 11.133 65.29

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 11.213 79.622

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 11.444 28.879

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 11.675 70.713

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 11.877 110.61

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 12.534 153.606

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 13.798 167.551

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 12.585 102.863

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 12.267 78.847

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 12.39 66.452

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nyberg P, Bergstrand E, Degerman E, Enderlein O (2001) Recruitment of pelagic fish in an unstable climate: studies in Sweden's four largest lakes. AMBIO, 30, 8, 559-5641970-1999 Sweden, Lake Hjälmaren Sander lucioperca Pikeperch unspecified 12.671 52.507

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Kjellman J, Lappalainen J, Urho L (2001) Influence of temperature on size and abundnace dynamica of age-0 perch and pikeperch. Fishereis Research, 53, 47-561982-1993 Baltic, Gulf of Finland Sander lucioperca Pikeperch unspecified model of temperature effects on CPUE in didfferent areas in the Gulf of Finland

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Lappalainen J, Erm V, Kjellman J, Lehtonen H (2000) Size-dependent winter mortality of age-0 pileperch (Stizostedion lucioperca) in Pärnu Bay, the Baltic Sea. Can. J. Fish. Aquat. Sci., 57, 451-4581961-1994 Baltic, Gulf of Riga Sander lucioperca Pikeperch unspecified analysis of time series

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Mooji WM, vn Nes EH (1998) Statistical analysis of the somatic growth rate of 0+fish in relation to temprature undr natural conditions. Can. J. Fish. Aquat. Sci., 55, 451-4581976-1988 Netherlands, Lake Tjeukemeer Sander lucioperca Pikeperch unspecified analysis of time series

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Mooij  WM, Lammens EHRR (1994) Growth rate of 0+ fish in realtion to temperature, body size, and food in shallow eutrophic lake Tjeukemeer. Canadian Journal of Fisheries and Aquatic Sciences, 51516-526Sander lucioperca Pikeperch unspecified Growth model Lake Tjeukemeer

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Kangur K, Park Y-S, Kangur A, Kangur P, Lek S (2007) Patterning long-term changes of fish community in large shallow Lake Peipsi. Ecological Modelling, 203, 34-44, doi:10.1016/j.ecolmodel.2006.03.039Sander lucioperca Pikeperch unspecified Catch information

CYPRINIDS

GIBEL CARP Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Górski K, Se Leeuw JJ, Winter HV, Vekhov DA, Minin AE, Buijse AD, Nagelkerke LAJ (2011) Fish recruitment in a large, temperate floodplain: the importance of annual flooding, temperature and habitat complexity. Freshwater Biology, 56, 2210-2225, doi:10.1111/j.1365-2427.2011.02647.x2006-2008 Russia, Volga floodplain Carassius gibelio Gibel carp not specified high toleracne of hypoxic and high temperature conditions

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Ferincz A, Horváth Z, Stanszny A, Àcs A, Kováts N, Vad AF, Csaba J, Süto S, Paulovits G (2016) Desiccation frequently drives local invasions of non-native gibelcarp (Carassius gibelio) in the cathcment of a large, shallow lake (lake Balaton, Hungary). Fisheries Research, 173, 37-44Hungary, Lake Balaton Carassius gibelio Gibel carp not specified description of factors enahncing invasion

BREAM

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Ruiz-Navarro A, Gillingham PK, Britton JR (2016) Shifts in climate space of temperate cyprinid fishes due to climate change are coupled with altered body sizes and growth rates. Global Cahnge Biology, 22, 3221-3232, doi: 10.1111/gcb.13230UK, rivers Abramis brama Bream not specified data according to  BCC-CSM1-1 model, predicted growth coefficient and mean length at age also available 52.6 -1.185 2050 74 -9.91 6.4 250 102 -13.5 10 Expansion

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Ruiz-Navarro A, Gillingham PK, Britton JR (2016) Shifts in climate space of temperate cyprinid fishes due to climate change are coupled with altered body sizes and growth rates. Global Cahnge Biology, 22, 3221-3232, doi: 10.1111/gcb.13230UK, rivers Abramis brama Bream not specified data according to  BCC-CSM1-1 model, predicted growth coefficient and mean length at age also available 52.6 -1.185 2070 80 -12.13 7.5 270 112 -14.9 10.8 Expansion

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Ruiz-Navarro A, Gillingham PK, Britton JR (2016) Shifts in climate space of temperate cyprinid fishes due to climate change are coupled with altered body sizes and growth rates. Global Cahnge Biology, 22, 3221-3232, doi: 10.1111/gcb.13230UK, rivers Abramis brama Bream not specified data according to HadGEM2-AO modelPredicted growth coefficient and mean length at age also available 52.6 -1.185 2050 70 -8 11.1 250 93 -11.6 12.8 Expansion

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Ruiz-Navarro A, Gillingham PK, Britton JR (2016) Shifts in climate space of temperate cyprinid fishes due to climate change are coupled with altered body sizes and growth rates. Global Cahnge Biology, 22, 3221-3232, doi: 10.1111/gcb.13230UK, rivers Abramis brama Bream not specified data according to HadGEM2-AO modelPredicted growth coefficient and mean length at age also available 52.6 -1.185 2070 54 -5.4 9.9 270 117 -14.6 15.1 Expansion

se or sd, unclear se or sd, unclear se or sd, unclear

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723July 2009-June 2010Poland,  Oder river Abramis brama Bream Adults 42.58 0.58 1194.23 47.01 203 1.44 0.3 203 Majority of females spawned between April and June

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723July 2009-June 2010Poland, Dabie lake Abramis brama Bream Adults 36.84 0.88 721.89 59.38 132 warmer than Oder river 2.35 0.55 132 Spawning end of April/May to June

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723July 2009-June 2010Poland, warm Channel (receiving heated effluents from power plant)Abramis brama Bream Adults 33.58 0.84 512.32 48 44 warmest in comparison 1.18 0.57 44 no mature females

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723July Poland,  Oder river Abramis brama Bream Spawning Adults not impacted 0.563

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723August Poland,  Oder river Abramis brama Bream Spawning Adults not impacted 2.911

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723September Poland,  Oder river Abramis brama Bream Spawning Adults not impacted 4.309

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723Octover Poland,  Oder river Abramis brama Bream Spawning Adults not impacted 5.23

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723November Poland,  Oder river Abramis brama Bream Spawning Adults not impacted 5.766

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723Secember Poland,  Oder river Abramis brama Bream Spawning Adults not impacted 5.736

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723January Poland,  Oder river Abramis brama Bream Spawning Adults not impacted 6.628

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723February Poland,  Oder river Abramis brama Bream Spawning Adults not impacted 7.906

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723March Poland,  Oder river Abramis brama Bream Spawning Adults not impacted 8.025

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723April Poland,  Oder river Abramis brama Bream Spawning Adults not impacted 12.752

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723May Poland,  Oder river Abramis brama Bream Spawning Adults not impacted 2.882

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723June Poland,  Oder river Abramis brama Bream Spawning Adults 1.99

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723July Poland, Dabie lake Abramis brama Bream Spawning Adults affected by power plant effluents, warmer than Oder river 0.473

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723August Poland, Dabie lake Abramis brama Bream Spawning Adults affected by power plant effluents, warmer than Oder river 0.622

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723September Poland, Dabie lake Abramis brama Bream Spawning Adults affected by power plant effluents, warmer than Oder river 0.801

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723Octover Poland, Dabie lake Abramis brama Bream Spawning Adults affected by power plant effluents, warmer than Oder river 2.941

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723November Poland, Dabie lake Abramis brama Bream Spawning Adults affected by power plant effluents, warmer than Oder river 5.825

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723Secember Poland, Dabie lake Abramis brama Bream Spawning Adults affected by power plant effluents, warmer than Oder river 6.925

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723January Poland, Dabie lake Abramis brama Bream Spawning Adults affected by power plant effluents, warmer than Oder river 8.204

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723February Poland, Dabie lake Abramis brama Bream Spawning Adults affected by power plant effluents, warmer than Oder river 9.214

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723March Poland, Dabie lake Abramis brama Bream Spawning Adults affected by power plant effluents, warmer than Oder river 10.106

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723April Poland, Dabie lake Abramis brama Bream Spawning Adults affected by power plant effluents, warmer than Oder river 14.834

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723May Poland, Dabie lake Abramis brama Bream Spawning Adults affected by power plant effluents, warmer than Oder river 7.163

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Domagala J, Kirczuk L, Pileka-Rapacz MP (2015) Annaul development cycle of gonads of bream (Abramis brama L. 1758) females from the lower Oder  River sections influences differetnly by heated effluents from a power station. Journal of Applied Ichthyologie, 31, 41-48, doi: 10.1111/jai.12723June Poland, Dabie lake Abramis brama Bream Spawning Adults affected by power plant effluents, warmer than Oder river 2.852

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Gardner CJ, Deeming DC, Eady PE (2013) Seasonal movements with shifts in öateral and longitudinal habitat use by common bream, Abramis brama, in a heavily modified lowland river. Fisheries management and Ecology, 20, 315-325, doi: 10.1111/fme.120142006-2010 UK, Witham river Abramis brama Bream Adult bream use shallow habitat when temperatures increase in spring

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Specziar A, György AI, Eros T (2013) Within-lake distribution patterns of fish assemblages: the relative roles of spatial, temporal and random environmental factors in assessing fish assemblages using gillnets in a large and shallow temperate lake. Journal of Fish Biology, 82, 840-855, doi:10.1111/jfb.120292006-2010 Abramis brama Bream Adult redundancy analysis abundance data, environmental factors

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Buisson L, Blanc L, Grenouillet G (2008) Modelling stream fish species distribution in a river network: the relative effects of temperature versus physical factors. Ecology of Freshwater Fish, 17, 244-2571994-2005 France,rivers Abramis brama Bream unspecified model on distribution reltive to environmental factors

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Kangur K, Kangur A, Kangur P (1999) A comparative study on the feeding of eel, Anguilla anguilla (L.), bream (Abramis brama (L.) and ruffe,  Gymnocephalus cernus (L.) in Lake Vörtsjärv, Estonia. Hydrobiologica, 408/409, 65-721989-1998 Estonia, Vörstarv Lake Abramis brama Bream Adult Bream sto feeding at temperatures below 2°C  (no data, but note in abstract)

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Noges P, Järvet A (2005) Climate driven changes in the spawning of roach ( Rutilus rutilus (L.)) and bream (Abramis brama (L.)) in the Estonian part of the Narva River basin. Boreal Environmental Research, 10, 45-551951-1990 Estonia, Narva river Abramis brama Bream Adult  Increasing trend in water temperature;   Bream started to spawn 16-17 later than roach, but differences inspawning times decreased, non-significant earlier spawning date für bream with increasing temp

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Mooji WM, vn Nes EH (1998) Statistical analysis of the somatic growth rate of 0+fish in relation to temprature undr natural conditions. Can. J. Fish. Aquat. Sci., 55, 451-4581976-1988 Netherlands, Lake Tjeukemeer Abramis brama Bream unspecified analysis of time series

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Kangur K, Park Y-S, Kangur A, Kangur P, Lek S (2007) Patterning long-term changes of fish community in large shallow Lake Peipsi. Ecological Modelling, 203, 34-44, doi:10.1016/j.ecolmodel.2006.03.039Abramis brama Bream unspecified Catch information

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Mooij  WM, Lammens EHRR (1994) Growth rate of 0+ fish in realtion to temperature, body size, and food in shallow eutrophic lake Tjeukemeer. Canadian Journal of Fisheries and Aquatic Sciences, 51516-526Abramis brama Bream unspecified Growth model Lake Tjeukemeer

ROACH

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Ruiz-Navarro A, Gillingham PK, Britton JR (2016) Shifts in climate space of temperate cyprinid fishes due to climate change are coupled with altered body sizes and growth rates. Global Cahnge Biology, 22, 3221-3232, doi: 10.1111/gcb.13230UK, rivers Rutilus rutilus Roach not specified data according to  BCC-CSM1-1 model, predicted growth coefficient and mean length at age also available 52.777 -1.497 2050 75 -10.5 5.4 250 97 -13.2 8.6 Expansion

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Ruiz-Navarro A, Gillingham PK, Britton JR (2016) Shifts in climate space of temperate cyprinid fishes due to climate change are coupled with altered body sizes and growth rates. Global Cahnge Biology, 22, 3221-3232, doi: 10.1111/gcb.13230UK, rivers Rutilus rutilus Roach not specified data according to  BCC-CSM1-1 model, predicted growth coefficient and mean length at age also available 52.777 -1.497 2070 89 -12.4 6.1 270 101 -13.7 8.6 Expansion

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Ruiz-Navarro A, Gillingham PK, Britton JR (2016) Shifts in climate space of temperate cyprinid fishes due to climate change are coupled with altered body sizes and growth rates. Global Cahnge Biology, 22, 3221-3232, doi: 10.1111/gcb.13230UK, rivers Rutilus rutilus Roach not specified data according to HadGEM2-AO modelPredicted growth coefficient and mean length at age also available 52.777 -1.497 2050 84 -10.9 10.6 250 99 -12.9 11.8 Expansion

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Ruiz-Navarro A, Gillingham PK, Britton JR (2016) Shifts in climate space of temperate cyprinid fishes due to climate change are coupled with altered body sizes and growth rates. Global Cahnge Biology, 22, 3221-3232, doi: 10.1111/gcb.13230UK, rivers Rutilus rutilus Roach not specified data according to HadGEM2-AO modelPredicted growth coefficient and mean length at age also available 52.777 -1.497 2070 77 -10 9.9 270 121 -15.7 13.9 Expansion

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Geraudine P, Gerbron M, Hill E, Minier C (2010) Roach (Rutilus rutilus) reproductive cycle: a study of biochemical and histological parameters in a low contaminated site. Fish. Physiol. Biochme., 36, 767-777, DOI 10.1007/s10695-009-9351-5September 2005-July 2007France Rutilus rutilus Roach Spawning adult Stop of gametogenesis at temperatures below 6°C in the field

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Gillet C, Quétin P (2006) Effect of temperature changes on the reproductive cycle of roach in Lake Geneva from 1983 to 2001. Journal of Fish Biology, 69, 518-534, oi:10.1111/j.1095-8649.2006.01123.xOctober 1982-June 1989France Rutilus rutilus Roach Spawning adult Regression of the mean oocyte mass in female roach in relation to time expressed as the sum of degree-days from 1 October y = 0.0008x + 0.29, r = 0 96, P < 0 001

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Gillet C, Quétin P (2006) Effect of temperature changes on the reproductive cycle of roach in Lake Geneva from 1983 to 2001. Journal of Fish Biology, 69, 518-534, oi:10.1111/j.1095-8649.2006.01123.xOctober 1982-June 1989France Rutilus rutilus Roach Spawning adult Regression of the maximum gonado-somatic index recorded during the week that preceded the
onset of spawning (15 days before the onset of spawning in 1984) in relation to the sum of degreedays
from 1 October to the week that preceded the onset of spawning. , the best-fit least-squares
regression y = 0.0067x + 9.98, r = 0.79, P < 0.05

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Luksiene D, Sandström O, Lounasheimo L, Andersson J (2000) The effects o thermal effluent exposure on the gametogenesis of female fish. Journal of Fish Biology, 56, 37-501996 Sweden, Bothnian Sea Rutilus rutilus Roach Spawning adult Negative impact of thermal effluents on roach reproduction

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Krause J, Staks G, Mehner T (1998) Habitat choice in shoals of roach as a function of water temperature and feeding rate. Journal of Fish Biology, 53, 377-386Germany, Lake Müggelsee Rutilus rutilus Roach Juvenile

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Ginot V, Souchon Y, Roger P (1996) Impact of thermal loading induced by the Bugey nuclear power plant (upper Rhone river, France) on fish caatches and on population structure. Hydroecol. Appl., 8, 1-2, 1-331979-1994 France, Rhone river Rutilus rutilus Roach Juvenile 7-22

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Elliot JA, Henrys P, Tanguy M, Cooper J, Maberly SC (201%9 Predicting the habitat expansion of the invasive roach Rutilus rutilus (Atctinopterygii, Cyprinidaee) in Great Britain. Hydrobiologica, 751, 127-134, DOI 10.1007/s10750-015-2181-9UK Rutilus rutilus Roach not specified

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Beardsley H, Britton JR (2012) Recruitment success in a roach Rutilus rutilus population of a hydrologically stable chalk river: reltive influence of temeprature and flow. Ecology of Freshwater  Fish, 2, 168-1711983-2008 UK Rutilus rutilus Roach Spawning adult Recruitment related to number of degreedays above 12°C

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Lappalainen J, Tarkan AS (2007) Latitudinal gradients in onset date, onset temperature and duration of spawning of roach. Journal of Fish Biology, 70, 441-450, doi:10.1111/j.1095-8649.2007.01315.xRutilus rutilus Roach Spawning adult

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Nunn AD, Cowx IG, Frear PA, Harvey JP (2003) Is water temperature an adequate predictor of recruitment success in cyprinid fish populations in lowland rivers? Freshwater Biology, 48, 579-588Rutilus rutilus Roach Spawning adult Recruitment related to number of degreedays above 12°C

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Grenouillet G, Hugueny B, Carrel GA, Olivier JM, Pont D (2001) Large-scale synchrony and inter-annual variability in roach recruitment in the Rhone river: the relative role of climatic factors and density-dependent processes. Freshwater Biology, 46, 11-26Rutilus rutilus Roach Spawning adult

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Mann RHK (1997) Temporal and spatial variations in the growthof 0 group roach (rutilus rutilus) in the river Great Ouse, in relation to water temperatre and food availaility. Regulated Rivers: Research and Management, 13, 277-285Rutilus rutilus Roach Juvenile

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Luksiene D, Sandström O (1994) Reproductive disturbance in a roach Rutilus rutilus) population affected by cooling water discharge. Journal of Fish Biology, 45, 613-625Rutilus rutilus Roach Spawning adult

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Balkuviene G, Pernaraviciute B (1994) Growth rates of roach (Rutilus rutilus L.) in a cooling water reservoir under different thermal conditions. Int. Revue ges. Hydrobiol., 79, 139-142Rutilus rutilus Roach not specified Increased growth rates after power plant effluent release

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Broughton NM, Jones N (1978) Aninvestigation into the growth of 0-group roach (Rutilus rutilus L.) with special reference to temperature. Journal of Fish Bology, 12, 345-357Rutilus rutilus Roach Juvenile time series analysis

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Graham CT, Harrod C (2009) Immplications of climate change for the fishes of the British Isles. Jorunal of Fish Biology, 74, 1143-1205, doi:10.1111/j.1095-8649.2009.02180.xRutilus rutilus Roach not specified Review on CC effects with various foeld examples

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Tarkan AS, Vilizzi L (2015) Patterns, latitudinal clines and countergradient variation in the growth of roach Rutilus rutilus (Cyprinidae) in ist Eurasian area of distribution. Rev. Fish Biol. Fisheries, 25, 587-602Rutilus rutilus Roach not specified growth and disribution of European roach frm different regions

Temperature/O2 Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Noges P, Järvet A (2005) Climate driven changes in the spawning of roach ( Rutilus rutilus (L.)) and bream (Abramis brama (L.)) in the Estonian part of the Narva River basin. Boreal Environmental Research, 10, 45-551951-1990 Estonia, Narva river Rutilus rutilus Roach Adult Increasing trend in water temperature; Water temmperature at which roach start to spawn increased by 3-3.5°C within the period of 1951-1990;  Bream started to spawn 16-17 later than roach, but differences inspawning times decreased

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Mooji WM, vn Nes EH (1998) Statistical analysis of the somatic growth rate of 0+fish in relation to temprature undr natural conditions. Can. J. Fish. Aquat. Sci., 55, 451-4581976-1988 Netherlands, Lake Tjeukemeer Rutilus rutilus Roach unspecified analysis of time series

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Thiel R, Sepulveda A, kafemann R, Nellen w (1995) Environmental factors as forces structuring the fish community of the Elbe Estuary. Journal of fish Biology, 46, 47-69March 1989- December 1992Germany, Elbe river Rutilus rutilus Roach unspecified Regression between reltiave frequency of occurence (y) and salinity (x): y=8.768+(-2.972) ln(x)

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Mooij  WM, Lammens EHRR (1994) Growth rate of 0+ fish in realtion to temperature, body size, and food in shallow eutrophic lake Tjeukemeer. Canadian Journal of Fisheries and Aquatic Sciences, 51516-526Rutilus rutilus Roach unspecified Growth model Lake Tjeukemeer

Temperature Inland Fisheries 28 UHAM Tina Sander+H448:T448sfeldtina.sandersfeld@uni-hamburg.deY Kangur K, Park Y-S, Kangur A, Kangur P, Lek S (2007) Patterning long-term changes of fish community in large shallow Lake Peipsi. Ecological Modelling, 203, 34-44, doi:10.1016/j.ecolmodel.2006.03.039Rutilus rutilus Roach unspecified Catch information
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http://filme.disney.de/die-monster-uni

The monster tables….

Effects Stage
Number of 

studies

eggs 41
larvae 74

juvenile 65
adults 94
eggs 11

larvae 26
juvenile 5
adults 15
eggs 3

larvae 3
juvenile 0
adults 1
eggs 0

larvae 3
juvenile 2
adults 6
eggs 0

larvae 0
juvenile 0
adults 0
eggs 0

larvae 2
juvenile 3
adults 11
eggs 0

larvae 0
juvenile 0
adults 0
eggs 0

larvae 0
juvenile 0
adults 1

Temp. x Acid.

Temp. x Oxygen

Temp. x Acid.

Temp. x Oxygen x 

Salinity

Temperature

Salinity

Acidification

Oxygen

(Gap analysis… ~500 studies on species 
fish & shellfish in European waters)



CERES
Climate change and European Aquatic RESources

CERES
Climate change and European aquatic RESources

M
et

ab
o

lic
C

o
st

s
(m

g 
O

2
 g

-1
h

-1
)

Temperature (°C)
3 8 15 20 25

20 °C

Low Chl a

High Chl a

35-day Common garden experiment
(growth, feeding, metabolism)

Sh
e

ll 
G

ro
w

th
(m

m
 d

-1
)

Low food High food

Low Chl a

High Chl a

Mytilus edulis (NL, DK)
Mytilus galloprovincialis (PT)

Pauli

Task 1: Fill gaps (direct effects of CC)
(Pauline Kamermans – WMR)

Pauline Kamermans (WMR)
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Task 2: Indirect Effects (Jellyfish, disease, HABs)
(Tom Doyle - NUIG)

Aquaculture 

Losses (2004-14)

CERES Climate-ready business solutions…

Jellyfish outbreaks
Pathogens / illness
Harmful algal bloom

extracted cnidae for exposure Protection from bubble curten Damage from jellyfish stings

removing tentacles to extract venom
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Northern Ireland

Republic of
Ireland

Carlingford Lough 

WinShell

Task 3: Modeling biological impacts
(Joao Ferreira – LLE)
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Parameter Standard 
model

Scenario 1
+2oC

Scenario 2
-0.5 mg chl m-3

Scenario 3
+0.5 mg chl m-3

End-point biomass (g live weight) 16.0 16.2 11.5 23.7
End-point length (cm) 6.5 6.5 5.7 7.3
Clearance (m3) 31.5 31.3 25.8 41.6
Phytoplankton removal (mg chl m-3) 66.6 64.9 43.8 104.5
Detrital POM removal (g POM m-3) 105.3 104.7 88.0 136.0
Net nitrogen removal (g N) 1.5 1.5 1.2 1.8

Growth and environmental services such as water clearance appear to be more sensitive
to indirect effects of climate change, such as primary production shifts, than to direct
effects, such as water temperature changes.

Task 3: Modeling biological impacts
(Joao Ferreira – LLE)
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Engagement / Science & Policy (T5.4 / 6.3)

Economic Analyses (regional to national)

2 3
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Economic Analyses (regional to national)
(Tobias Lasner – TI)

Statistics available to determine
> important regions
> farm sizes and distribution

Total cattle / 100 ha AA

761,73

250,00

35,00

Focus groups of producers and advisors to
> define prevailing production systems
> collect data in a standardised way

According to farm size

Large sized farm

Basis: All farms in a region

%

Farm size

Moderate
sized farm

% of farms % of production

Expertise of researchers + advisors + farmers
> Production system knowledge
> Explore adjustments to changes in work
conditions (e.g. Climate Change)

Typical Farm 
Approach
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Engagement / Science & Policy (T5.4 / 6.3)

WP5 & 6: Engaging with industry & policy

4
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Carp Breaders
Słok k/Bełchatowa, Poland

Sea bass & bream farmers
Muğla Turkey

Regional Stakeholder Engagement – do what works!

Trout farmers
Hamburg, Germany

Online Questionnaire

mind-mapping

expert ranking of sensitivity Scenario glossy
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Thank you! – Get involved –!

www.ceresproject.eu

Coordinator
Prof. Myron A. Peck (myron.peck@uni-hamburg.de)

Project Manager
Anastasia Walter (anastasia.walter@uni-hamburg.de)

Communications
Dr. Janna Peters (janna.peters@uni-hamburg.de)

Engagement
Dr. Katrine Soma (katrine.soma@wur.nl)


