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Supporting information

Table S1. Description of the criteria used to assign each label

List of labels within categories assigned to all papers, with brief definition of labels. Papers were
assigned multiple labels within a category, as appropriate to papers covering multiple species,

life stages, etc.

Category/labels Description
Species
Oncorhynchus clarkii Cutthroat trout

Oncorhynchus gorbuscha
Oncorhynchus keta
Oncorhynchus kisutch
Oncorhynchus masou
Oncorhynchus mykiss
Oncorhynchus nerka
Oncorhynchus tshawytscha
Salmo salar

Salvelinus confluentus
Salvelinus fontinalis
Salvelinus malma

Salmo trutta

Other fish

Other species

General

Life Stage

Egg

Juvenile

Juvenile migration
Marine

Adult migration
Spawning
Population
Evolution
Freshwater habitat

General

Region

Africa

Alaska

Australia New Zealand
British Columbia
California

Asia other

East North America
Europe

Japan

Largescale

Pink salmon

Chum salmon

Coho salmon

Masu salmon

Rainbow trout/steelhead
Sockeye salmon
Chinook salmon
Atlantic salmon

Bull trout

Brook trout

Dolly Varden

Brown trout

Other fish species

Other non-fish species
Non-specific species deemed relevant

Egg incubation through emergence

Freshwater juvenile rearing

Juvenile migration to the ocean as smolt

Marine rearing, growth, and survival

Adult spawning migration, including pre-spawn holding

Spawning

Productivity, demographic trends, or population resiliency—any stage
Explicit use of evolutionary methods or perspective,

Freshwater habitat (may not be specific to a life stage)

Issues not specific to salmon or life stage, but determined to be relevant

Populations from Africa

Populations from Alaska

Populations from Australia and New Zealand

Populations from British Columbia, Canada

Populations from California, USA

Populations from countries in Asia other than Japan and
Russia

Populations from Canada and the U.S. east of the Rocky Mts
Populations from Europe

Populations from Japan

Encompassing three or more regions (e.g., ocean or large-scale
climate)



Table S1. Continued.

Category/labels

Description

Region (continued)
Mountain west

Northwest
Russia
South America

Sub-region
Alaska SE

Alaska S
Alaska W
California N
California S
California CV

BC non Fraser
Northwest Coastal
British Columbia Fraser

Northwest Columbia
Northwest Puget Sound

Study type

Field remote sensing
Lab experimental
Model

Projections ecosystem
Projections physical

Projections salmon
Review meta-analysis
Theory/opinion

Study duration
1

2-5

6-10

10+

NA

Populations from the Rocky Mountain or interior basins of
U.S./Canada

Populations from Northwest region of the U.S.
Populations from Russia

Populations from South America

Southeast Alaska from Yakutat to southern tip of Alaskan
panhandle

South Alaska draining into Gulf of Alaska from Aleutians to
Yakutat

Western and central Alaska draining into the Bering Sea or the
Arctic

Northern coastal California from San Francisco Bay to Oregon
border

Southern coastal California from Mexican border to San
Francisco Bay

Central Valley CA from San Joaquin and Sacramento Basins
to SF Bay

Areas of British of Columbia outside Fraser River watershed
Coastal Oregon and Washington State

Areas of British of Columbia, Canada within Fraser R
watershed

Columbia River watershed, U.S. Pacific Northwest

Puget Sound watershed, Washington State

Data collected in the field and/or by remote transmitted data
Lab experiments or field experimental designs

Model as focus (e.g., methods, life cycle models) or those
used to make future projections. Statistical models describing
relationships excluded

Climate change projections for ecosystems deemed relevant to
salmon but not specifically projecting salmon

Physical climate change projections deemed relevant to
salmon

Climate change projections for salmon populations

Reviews and meta-analyses

Theoretical and opinion

Study or time-series of 1 year or less

Study or time-series of 2-5 years

Study or time-series of 6-10 years

Study or time-series of over 10 years

No applicable study period or time-series (often theoretical)



Table S1. Continued.

Category/labels Description Process category
Driver
Environment
Acidity Ocean and freshwater acidification
Climate indices Large-scale climate indices (PDO, ENSO)
Contaminants Contaminants such as heavy metals and PCBs
Dissolved oxygen Dissolved oxygen concentrations, hypoxic waters
Environment Other environmental drivers (e.g., salinity, upwelling)
Flow Freshwater flow levels
Habitat Physical habitat characteristics

Temperature marine

Temperature freshwater

Density and available food

Discase
Ecosystem
Invasives
Predators
Prey

Genetics

Fisheries
Management
Restoration
Methods
Response

Growth

Immune

Maturation
Morphology
Performance
Physiology condition

Carryover

Life history
Mortality

Phenology
Population resilience
Productivity

Behavior
Habitat and distribution

Diet
Genetics_adaptation

Livelihood

Marine water temperatures
Freshwater water temperatures
Species interaction
Density, competition, and food availability
Impacts of disease
Relevant ecosystem interactions not focused on salmon
Invasive species competing or preying on salmon
Salmon predators
Salmon prey

Evolution
Genetically derived traits or genetic diversity
Management
Impacts from fisheries
Management levers (e.g., water, fisheries, hatchery)
Habitat restoration as a driver
Methodologies for science or management
Physiology
Salmon growth
Immune system responses
Sexual maturation
Physical morphology
Fish performance metrics (e.g., swim speed)
Internal physiological responses/fish condition metrics
Demography
Carryover impacts from one life stage to another
Life history changes, often demographic
Mortality rates
Timing of life history events (e.g., spawning, migration)
Resilience of entire populations
Population productivity
Dispersal

Changes in behavior
Distribution within available habitat

Species interaction
Diet composition as a response

Evolution
Change in genotype or adaptive response (phenotype)

Management
Human economic or subsistence




Table S2. The number of papers assigned to each label across all life stages and
within each life stage.

Counts of papers that received the labels listed in Table S1. "All life stages" column shows the number
and proportion of unique papers with the label in the corresponding row from all papers in the
evolutionary process (driver and response combined) database. Subsequent columns show the number of
papers from the "All life stages" column that were also assigned a life history or population label. Note
that a single paper could be assigned multiple labels if, for example, multiple regions or life stages were
explicitly addressed in that paper

All life stages

Juvenile Adult
Category/Label N (%) Egg Juvenile migration Marine migration Spawning Population
All
Evolution Process 199 0.11 20 48 8 18 32 21 31
Process driver
Environment 119 0.6 17 35 4 9 16 9 13
Spp. interactions 22 0.11 0 10 1 1 4 2 2
Management 35 0.18 0 8 2 3 9 5 11
Evolution 140 0.7 16 33 6 13 21 16 23
Process response
Demography 88 0.44 14 21 4 6 21 17 15
Physiology 77 039 13 32 3 8 8 9 4
Dispersal 25 0.13 0 2 1 5 2 1 7
Spp. interactions 0 0 0 0 0 0 0 0 0
Evolution 143 0.72 13 28 4 11 25 15 23
Driver
Freshwater temp 78 0.39 13 27 2 3 11 7 6
Flow 16 0.08 0 3 1 0 6 0 4
Dissolved oxygen 5 0.03 1 3 1 0 0 0 1
Contaminants 2 0.01 0 1 0 0 0 0 2
Marine temp 8 0.04 0 1 1 3 0 0 3
Acidity 3 0.01 0 0 0 3 0 0 0
Climate indices 1 0 0 0 0 0 1 1 0
Environment 8 0.04 1 0 1 1 0 0 2
Disease 9 0.04 0 5 0 0 3 0 0
Predators 2 0.01 0 0 0 0 1 0 0
Invasives 2 0.01 0 0 0 0 0 0 1
Prey 0 0 0 0 0 0 0 0 0
Density/food
constraint 6 0.03 0 5 1 0 0 2 1
Ecosystem 3 0.01 0 0 0 1 0 0 0
Management 27 0.14 0 7 2 1 6 4 9
Restoration 2 0.01 0 0 0 0 0 0 1
Fisheries 10 0.05 0 1 0 2 5 1 2
Genetics 140 0.7 16 33 6 13 21 16 23



Table S2. Continued.

All life stages

Juvenile Adult
Category/Label N (%) Egg Juvenile migration Marine  migration Spawning Population
Response
Phenology 36 0.18 5 11 4 3 17 7 2
Mortality 18 0.09 7 8 1 1 4 5 1
Life_history 22 0.11 2 4 1 2 1 2 4
Pop. resilience 19 0.1 1 2 0 1 1 2 9
Productivity 6 0.03 0 0 0 1 1 1 3
Carryover 5 0.03 5 2 0 0 0 3 0
Performance 22 0.11 3 9 0 1 2 1 0
Physiol/Condition 37 0.19 9 17 2 1 5 2 0
Morphology 10 0.05 3 1 0 0 1 3 1
Immune 5 0.03 1 3 0 0 1 0 0
Growth 21 0.11 6 10 1 5 1 2 2
Maturation 14 0.07 0 4 0 4 2 3 4
Behaviour 3 0.01 0 0 0 0 1 0 0
Habitat/Distribution 22 0.11 0 2 1 5 1 1 7
Diet 0 0 0 0 0 0 0 0 0
Genetics/ Adaptation 143 0.72 13 28 4 11 25 15 23
Species
O_tshawytscha 37 0.19 4 12 2 2 9 10 1
O_mykiss 45 0.23 3 10 1 2 2 1 6
O_nerka 14 0.07 3 3 1 1 7 1 0
O_kisutch 12 0.06 3 1 0 0 0 4 1
O_keta 7 0.04 0 0 1 1 1 1 2
O_gorbuscha 8 0.04 1 1 1 1 4 2 0
O_clarkii 7 0.04 0 1 0 0 0 0 2
O_masou 4 0.02 1 3 0 0 0 1 0
S_salar 30 0.15 1 6 1 4 5 1 10
S_trutta 9 0.04 1 4 1 0 1 0 3
S_fontinalis 4 0.02 1 2 0 0 0 0 1
S_confluentus 2 0.01 0 0 0 0 0 0 1
S_malma 0 0 0 0 0 0 0 0 0
Salmonids gen. 5 0.03 0 0 0 0 0 0 0
Other fish 13 0.06 2 2 0 2 1 1 4
Other spp 7 0.04 0 4 0 3 0 0 0
General 20 0.1 0 2 1 3 3 1 3



Table S2. Continued

All
Juvenile Adult
Category/Label N (%) Egg Juvenile migration Marine migration Spawning Population
_Region
Northwest 483 0.26 18 155 55 133 75 48 39
Europe 299 0.16 22 130 40 76 27 15 40
California 237 0.13 11 98 36 65 25 13 18
British_Columbia 205 0.11 14 51 21 70 57 15 14
East No_ America 179 0.10 15 70 13 46 24 13 14
Alaska 149 0.08 6 28 6 61 27 18 16
Largescale 118 0.06 0 6 1 93 2 1 12
Mountain_west 53 0.03 4 25 0 0 4 1 8
Japan 34 0.02 2 10 4 17 4 1 1
Asia_other 22 0.01 2 9 4 3 2 1 2
Australia NZealand 21 0.01 | 6 1 12 2 2 0
Russia 15 0.01 0 0 0 10 1 0 3
South_America 10 0.01 2 2 0 2 0 1 0
Antarctica 2 <0.01 0 0 0 2 0 0 0
Africa 1 <0.01 0 0 0 0 0 0 0
Sub-region
Columbia 26 0.13 1 3 1 2 5 3 1
Fraser 11 0.06 5 5 0 0 3 1 0
Northwest Coastal 3 0.01 0 0 0 0 1 0 0
N California 7 0.04 0 1 0 0 1 1 2
Central California 10 0.05 0 4 0 0 2 3 1
BC not Fraser 11 0.06 4 5 1 0 0 4 0
Puget Sound 8 0.04 0 2 0 0 1 3 3
W Alaska 10 0.05 1 0 1 2 5 0 1
S Alaska 9 0.04 1 2 1 2 4 1 1
S California 2 0.01 0 0 0 0 0 0 0
SE Alaska 7 0.04 1 1 1 1 4 1 0
Study duration
Lab/Experimental 68 0.34 16 27 3 3 8 8 1
Field/RemoteSensing 100 0.5 5 18 4 10 18 12 23
Review/MetaAnalysis 23 0.12 0 2 1 6 3 0 3
Theoretical/Opinion 12 0.06 0 1 1 0 3 1 2
Model 9 0.04 0 2 0 1 2 1 5
Projections: salmon 5 0.03 0 1 0 0 2 1 2
Duration
1 year 96 0.48 15 28 3 7 22 14 10
2-5 years 39 0.2 3 13 4 5 2 3 8
6-10 years 6 0.03 0 1 0 0 2 1 1
over 10 years 30 0.15 2 5 1 5 11 7 7



Table S3. Complete list of literature quantified by category.

Index

Citation
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Abadia-Cardoso, A., D. E. Pearse, S. Jacobson, J. Marshall, D. Dalrymple, F. Kawasaki, G. Ruiz-Campos,
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Genetics 17:675-689.

Abadia-Cardoso, A., R. Hernandez-Guzman, A. Varela-Romero, J. C. Garza, and F. J. Garcia-De Leon.
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