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What is migration?

Move between well-defined habitats
Return journey
Temporally predictable

cf dispersal — no return



Why migration?

“nothing in biology makes sense except
in the light of evolution”

Theodosius Dobzhansky, 1973



Why migration?

Decision to migrate is made by individuals
Migration is a strategy to increase fitness

Fitness benefits from migration minus costs
of migration must exceed fitness of residents

Natural selection =2 evolution of migration



Types of migration

Defined by function

Spawning migration — different habitats
optimal for growth vs reproduction




Types of migration

Defined by function

Refuge migration — move to avoid predation




Types of migration

Defined by function

Environmental migration — move to avoid e.g.
low oxygen or other harsh conditions




Types of migration

Defined by function

Feeding migration — move to follow food when
predictable in time and space
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A Migration
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Types of migration

Defined by habitat

Diadromy — freshwater and marine habitats
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Types of migration

Defined by habitat
Diadromy — freshwater and marine habitats

Catadromy — from marine to freshwater



Catadromy




Types of migration

Defined by habitat
Diadromy — freshwater and marine habitats
Catadromy — from marine to freshwater

Anadromy — from freshwater to marine



Anadromy
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Anadromy

Tibblin et al 2015, American Naturalist; Larsson et al 2015, Ambio



Anadromy

Tibblin et al 2015, American Naturalist; Larsson et al 2015, Ambio



Types of migration

Defined by habitat

Potamodromy — between freshwater habitats



Potamodromy

Watershed




Potamodromy
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Types of migration

Defined by habitat

Oceanodromy — between marine habitats



Oceanodromy
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Oceanodromy
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Types of migration

Defined by temporal scale

Seasonal migration




Types of migration

Defined by temporal scale

Diel migration



Diel horizontal migration

Distance from shore (m)
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Types of migration

Defined by variation within populations

Differential migration Partial migration

Individuals differ in Not all individuals in a
migratory behaviour population migrate









Why migration?

“nothing in biology makes sense except
in the light of evolution”

Theodosius Dobzhansky, 1973



, s Refuge migration
~ Feeding migration
Potamodromy

~ Seasonal migration
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The method

Wamaghm

Sormets
o
L Harraeas



Prediction Observed

2004/5

N

250

o0

1%

h (number upstream)

is

v

100 =

pre

(8}
—
<

-

Mi eratin

Month Month

OPEN 8 ACCESS Freely available online - I'[ osone

Seasonal Migration Determined by a Trade-Off between
Predator Avoidance and Growth

Christer Brénmark'*, Christian Skov?, Jakob Brodersen’, P. Anders Nilsson’, Lars-Anders Hansson'

1 Department of Ecology, Limnology, Lund University, Lund, Sweden, 2 Danish Institute for Fisheries Research, Silkeborg, Denmark



C———

12-Jun-04

23-Apr-04

0 =
. 3
<Q
\\\\\\\\\\\\\ p -
O 5
— =
<
o]0 S
0
m 4
== Q
_ C
] a
. 7
(q0) ¥
-
0
S S
®© )
(© : |3
hb =
(al G 23T g 2
amdr 1
(e} S O To)
€ = a Ql
_ | “ |
i I
(4p)
Q
3]
[ T T T T T T O_
L0 o L0 o Te} o
[ap] (a0} Al Al ~— — 10 Onnw

(%) swueabipy

Date



Partial migration

— Roach
---- White bream

Migrants (%)
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Inter- and size-specific patterns of fish seasonal
migration between a shallow lake and its streams

Skov C, Brodersen J, Nilsson PA, Hmsson L-A, Brimmark C. Infer md | G Skev'”, L. Brodersen’,
sirc-apocific panems of Eab seascasd migeation betwees & slallow ke end | PA Missen', L-A. Mamssen',
25 weram C. Brilsmark’

Evclogy of Freshwater Fish. 2008: 17; 605415, © 2008 Tae Authurs Veswveert of Fyng Lsveomgy
Journal compilation © 2008 Blackwell Munksgasrd Ml {imd Sants YT Al ooy



Condition-dependent?

Migrant? Resident?




Condition-dependent?




Condition-dependent?

Food added to half of the
enclosures for 3 weeks




Fish in stream (%)

Condition-dependent!
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Perceived risk of predation?




Perceived risk of predation?




Perceived risk of predation!
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Escaping peril: perceived predation risk
affects migratory propensity
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Animal personality?

Shy-Bold continuum




Animal personality?

23.1mmlong0.6 g

Time to leave
refuge in a novel
environment




Animal personality!
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Return migration timing
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Consequences of fish migration



Consequences of fish migration

Lake Krankesjon (3km?) roach
25-80% migrating = 7.5-24 tonnes migrating




Why migration?

“nothing in biology makes sense except
in the light of evolution”

Theodosius Dobzhansky, 1973

Migrants escape predation, survive better,
and likely have higher fitness



The good circle

Many predatory fishes
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Consequences of fish migration
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Food availability
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SHALLOW LAKES

Regime shifts in shallow lakes: the importance of seasonal
fish migration




Migratory Animals Couple Biodiversity
and Ecosystem Functioning
Worldwide

Cite this article as S. Bauer, B. ]. Hoye, Science 344, 1242552 (2014). DOI: 10.1126/science.1242552

TRANSPORT EFFECTS

Nutnents energy, & toxicants Propagules Parasites & pathogens

TROPHIC EFFECTS

Herbivores Predators




Oceanodromy
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Oceanodromy
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Ecology and Evolution

Marine ecosystem connectivity mediated by migrant-
resident interactions and the concomitant cross-system flux
of lipids

Mikael van Deursu,r Anders Persson’, Martin Lindegren?, Charlotte Jacobsen®, Stefan Neuenfeldt?,
Christian Jergensen® & P. Anders Nilsson'*




Semelparity x diadromy = energy and nutrient transport
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Holtgrieve et al. Ecology 2011



Migratory characteristics are adaptations!

“nothing in biology makes sense except
in the light of evolution”

Theodosius Dobzhansky, 1973

“understanding adaptation is pivotal for
successful conservation”

Anders Nilsson, 2016
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