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Mule Deer

Odocaieus hawu o
labitat: Temperate fovest, devert
Nigration type: Ahitudinal

Aigration bength: J&- 500 miles
Veight 54-130 pount

SOUTH

\AMERICA

e
Mule Deer North America

PHOTO BY JOE RIIS

Habitat: Woodland, gravlnd
Migration type: Altnudinal
Migation length: 0 3575 mikes
Waight: 2377 possds

AFRICA

Biue Wildebeoest
Cunnoch e te ) Tawmn
Mabitat: Savarea, graoaland
Migration type: Semomal
Migaation length: 801,000 miles
Weight: 260- 5% gounds

“
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Mabitat: Tundia taige
Migration type: Latitudinal
Migration length: 251,000 miles
Weight: 174400 pounth

Saiga Antelope )\
Sargs Btunce

Habitat: Stepps, gramlngd

Migration type | antudisg

Migration hesgth: 1251500 meles

Weight: 35— 8 pounds

!

Blue Wildebeest southern Africa

PHOTO BY TOM MORRISON




Wyoming migrations are 1,000s of years old




Archaeological Kill Site: Evidence of Spring Migration
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Trappers Point Site
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How do animals migrate?

1. Track resource
waves

2. Use memory m:)o
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The importance of
intermediate growth stage

high fiber

low fiber




Green vegetation

The importance of
intermediate growth stage
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Wyoming range mule deer
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Green wave surfing in mule deer

Date deer
occupied location
160 200
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Date of peak forage quality



Selecting patches at peak forage quality

Forage quality
curve



All big game surf the green wave

Moose Blghorn Sheep
Mule Deer

Bison
Bighorn Sheep ] | Mule Deer
Moose
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How do animals migrate?

1. Track resource
waves

2. Use memory m:)o




Memory capabilities in
ammals are extraordmary

atsuzawa 2001, Current Biolo



Memory capabilities in
animals are extraordinary




Memory capabilities in
animals are extraordinary




Good forage, and
I’'ve been here before

Forage quality
curve
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Memory underlies migratory behavior

Avoid €@® Select

Elevation

Slope

Landscape Aspect
% tree cover;

Dist to roads

Terrain position index
Plant biomass -

Peak forage quality 1

Memory Dist to prev route]
Direction to prev range

Tracking

!'TT!E;IE!

-2'.5 -20 -15 -i.O -(3.5 OjO O'.5
Strength of influence

*Memory influences deer migration by
5 to 28 times more than other variables



How does migration develop?

Alerstam et al. 2003




Translocations allow for an experiment
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Translocated animals don’t migrate
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Knowledge of the environment

1.0

0.5]

0.0

Translocated
Populations

Historical
Populations



Established sheep had 2x more
knowledge than translocated sheep

1.0

[] Translocated

0.5/ B Historical

P<0.0001
0.0

Knowledge of the environment

Translocated Historical
Populations Populations



Knowledge develops over generations
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Knowledge of the environment

(Jesmer et al. 2018 Science)



Learning to migrate takes generations
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How do animals migrate?

1. Track resource
waves

2. Use memory m:)o







Green wave surfing in mule deer
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Bison surf the green wave ...
... sometimes
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Bison fall behind the green wave
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What is the diet of bison?
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Bison maintain high quality diet even
after peak green-up
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Are bison creating grazing lawns?
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grazing exclosures
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Bison consume 50% of available

biomass in high use areas
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Grazing increases
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Green vegetation

Do grazing lawns effect

the green wave?
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Green vegetation

Bison influence plant phenology
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Take-home messages

* Big game migrate by tracking resource waves
and remembering past experience

e - e -
— i e W N g W s

s

~+ Knowledge of how to migrate is socially
transmitted and takes generations to learn
= * Bison migrating in large groups can alter the
. green wave to create their own grazing lawns
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