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Adaptations for Avian Migration



Category Exaptation Adaptation in migrants

Flight muscle 
composition

3 major fibers in flight muscles. Higher proportion of flight muscle with oxidative 
glycolytic fibers (FOG).

Flight Wing morphology. Often, long-distance migrants  have highly convex, 
pointed wings..

Energy storage Residents mainly store energy as 
triacylgycerol (TAG).

Location of energy deposits according to what is 
more aereodynamic; proportion of energy storage 
as TAG vs. protein in function of in-flight water 
needs

Homing Residents also capable of homing to 
a point of origin.

Genetically based selection may shape the 
structure of migration routes (e.g., spring vs. fall).

Orientation Residents use many of same 
sensory clues

Likely, sensory-cue use has evolved over time 
particularly in response to environmental cues 
(e.g., local weather)

Timing of life 
events 
(endogenous)

e.g., Molt: Residents generally have 
a single protracted molt each year.

Often 2 or more molts per year.

Plumage 
coloration

Residents often less diff. males vs. 
females.

More diff. male vs. female particularly in some 
groups (e.g., Parulidae).

Sex roles Most residents monogamous and 
pair for large portion of year.

Defense of breeding territory largely by males. 
Often arrive earlier/leave later than female- often 
do not migrate in partial migrants.

Age roles Resident young often remain with 
adults longer and often assist in 
raising other broods.

Young migrants generally reach independence < 4 
wks. after leaving the nest.



Fat Storage & Migration

Body mass changes, reflecting 
pre-migratory fuel deposition in male 
White-crowned Sparrows in CA in autumn. 
Max. rate about 4 gr./day.

Principal fat storage locations in 
White-crowned Sparrow



Wing-shape and migratory birds



General Nature and Origins of the Birds 
of California

• Not a unique assemblage peculiar to this particular political unit.

• A pulsating river of birdlife that comprises the birds of the Americas 
and other birds around the world.

• For convenience are grouped as:
– Residents (about 135): Birds that mainly do not enter/leave the 

state and/or move very far.
– Regular Migrants (about 250): “Regular” seasonal visitors to the 

state.
– Vagrants (over 250 and counting): Birds whose breeding ranges 

and migratory routes “normally” distribute them elsewhere in 
North America or the world.



Migratory Bird Navigation

• Research shows birds use a 
bicoordinate system in which 
they may sense at least 2 global 
coordinates:

• Migratory Birds Use:
• Landmarks 
• Celestial clues
• Geomagnetism
• Other clues (e.g. ultrasound, 

smell)
•  Some aspects of migration are 

learned (e.g. stars) others innate 
(e.g. compass)



Indigo Bunting Fledglings Learn The Night Sky



White-crowned Sparrow Homing Abilities 



Migratory Clues:
Geomagnetism 

& the Sun



Weather & Migration



Spring Migration & Weather

•• Weather is just one more factor 
influencing migratory movement.

•• In temperate regions in the 
Northern Hemisphere peak northern 
migration tends to occur with warm, 
southerly tailwinds

•• Migration may increase as a "high" 
moves away to the east or a low 
approaches from the west, or both.

•• Movement also occurs near the 
center of the the "high".

•• Birds seldom take off to migrate in 
strong opposing winds, dense cloud,  
mist and rain.



Vagrancy in Birds
• Vagrancy occurs almost exclusively in birds that are migratory or tend to 

wander in search of food or/and more favorable conditions.
• For the following reasons:

1. Drift: When birds migrating in adverse weather conditions (i.e. rain, 
headwinds) drift downwind to save energy in hopes of finding suitable 
habitat. 

2. Misorientation: Birds traveling in the “wrong” direction or/and right 
direction for the “wrong” amount of time. 

3. Overshooting: Birds overshooting their “stopping” area traveling too 
fast for the right amount of time or too long at the right speed.

4. Dispersal: Regular or intermitent dispersal movements often due to 
food, habitat or/and temperature changes. 

5. Association: Usually, birds with a strong group instinct travel with the 
the wrong species (usually closely related).

6. Disorientation: Birds that are truly and temporarily disoriented due to 
poor weather conditions or other causes

7. False Vagrancy: Birds that may be visiting an area regularly, but their 
presence is recorded with only a few sightings.



California Vagrants

• Most of California’s vagrants (over 42%) 
originate from areas in North America which 
have and “eastern” bias. 

• Mirror-image misorientation may account for 
the appearance of several eastern birds.

• American wood-warblers are the largest group 
represented in California (Over 43 species 
recorded in most years- most during the Fall)

• The majority of the records are for juveniles.



Palm Warbler
Marin County, California



Palm Warbler Distribution



Palm Warbler Migration



Black-throated Blue Warbler
(Marin County, California)



Northern Parula
(Mitchell Canyon. May 6, 2012)

 



Northern Parula

 



ENSO and East Asian Migrants

Falcated Duck, Colusa, CA



Vagrant Traps
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