- T he ]mPortance of Urxderstanding
Fopulation Connectivitg Throughout
The Annual Cycle




Conmectivity

Examines relationships among
locations of individuals:

»Qver a pre-determined spatial
and temporal scale

»Regardless of their migratory
status




Whg Stucjy Connectivity 7

3enefits to research are enormous.
Scientists can make better
3ssessments of:

»Population structure

»Mating systems

» Estimates of survivorship

»Migration pathways

» Habitat needs

»Assess the relative significance

of threats




Whg Stucjg Connectivity 7

Benefits to conservation are enormous.
Scientists can make better assessments of:
» Habitat needs
»Locations of threatened pops
»How to build stable metapopulations




ssues of Connectivitg: Dcpends on Scale

Among Pops,
Among Seasons Species, Subsp

Within Season
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Monitoring Bircj Movements
n Multiplc Temporal and Spatial Scale:
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Molecular | Elemental
Analyses
15N 87Sr

Tools




Fopulation |dentification

Pop A PopB| PopA PopB

Prob (A): 0.¢
Prob (B): 06

Population/Taxon Assignment Test
specific markers






Cha”cngcs to Avian Fopulation D
With Caenetic Markers

Birds fly: high dispersal among populations
»Don’t expect much differentiation

North American birds greatly affected by the Pleistocen
»Not enough time for divergence




Avian (qeneticists Approach to Monitoriné
Fopulations USing Molecular Markers




Howevcr ......

We Are Making Some Frogress!
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ulE Analgsis OF Spottccj, PBarred,
and Hybrid Owls
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\/\/hat To Do About Sparre& Ow]s’?




Tracking Among SuEsPecies and
Major Fopulations: Fiping FPlovers




Fiping FPlover Movements in \Winter

irds are site faithful in
inter.

opulations and subspecies \.

X INn winter. .

/e needed to know where
reeding populations winter.




F:ng Flovc—:r Fopulation D iHferentiation
(Fst)

mtDNA PC NGP GL A-C  A-US

Prairie Canada (1) -
U.S. Great Plains (2)| 0.018 -
Great Lakes (3)| 0.040 0.038 -

Atlantic Canada (4)]| 0493 @ 0534  0.532

Atlantic U.S. (5)I| 0.476 0.519 0.480 0.203




Shorebird Movements
And Fopulation Conncctivity




Multi»-sgecies

Fopulation onnectivity

We took a nested approach to addressing issues
of connectivity in Great Basin Shorebirds:
*Within seasons
‘Between micro-phases of the annual cycle.
‘Between major phases of the annual cycle.
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Major ((sreat Pasin Wetlands

@ Hypersaline
Saline
(O Fresh




Monitorimg Bree&ing Shorebirds

Summer Lk
Abert Lk
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K illdeer Space ( ]se in the (Great Pasin

*All adults (n = 106) were found at 1 site only.
Adults used an average of 6 ha over 6-10 mo.
27 % of 106 birds moved more than 1km during season.

‘Breeding females moved sig. further than males (<500 m



Willet Space ( Jse in the (qreat Pasin

*Willets arrived synchronously
and were found at one site
only.

*There were daily movements
from upland nests to wetlands.

‘Female postbreeding home
ranges were larger than males.

‘Willets were only in the Great
Basin for a short time.




American Avocet

Movcmc‘:nt
in the (areat Pasin

\verage adult was detected i
t 2.1 sites (r: 0-6). '
4% of adults were found at
1ore than 1 site.

2% of 185 radioed birds
1oved (north) more than 200 km.

lales and females did not differ in movements.




Aovements of Breecling American Avocet

O ~ Utah




]sotopic ]denthcication of American Avoce
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Brcccjing Spacc ( ]se
in (areat Pasin Shorebirds

Killdeer Willets Avocets
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Dispcrsal from jﬁreeding to Winter Sites
]n (reat Tiasin Shorebirds

i

Killdeer Willet Avocet







Winter [Home Range in Willets

10 segregation based
n: sex, age, breeding
ite, mate location.

Among 34 adults, 4 juv., San Francisco Bay Area
\%I Bodega Bay

1 Tomales Bay

>mall home range:
10 general movement
ut of local area. 80%

| O Summer Lk

55/69) of movements O Goose Lk 1
vere less than 10 km Honey Lk

rom origin.

?hilopatric among years.



Willet Subspécies

v

>atoptrophorus
emipalmatus
1ornatus

Range map after Lowther et al.

Willet BNA.

C. s. semipalmat



Summarg

*Shorebird movement within and among seasons
can be quite dynamic.

*Wetlands can also be highly dynamic

within and among seasons and
years.

*A seasonally-nested, comparative
approach provides a more
complete picture of population

and landscape connecitivity.



(_onclusions

Information gained from studies of
oird movement throughout their
annual cycle is invaluable.

Often multiple types of technology
are needed to understand annual
novement.

Studies of annual movement are of
varamount\importance given current
conservation concerns, particularly
vith respect to climate change.




