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Northward migration along the Pacific Flyway

 Short time window

1 TIming of arrival at breeding
location must tradeoff with survival
on migration

1 Changes in conditions on migration
and at breeding ground should
result in changes in timing on
migration

 Shorebirds can be counted easily at
large stopover sites on migration

Source: Alaska Fish andGame



Project aims

Has the timing of migration changed along the flyway?
» Climate change
. Predator recovery

Is an observed change consistent across the flyway?




Western sandpipers and dunlin
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Flyway sites with years and sample sizes
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Collaborators
Joe Buchanan - Kennedy Creek, WA

Mark Drever and Moira Lemon - Roberts
Bank and Tofino Mudflats, BC

Mary Anne Bishop - Copper River Delta,
AK

Environment for the Americas — Hartney
Bay, AK

George Matz and Kachemak Bay Birders -
Kachemak Bay, AK




Quantifying passage through a stopover

Peak Passage Date (April 25)

Truncated Normal Distribution Abundance counts
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Peak Passage Date
(Day of Year)

Timing of passage has changed In both species
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Role of Local Temperature

 Mean local minimum
temperature affected
passage dates

« Temperature did not explain
iInterannual trend

Kennedy Roberts Tofino Copper Hartney Kachemak

1007 Creek  Bank , Mudflats River Bay Bay
— L
Q 75 'y St
% ® :—':-—: Y : .
E :5 L *s \l
EE 5.0 .
c8 25 = £ o
o E ]
22 f e T,
= 0.0 . N
SOO DL HSO HOO HHE H OO
PR FEE PP TP TR TP

Year

1358

130 4

Peak Passage Date
(Day of Year)

115+

-
ra
o

1201

Kennedy Roberts Tofino Copper Hartney Kachemak

Lreek Bank  Mudflats River Bay Bay

||||||||||||||||||||||||||||||||||||

-210123-2110123-210123-210123-210123-2110123
Deviation from site mean minimum temperature



Behavioural mechanisms
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Divergent trends, divergent process?

1 Western Sandpiper migratory passage now 3 days earlier in
Salish Sea (0.085 days/year earlier)

1 Passage shifted by 2 days later at northern sites

 Early arrival at southern sites

1 Spending longer at northern sites
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Non-breeding Dunlins
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Role of Wintering Dunlins

1 More Dunlin at start
of surveys

1 Increased
aggregation at large
sites .

 Predator and . rear
population impacts | L

Year ¢ Ydenberg et al. 2017 Oecologia



Conclusions

1+ Western Sandpipers appear to be arriving earlier to the
Salish Sea each spring

1 Dunlins may be increasingly using large Salish Sea sites
during winter.

1 Long term monitoring can be useful when combined with
simulation modelling.




Tofino Mudflats and Roberts Bank
surveys funded by:
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Model effects
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Model effects
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Power analysis
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Site

Kennedy Creek,
WA

Roberts Bank, BC
Tofino Mudflats,
BC

Copper River
Delta, AK

Hartney Bay, AK

Kachemak Bay,
AK

Years

(n)

15

23

15

Survey
Days

13.9+0.9

20.6 +1.3

17.3+4.1
10.0+£0.9

19.0+ 2.5

205+1.5

Survey sites
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