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Abstract

Dunlin ( Calidris alpina ) isacommon migratory shorebird breeding in high
latitude of Northern Hemisphere. Dunlins come to Taiwan as winter resdents and fall
and spring trandt migrants. For conservation of shorebirds, it isimportant to
understand their migratory route and to protect the possible stopover sites. Therefore
the study about the migratory route, migratory strategy and fat load shift of migratory
shorebirdsis badly needed in Taiwan. During 2000 September ~ 2001 March and
2001 September ~ 2002 April recorded the fat load shift of autumn passing
popul ations, wintering populations and pring passing populations of the dunlin
populations & Ta-Tu Estuary with total body dectric conductivity ( TOBEC ). These
data were used to estimate the possible migratory strategy and stopover sites of
different populations.

The maximum fat deposition rate of autumn passing population of two seasons are
4242 + 10.75% (n=8)and 34.86 £ 12.37 % (n=13). The maximum fa
deposgition rate of wintering population of two seasonsare40.78 = 1757 % (n=4)
and 23.38 £ 4.26 % (n=14). The maximum fat depogtion rate of spring passing
population that is only recorded during the second season is28.58 + 7.68 % (n=
11). Thefat load of autumn population declined when they just arrived Ta-Tu ESuary
and accumulated rapidly when they are ready to depart. The possible reasons for the
fat load decline are primary moult and to search and establish suitable habitat. The fat
load of wintering population aso declined when they just arrived Ta-Tu Edtuary. At
the second season, the average fat load of wintering population was lower than the
average fat load of wintering population &t first season. The possible reasons are that
both rainfall and disturbance declined at the second season. 20~30 days before the
wintering population departed to their breeding sites, Dunlin started to accumulate fat
load. The difference of day light time is Sgnificant before and after started to
accumulate fat load ( p < 0.01). But the difference of temperature, wind speed and
wind direction is not sgnificant before and after the wintering population leaved
Ta-Tu Estuary. The spring passing population didn’ t moult primaries at Ta-Tu Edtuary
and thefat load of them didn' t decline when they just arrived Ta-Tu Eqtuary.

The possible migratory strategy of autumn populationsis energy selected and
which of spring populationsis time sdected. The estimated energy expense of autumn
populations is 50% lower than the energy expense that recorded actualy. The
estimated and actudly recorded time expense a Da Du Estuary of spring populations
meet closaly. The passing populations migrated southern during autumn can arrive



Philippines directly but should need one more stopover to arrive Hai-Nan Idand. The
wintering and passing popul aions migrated northern during spring may use

Chun-Min Idand asfirst sopover dteif their migratory route is dong south east

China coast line or may use Okinawa as first stopover siteif their migratory route is
aong Japan idands. It is estimated that the population that breeding a Sakhain Idand
need 4~5 stopover Sites, that breeding at northern Siberia need 6~7 stopover sites and
that breeding at Alaska need 7~8 stopover Stes to complete migration after Taiwan.
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Y(F)= CONST. X [1—(1+f)70%] ... (1)
Y
CONST.
f (fat mass/ lean mass)
Y (1) (1)

Y (t) = CONST. X [1-(1+Kt)™®>] ... (2)
Y
CONST.

1



to

d[Y (t+to)™*]/dt = 0

dY/dt = Y/ (t+to)

(4)
(2)

(2) (4)

dY /df = [Y =Y (fo)]/f

Y (1)

(5)

K (increesefat mass/ lean mass/ day )

(3)

(4)

(5)
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11 10 4242 *
10.75 % 2001 10
34.86 + 12.37 %
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2000 2001 20~30% 27.02
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2002 3 4
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