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As a group, shorebirds in North America have 
experienced declines in populations over the 
past several decades (Morrison 2001, Morrison 
and Hicklin 2001). Most migratory bird spe-
cies use intermediate resting and feeding sites 
between wintering and breeding areas, and 
understanding the stopover ecology of shore-
birds at these sites is critical in determining 
the eff ects of factors such as habitat change on 
population dynamics (Skagen 1997, Warnock 
and Bishop 1998). Advances in radiotransmitt er 
and stable-isotope technologies have resulted 
in considerable information being obtained for 
timing of migration, links between wintering 
and breeding areas, migration routes, and length 
of stay (LOS) at stopover sites (e.g., Davis et al. 
1996, Marra et al. 1998, Farmer and Wiens 1999). 
One of the best-studied examples for shorebirds 
in North America is the Western Sandpiper 
(Calidris mauri; hereaft er “sandpiper”), for 
which migratory patt erns have been described 
in detail for the region between San Francisco, 
California, and western Alaska (Iverson et al. 
1996, Bishop and Warnock 1998, Warnock and 
Bishop 1998, Bishop et al. 2005). Despite this 
work, factors that determine site use and LOS 
and the potential benefi t that birds obtain at spe-
cifi c sites (e.g., in terms of fatt ening rates) remain 
poorly understood. As an example, simple mea-
sures of body condition (e.g., body mass or size-
corrected body mass) are poor predictors of LOS 

at a stopover site or migration times among sites 
(e.g., Holmgren et al. 1993, Skagen and Knopf 
1993, Warnock and Bishop 1998).

Numerous studies have shown that changes 
in certain plasma metabolites, especially 
triglycerides, can be used to estimate physi-
ological state and rates of mass change in 
birds (e.g., Jenni-Eiermann and Jenni 1994, 
Jenni-Eiermann and Jenni 1996, Williams 
et al. 1999, Acevedo Seaman et al. 2006). 
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null-peak telemetry systems were used at 
San Francisco Bay; hand-held, three-element 
Yagi antennas were used at remaining ground 
monitoring sites; and aerial monitoring was 
conducted from planes equipped with exte-
rior, dual-mounted antennas. Flights were 
conducted at altitudes of 300–1,500 m, with 
timing of fl ights varying by area. When a bird 
was located at a site, we monitored its presence 
until it had not been detected for at least two 
days or the bird had been relocated at another 
site. Monitoring at a site ended either when 
all radiomarked birds had departed or when 
minimal migratory activity was observed. For 
analysis of metabolite levels in relation to LOS, 
we used data from a subsample of radiomarked 
birds in San Francisco Bay (n = 33) and Punta 
Banda (n = 34) from which blood samples were 
taken. Length of stay was the number of days 
from capture and transmitt er att achment to 
the last detection at the initial banding site. We 
assumed that a detected bird remained on the 
site the entire day (i.e., LOS ≥ 1 day) and thatthewereon  on the. W rom  fi(.) T j 
 / T T 5  1  Tf
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 D 
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apart) as separate sites, because we had (1) rela-
tively large numbers of plasma samples from 
each site and (2) invertebrate data for each site. 
At the time of capture, birds were actively feed-
ing or had recently been feeding, and most birds 
(>75%) were caught within 2 h before or aft er 
high tide. Blood (≤150 µL) was sampled via bra-
chial venipuncture, transported in coolers, and 
centrifuged at 5,000 rpm with portable centri-
fuges for 3 min within 2 h of samplin 8 2  1  T f 
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Results

Variation in body mass.—Body mass of sand-
pipers varied markedly among sites (F = 27.9, 
df = 8 and 439, P < 0.001) and with sex (F = 18.1, 
df = 1 and 439, P < 0.001, controlling for tarsus 
length because females are structurally larger 
than males; site*sex interaction not signifi cant, 
P > 0.80). In general, body mass was higher in 
females than in males, and this sex diff erence 
was signifi cant (P < 0.05, controlling for tarsus 
length) among birds caught at San Francisco 
during the winter and in Mexico, Oregon, Bott le 
Beach, and Alaska, but not at other sites (Fig. 1). 
Among stopover sites, variation in body mass 
was not explained by latitude for either males 
(F = 0.24, df = 1 and 7, P > 0.80) or females (F = 
0.09, df = 1 and 7, P > 0.90). We estimated the 
change in body mass with date (as a poten-
tial measure of fatt ening rate; but see below) 
for three stopover sites where we had robust 
sample sizes with sampling spread over >16 
days. Body mass varied signifi cantly with date 

in San Francisco during spring (F = 7.10, df = 1 
and 119, P < 0.001, b = 0.381 ± 0.054) and at the 
Washington sites (F = 2.10, df = 1 and 89, P < 
0.05, b = 0.090 ± 0.042), but not at Hartney Bay 
(P > 0.80, controlling for tarsus length in each 
case).

Eff ect of body mass, handling time, age, sex, time 
of day, and date on metabolite levels.—Plasma 
triglyceride levels were positively related to 
body mass (F = 8.58, df = 1 and 453, P < 0.001, 
b = 0.024) and negatively related to handling 
time between capture and blood sampling 
(F = 4.17, df = 1 and 453, P < 0.001, b = –0.004). 
By contrast, plasma glycerol levels were inde-
pendent of both mass and handling time (P > 
0.25). There handli2388 0 TD
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LOS and any of the measured variables for this 
site (P > 0.20 in all cases). Plasma triglyceride 
levels in birds at Punta Banda or San Francisco 
did not explain variation in the number of days 
of travel (P > 0.50), or rate of travel (km day–1, 
P > 0.30), between these initial banding sites and 
either the fi rst stopover site where birds were 
relocated or between the initial banding site 
and Hs i t e  
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departed, and then were replaced by newly 
arriving birds of lower body mass, body mass 
would not change with capture date at the pop-
ulation level, even though individual birds were 
fatt ening. Interestingly, the slope of mass with 
date for San Francisco in the present study was 
very similar to that reported for the same site 
by Warnock and Bishop (1998; 0.4 g day–1). It is 
possible that the greater mean LOS of birds at 
San Francisco (7.8 ± 7.1 days; N. Warnock et al. 
unpubl. data) compared with other sites (mean: 
1–3 days) means that the method of analysis of 
mass by date provides a more accurate estimate 
of actual fatt ening rate at this site.

Body mass of sandpipers was higher at San 
Francisco Bay than at any of the stopover sites 
farther north. Higher body mass, combined 
with the greater LOS, confi rms previous sug-
gestions (e.g., Warnock and Bishop 1998) that 
San Francisco Bay is a staging area for sandpip-
ers (sensu Skagen and Knopf 1993). By contrast, 
most other sites where LOS is generally short 
(<3 days) are bett er classifi ed as true stopover 
sites (Warnock and Bishop 1998). Interestingly, 
the second-highest mean body masses in 2004 
were recorded at Hartney Bay, the site sampled 
closest to the breeding grounds in the present 
study. It is possible that this refl ects the advan-
tages of arriving on the breeding grounds 
with higher body mass or nutrient reserves 
(e.g., Smith and Moore 2003). Howeandbody prH86788 0 TD
0.015 Tc
(bree1 0 TD
0 Tc
( )To1TD
0.015 Tc
(hi)Tj0.015 Te8TJ
c 0 9 r.057TD
0.015 Tc
(in)Tj
/TT2 1 Tf
0.23.2469 0 TD
0 Tc
(depar
/TT5 1 Tf
0.3611 0 TD
0.015.01.4 Tc
(iHore)Tj
/TT2 1 Tf1702.4894 0 TD
0 Tc
ar
ne
/TT5 1 Tf
0.56879.14D
0.015.01.4 Tc
(iBt)Tj
/TT2 1 Tf
0.496.4894 0 TD
0 Tc
ay/TT5 1 Tf
0.5687 063TT2 1 Tf
2.3261 0 TD
0 Tc58)Tj
/TT5 Tj

 /TT5 1 Tf
0.56870 0 TD
0 Tc
(c
(in)Tj
/TT2 1 Tf
0.23.2469 0 TD
0 Tc
(still/TT5 1 Tf
-21.5159TD
(o)Tj
/TT2 1 Tf
0.5609 0 TD.23.2469 0 TD
0 Tc
(ha/TT5 1 Tf
-21.51 -1.2222 TD
0.0 9 227.368 Tf
2.229915 Tc
0.1833 Tw
(.g., S)Tj
/TT5 1 
0.015 Tc
(bree1 0 TD
0 Tc
( )To1TD(
/TT5 1 Tf
0.57125.7328 0 TD
0 Tc
(4.4387 0 TD
01,000-17.1(e)]TJ
/TT211 063TT2 1 Tc
( )km/TT5 1 Tf
0.6788 6091 0 TD
05315 Tc
(jient)Tj
/TT2 1 Tf5 TD
0.015 Tc
(f )Tj
/TT5 1 Tf
1.0268 0 TDtrient)Tj
/TT2 1 Tf
2.4894 0 TD
0 Tc
rne
/TT5 1 Tf
0.568707 TD
0.015 Tc
(breedin)Tj
/TT2 1403322 0 TD
0 Tc
( )T
/TT5 1 Tf
0.618 00 TD
0.015 Tc
(breedin)Tj
/TT2 1403322 0 TD
0 Tc
( )Thei
/TT5 1 Tf
0.5629148TD
0.015 Tc
(breedin)Tj
/TT2 1403322 0 TD
0 Tc
( )38 Tw
(g g)Tj
/TT5 1 Tf
1.8211 0 TD4387 0 To)Tj
/TT2 1 Tf
0.9705456TT2 1 Tc
( )j
/TT5 1 Tf
0.618 0 TD
0.015 Tc
(nds)Tj
/TT2 1 Tf
1.6617 0 TD
0 Tc
( )Tj
/TT5 1 Tf
-21.515 -1.2222 TD
0.015 Tc
(with)Tj
/TT2 1 Tf
2.0932 0 TD
0 Tc
([(8 342/TTst5 1 TfTc
(and)T29105TD
(n)Tj
/TT2 1 Tf
0.597 0 TD
47.7328 0 (f )Tj
/TT5 1 Tf
1.0268 0 TD
(arri)Tj
/TT2 1 Tf
1.6411y)T195j
/TT5 Tj
/TT5 1 Tf
0.6788 0 TD
0.0152.0rri)Tj
 Core)Tj
/TT2 1 Tf1957328 0 TD
0 Tc
( oppj
/TT5 1 Tf
0.56296971D
0.0152.0rri)Tj
 Rore)Tj
/TT2 1 Tf1545D
(n)Tj
/TT2/TT5 1 Tf
0.5712 306TT2 1 0 9 227.368 Tf
2.229915 Tc
0 Tb7e3Tj
/TT2 on0.80c
(body)904D
0.0152.0rri)Tj
 D 1 Tf
1.1579 0 TD607328 0 TD
0 Tc
( elj
/TT5 1 Tf
0.575150 TD
0.01Tf
2.3261 0 TD
0 Tc
365j
/TT5 wTj
611 0 TD
0.015 Tc84 TD
0 Tc
(c
(in)Tj
/TT2 1 Tf
047.7328 0 D
0 Tc
( )The
611 0 TD
0.015 Tc336TD
0.015 Tc
(breedin)Tj
/TT2 0 TD
0 Tc
( )To1TD
0.015 Tc
appja015 Te8TJ
c 0 9 3.6 TD
0.015 Tc
(or)Tj
/TT2 1 Tf
0704.2469 0 TD
0 Tc
(T
/TT5 1 Tf
0.618 00 TD
0.015 Tc
(breedin)Tj
/TT2 1704.2469 0 TD
0 Tc
(b
/TT5 1 Tf
0.678806 TD
0.01524544 Tc
(if 1 Tf
1.1579 0 T052.2469 0 TD
0 Tc
[(e8 342/TTr5 1 TfTc
(and)T29229TD
(n)Tj
/TT2 1 Tf
0.597 0 TD
704.2469 0 TD
0 Tc
(coastal5 Te8TJ
c 0 9 3.135TD
(o)Tj
/TT2 1 Tf
0.5609 0 TD704.2469 0 TD
0 Tc
(stopo11 0 TD
0.015 Tc517TD
0.015 Tc
(es)Tj
/TT2 1 Tf
0.9328 0 TD
0 Tc
( )TjT2 on0.80c
(body)904D
0.015
/TT2 1 Tf
0.5609 0 TD704.2469 0 TD
0 Tc
(sitj
-21.5151 -1.2287018rH86788 0 TD
0.015 Tc
(bree1 0 TD
01 Tc
( )To1TD(
/TT5 1 Tf
0.57125.7328 0 (es)Tj
/TT2 1 Tf
0.530258 0 TD
0.1833 ailable5 Te8TJ
c 0 9 3.010322 0 TD
0619 Tc
(if 1 Tf
1.1579 0 Tf5928 0 TD
0 Tc
( )Tj
/TT5 1 Tf
0.5687 0 TD
(n)Tj
/TT2 1 Tf
0.597 0 TD
31168 0 TDt
-21.5151 -1.2222438rH86788nds)Tj
/TT2 1 Tf
1.6617 0 TD
0 Tc
( )bs
/TT5 1 Tf
0.67885010258 0 (qu 1 Tf
1.1579 0 T1930258 0 (Tj
/TT5 1 Tf
0.5688 0 TD
0.015
/TT2 1 Tf
0.597 0 TD
31168 0 TD TD
0 Tc
(v)2 on0.80c
(body)904D
0.01(fds)Tj
/TT2 1 Tf
1966TT2 1 0el
(g g)Tj
/TT5 1 f
1030258 0 TD
 6090 To)T(B 1 Tf
1.1579 0 T85 TD
0.015 T Toishop11 0 TD
0.015 Tc518rH86788 0 TD
0.015 Tc
(bree1D
31168 0 TD TD
0 Tc
(c
( M)Tj
/TT5 1 Tf
1.4091 0 TD/TT5 1 Tf
0.348 0 Tc
( )To1TD(Wt)Tj
/TT2 1 Tf
0.4 TD
0.015 TD
0 Tc
arnock5 Te8TJ
c 0 9 3.11322 0 TD
2444 T TD
01998) 17.1(e)]TJ
/TT2114270 TD
0 Tc
( )c
( M)Tj
/TT5 1 Tf
1.4091 0 TD/TT5 1 Tf

/TT2 1 Tf
0.09.2469 0 TD
0 Tc
(wTj
611 0 TD
0.015 Tc84 TD
0 Tc
(c
(in)Tj
/TT2 1 Tf
0.09.2469 0 TD
0 Tc
(Tj
/TT5 1 Tf
0.67j
/TT2 1 0215 -1.276.015 Te8TJ
c 0in)Tj
/TT2 1 Tf
0.09.2469 0 TD
0 Tc
(probabilit
/TT5 1 Tf
0.56r.068rH86788 0 TD
0.015 Tc
(bree1D
.09.2469 0(f )Tj
/TT5 1 Tf
1.0268 0 TD
(arri)Tj
/TT2 1 Tf
1.64110.34167 Tc
( )To1TD(enco11 0 TD
0.015 Tc
(prH86788 0 TD
ds)Tj
/TT2 1 Tf
1.6617 0 TD
0 Tc
( )Tter
(g g)Tj
/TT5 1 2.745322 0 TD
008rH0 To)Tf 1 Tf
1.1579 0 T193TT2 1 Tc
( )j
/TT5 1 Tf
0.618 0 TD
0.015 Tc
(nz.015 Tc
(bree1D
..7328 0 D
0 Tc
( )e(g g)Tj
/TT5 1 f
09TD
0.015 Tc
(breedin)Tj
/TT2 1273617 0 TD
0 Tc
( )lc
(scap
/TT5 1 Tf
0.6741.066D
0.015 Tc
(breedin)Tj
/TT2 1273617 0 TD
0 Tc
( )c
( M)Tj
/TT5 1 Tf
1.4091 0 TD/TT5 1 Tf

/TT2 1 Tf
0273617 0 TD
0 Tc
( )scarc611 0 TD
0.015 Tc7757328 0 TD
2361Tc
(if 1 Tf
1.1579 0 Tf26617 0 TD
0 Tc
( )oo( M)Tj
/TT5 1 Tf
1476D
0.015 Tc
(breedin)Tj
/TT2 0 TD
0 Tc
( )To1TD
0.015 Tc
reso M)Tj
/TT5 1 Tf
9037H86788 0 TD
ds)Tj
/TT2 1 Tf
1.6617 0 TD
0 Tc
( )rc6
/TT5 1 Tf
-21.5180-1.2222 TD
0.015 Tc
(with)Tj

0259TD
0.015
0 Tc
( )increas6
/TT5 1 Tf
-21.4f1526D
0.01-D
005090 To. Tore)Tj
/TT2 1 Tf151091 0 TD/TT5Tc
( )h )Tj
/TT5 1 Tf
1.9.2469 0(ds)Tj
/TT2 1 Tf
1.6617 0 Tt
-21.5151 -1.2222438rH867885
0 Tc
( )f
2.3261 0 TD
0 Tc5240258 0 (Tj
/TT5 1 Tf
0.6788 0 TD
0.015D
0.015 Tc
(with)Tj

0259TD
0.015
0 Tc
( )h/TT5 1 Tf
0.5712 903D
0.015D
0.0g2.3261 0 TD
0 Tc571TD
0.015 TD
0 Tc
hjT2 on0.80c
(bod885010258 0 5D
0.015 Tc
(with)Tj

0259TD
0.015
0 Tc
( )depar
/TT5 1 Tf
0.563.00 TD
0.015 Tc
(ds)Tj
/TT2 1 Tf
1.6617 0 TD
0 Tc
( )r)2 on0.80c
(body)904D
0.015 Tc
(breedin)Tj
/TT2 0 TD
0 Tc
( )To1TD
0.015 Tc
mass6
/TT5 1 Tf
-21.3
( 33258 0 5D
0.015 Tc
(with)Tj

0261TD
0.015
0 Tc
( )at2 on0.80c
(body)856TD
0.015 Tc
(breedin)Tj
/TT2
0261TD
0.015
0 Tc
( )thi
/TT5 1 Tf
-21.51683258 0 5D
0.015 Tc
(with)Tj

0261TD
0.015
0 Tc
( )sitj2 on0.80c
(bod885rH86788 0 TD
— 1 Tf
1.1579 0 T0.7328 0 D
0 Tc
( )achi611 0 TD
0.015 Tc3 TD
0.015 Tc
(n 9 227.368 Tf
2.229915 Tc
0 Tb7e3Tj
/T( M)Tj
/TT5 1 Tf
11615 Tc
0 Tb71TD
0.01 9 227.368 Tf
2.2841TD
0.015
0 Tc
( )i
/TT5 1 Tf
0.57128 TD
0.015 Tc
(breedin)Tj
/TT2 1261TD
0.015
0 Tc
( )h/TT5 1 Tf
0.5712 903D
0.015D
0.0g2.3261 0 TD
0 Tc571TD
0.01)h )Tj
/TT5 1 Tf
1.9.2469 0 Tb71TD
0.01f 1 Tf
1.1579 0 Tf09TD
0.015 Tc
(
/TT5 1 1(bree1D
..7328 0 <0134>)Tj
/TT5 1 Tf
13183258 0 
0.015 Tc
(bree1D
31835 Tc
0 Tb7e3Tj
/Tn
(g g)Tj
/TT5 1 f
9940258 0 (gbreedin)Tj
/TT2 0
0.4361Tc
( )To1TD(ratj
-21.5151 -1.22871928 0 TD
02473D
0.01(9 227.368 Tf
2.284535 Tc
0 Tb7e3Tj
/se
/TT5 1 Tf
0.6788 26rH86788 0 TD
0.015 Tc
(bree1D
49735 Tc
0 Tb7e3Tj
/below11 0 TD
0.015 Tc7780258 0 ()— 1 Tf
1.1579 0 T363258 0 
mayg g)Tj
/TT5 1 f
98 TD
0 Tc
(c
(in)Tj
/TT2 1 Tf
049735 Tc
0 Tb7e3Tj
/beg g)Tj
/TT5 1 f
06 TD
0.015D
0.015 Tc
(with)Tj

049735 Tc
0 Tb7e3Tj
/ess6ntial/TT5 1 Tf
-21.3
93 TD
(n)Tj
/TT2 1 Tf
0.597 0 TD
49735 Tc
0 Tb7e3Tj
/t
/TT5 1 Tf
0.618 00 TD
0.015 Tc
(breedin)Tj
/TT2 149735 Tc
0 Tb7e3Tj
/allow11 0 TD
0.015 Tc536TD
(n)Tj
/TT2 1 Tf
0.597 0 T 0 TD
0 Tc
( )To1TD
0.015 Tc
bird
-21.5151 -1.2287348TD
(n)Tj
/TT2 1 Tf
0.597 0 TD
37145 Tc
0 Tb7e3Tj
/t
/TT5 1 Tf
0.618 00 TD
0.015 Tc
(breedin)Tj
/TT2 137145 Tc
0 Tb7e3Tj
/completj2 on0.80c
(bod4f168rH86788 0 TD
0.015 Tc
(bree1D
37145 Tc
0 Tb7e3Tj
/thi
/TT5 1 Tf
-21.51683258 0 5D
0.015 Tc
(with)Tj

037145 Tc
0(Þ/TT5 1 Tf
0.618 30258 0 
0.015 Tc
(bree1D
3117 0 TD
0 Tc
( )Tal/TT5 1 Tf
-21.88 1rH86788 0 TD
0.015 Tc
(bree1D
37145 Tc
0 Tb7e3Tj
/sta/TT5 1 Tf
-21.88295H86788 0 TD
g2.3261 0 TD
0 Tc571TD
0.01))2 on0.80c
(body)494258 0 
0.015 Tc
(bree1D
37145 Tc
0(f )Tj
/TT5 1 Tf
1.0268 0 TD
(arri)Tj
/TT2 1 Tf
1.64110.7194258 0 
mi/TT5 1 Tf
-21.882038H86788 0 TD
g2.3261 0 TD
0 Tc571TD
0.01D
0 Tc
( )ratio(g g)Tj
/TT5 1 j
/TT2 1 65.635 2.34165 Te8TJ
c 0in)Tj
/TT2 1 Tf 0 TD
0 Tc
( )To1TDt
-21.5151 -1.2222438rH86788(ds)Tj
/TT2 1 Tf
1.6617 0 TD
0 Tc
( )cc6

-21.5151 -1.22872894258 0 
fds)Tj
/TT2 1 Tf
1966D
0.01(llyg g)Tj
/TT5 1 f
183TD
0.015D
0.015 Tc
(with)Tj

0589.2469 0 TD
0 Tc
(c
( M)Tj
/TT5 1 Tf
1.4091 0 TD/TT5 1 Tf

/TT2 1 Tf
0589.2469 0 TD
0 Tc
(
(g g)Tj
/TT5 1 2 903D
0.015.339.2TT5 1g2.3261 0 TD
0 3416268 0 TD
(arri)Tj
oo( M)Tj
/TT5 1 Tf
1476D
0.015 Tc
(breedin)Tj
/TT2
0589617 0 TD
0 Tc
( )conditio(g g)Tj
/TT5 1 4.3531.2222 TD
0.015 Tc
(with)Tj

0589617 0 TD
0 Tc
( )t
/TT5 1 Tf
0.618 00 TD
0.015 Tc
(breedin)Tj
/TT2 1589617 0 TD
0 Tc
( )comg g)Tj
/TT5 1 f
9176D
0.015 Tc
(-n)Tj
/TT2 1 Tf 0 T167 Tc
( )To1TD
0.015 Tc
menc611 0 TD
0.015 Tc9401.2222 TD
0.015 Tc
(with)Tj

0267328 0 D
0 Tc
( )breed
(g g)Tj
/TT5 1 3)4950258 0 (g.g g)-51.907 Tc
( )To1TD
c
( )Ws)Tj
/TT2 1 Tf
1936rH86788))2 on0.80c
(body)4828 0 TD
02867D
0.01f 1 Tf
1.1579 0 T8791.2222 TD
0.0f )Tj
/TT5 1 Tf
1.559H86788(ds)Tj
/TT2 1 Tf
1.635 Tc
0 Tb7c
( )T( M)Tj
/TT5 1 Tf
212091 0 TD/TT5 1 Tf

/TT2 1 Tf
0536.2469 0(
/TT5 1 Tf
0.571250258 0 (1 Tf

/TT2 1 Tf
0536.2469 0 Tb7c
( )Teg g)Tj
/TT5 1 f
08TD
0.015 Tc
(g2.3261 0 TD
0 Tc56622469 0 Tb7c
( )atig g)Tj
/TT5 1 f
147TD
0.015D
0.0 9 227.368 Tf
2.2254091 0 T))2 on0.80c
(body)4828 0 TD(1 Tf

/TT2 1 Tf
0536.2469 0 Tb7c
( )relatio(ship2 on0.80c
(bod58 28TD
0.015 Tc
(breedin)Tj
/TT2 1536.2469 0 Tb7c
( [/betw)17.1(een)]TJ)Tj
/TT5 1 3)7854D
0.015 Tc
(breedin)Tj
/TT2 0 TD
 Tc
( )To1TD
0.0 Tc
(plasmag g)Tj
/TT5 1 3)2581.2222 TD
0.015 Tc
(with)Tj

037242469 0 Tb7c
( )trig g)Tj
/TT5 1 f
04 TD
0.015D
0.0g2.3261 0 TD
0 Tc56622469 0 Tb7c
( )lycerideg g)Tj
/TT5 1 3)625TD
(n)Tj
/TT2 1 Tf
0.597 0 TD
37242469 0 Tb7c
( )l)2 on0.80c
(body)7D
0.015 Tc
(n 9 227.368 Tf
2.2254091 0 T Tb7c
( )el
/TT5 1 Tf
-21.512238H86788 .12242
0.01(9 227.368 Tf
2.271542469 0 Tb7c
( )c
( M)Tj
/TT5 1 Tf
122091 0 TD/TT5 1 Tf

/TT2 1 Tf
037242469 0 Tb7c
( )ther611 0 TD
0.015 Tc311TD
0.015D
0.0f 1 Tf
1.1579 0 T3435 Tc
0 Tb7c
( )or611 0 TD
0.015 88 49091 0 TD/TT5 1 Tf

/TT2 1 Tf
037242469 0(p2 on0.80c
(body)611TD
0.01(ds)Tj
/TT2 1 Tf
1.635 Tc
0 Tb7c
( )ta/TT5 1 Tf
-21..2846TD
0.015D
0.0-n)Tj
/TT2 1 Tf 0 T167 Tc
( )To1TD
0.0c
( )t/TT5 1 Tf
0.5712 637TD
0.015D
0.0 9 227.368 Tf
2.2254rH86788))2 on0.80c
(body)4828 0 TD
021961
0.01f 1 Tf
1.1579 0 T8128H86788 0 TD

/TT5 1 1(bree1D
..328 0 <0134>)Tj
/TT5 1 Tf
131588 0 TD(1 Tf

/TT2 1 Tf
031588 0 TD Tb7c
( )en
(g g)Tj
/TT5 1 f
9740258 0 (gbreedin)Tj
/TT2f
0359H86788(ratj M)Tj
/TT5 1 Tf
140TD
0.01))1 Tf

/TT2 1 Tf
08128H86788)c
( M)Tj
/TT5 1 Tf
122091 0 TD820961
w [/ LOS )]TJ)Tj
50.015 Tc8914D
0.015 Tw )at/TT5 1 Tf
-21..2846TD
0.015021961
0.01Sreedin)Tj
/TT2f
004.2469 0 Tb7c
( )a(g g)Tj
/TT5 1 f
10TD
0.015021961
0.01Freedin)Tj
/TT2f
0359H86788 Tb7c
( )ranciscog g)Tj
/TT5 1 3)705591 0 TD/TT5 1 Tf
 0 TD
 Tc
( )To1TD(Bs)Tj
/TT2 1 Tf
1.2088 0 TD Tb7c
( )ay/TT5 1 Tf
-21..296635 Tc
0(,1 Tf

/TT2 1 Tf
06..328 0 D/TT5 b )Tj
/TT5 1 Tf
1.03TD
0.01(ds)Tj
/TT2 1 Tf
1.635 Tc
0(t/TT5 1 Tf
-21..2336TD
0.01(1 Tf

/TT2 1 Tf
03918 0 TD Tb7c
( )not11 0 TD
0.015 88 84191 0 TD/TT5 1 Tf

/TT2 1 Tf
03918 0 TD Tb7c
( )with11 0 TD
0.015 Tc073TD
0.015D
0.015 Tc
(with)Tj

03918 0 TD Tb7c
( )other11 0 TD
0.015 Tc378TD
0.015 Tc
(breedin)Tj
/TT2 13918 0 TD Tb7c
( )mea
-21.5151 -1.22873256D
0.015 Tc
(ds)Tj
/TT2 1 Tf
1.635 Tc
0 Tb7c
( )re
/TT5 1 Tf
-21.51324091 0 TD/TT5 1 Tf

/TT2 1 Tf
03918 0 TD0f )Tj
/TT5 1 Tf
1.559H86788 Tb7c
( )/TT2 1 Tf
1.64110.7342469 0(theg g)Tj
/TT5 1 j
/TT2 1 39153/TT554165 Te8TJ
c 0in)Tj
/TT2 1 Tf 13918 0 TD Tb7c
( )bir( M)Tj
/TT5 1 Tf
890TD
0.015 Tc
(’n)Tj
/TT2 1 Tf 1180591 0 Tt
-21.5151 -1.222243388 0 TD(1 Tf

/TT2 1 Tf 0 TD
01 Tc
( )To1TDt
-21.5151 -1.2222433rH86788(ds)Tj
/TT2 1 Tf
1.635 Tc
0 Tb7c
( )bs611 0 TD
0.015 88 8618 0 TD0qureedin)Tj
/TT2f
18318 0 TD0ent11 0 TD
0.015 88 17TD
0.015D
0.015 Tc
(with)Tj

046068 0 TD Tb7c
( )mig g)Tj
/TT5 1 f
1938H86788 0 TD
g2.3261 0 TD
0 Tc56622469 0 Tb7c
( )ratio(g g)Tj
/TT5 1 2)700TD
0.015 Tc
(15 Tc
(with)Tj

046068 0 TD Tb7c
( )schedg g)Tj
/TT5 1 2)5895D
0.015 Tc
(ds)Tj
/TT2 1 Tf
1.635 Tc
0 Tb7c
( )l)2 on0.80c
(body)7D
0.015 820068Tw ). Treedin)Tj
/TT2f
3434D
0.015 Tw )hi
/TT5 1 Tf
-21.51326091 0 TD/TT5 1 Tf

/TT2 1 Tf
046068 0 TDt
-21.5151 -1.2222433rH86788 Tb7c
( )uggreedin)Tj
/TT2f
74535 Tc
0(est
/TT5 1 Tf
-21.516928H86788 0 TD
breedin)Tj
/TT2 0 TD
 Tc
( )To1TD
0.0 Tc
(that/TT5 1 Tf
-21.f
7744D
0.015 Tc
(breedin)Tj
/TT2 1354rH86788 Tb7c
( )bir(
-21.5151 -1.2287323D
0.015 810461
0.01f 1 Tf
1.1579 0 T6978H86788 0 TD

/TT5 1 1(bree1D
..328 0 <0134>)Tj
/TT5 1 Tf
131588 0 TD(1 Tf

/TT2 1 Tf
031588 0 TD Tb7c
( )eng g)Tj
/TT5 1 f
08TTD
0.015 Tc
(breedin)Tj
/TT2 1354rH86788 Tb7c
( )mor611 0 TD
0.015 873421.2222 TD
0.015 Tc
(with)Tj

0354rH86788 Tb7c
( )slowly/TT5 1 Tf
-21.3
001091 0 TD/TT5 1 Tf

/TT2 1 Tf
0354rH86788(/TT5 1 Tf
0.5712 30TD
0.015Tb7c
( )/TT2 1 Tf
1.64110.6978H86788(theyg g)Tj
/TT5 1 f
9834D
0.015 Tc
(breedin)Tj
/TT2 1354rH86788 Tb7c
( )rema
(g g)Tj
/TT5 1 3
189091 0 TD/TT5 1 Tf

/TT2 1 Tf
0354rH86788 Tb7c
( )at/TT5 1 Tf
-21..2846TD
0.0150 TD
breedin)Tj
/TT2 0 TD
 Tc
( )To1TD
0.0 Tc
(thi
/TT5 1 Tf
-21.516635 Tc
0D/TT5 1 Tf

/TT2 1 Tf
020922469 0 Tb7c
( )sitj M)Tj
/TT5 1 Tf
56D
0.015 Tc
(1 Tf

/TT2 1 Tf
020922469 0 Tb7c
( )lo(g g)Tj
/TT5 1 88 48091 0 TD/TT5 g2.3261 0 TD
0 Tc56622469 0 Tb7c
( )er11 0 TD
0.015 .2894D
0.015 Tc
(breedin)Tj
/TT2 120922469 0 Tb7c
( )c
( M)Tj
/TT5 1 Tf
122091 0 TD/TT5 1 Tf

/TT2 1 Tf
020922469 0 Tb7c
( )that/TT5 1 Tf
-21.f
7744D
0.015 Tc
(breedin)Tj
/TT2 120922469 0 Tb7c
( )theyg g)Tj
/TT5 1 f
9834D
0.01- Tb4061
0.01f 1 Tf
1.1579 0 T5522H86788 0 TD

/TT5 1 1(bree1D
..328 0 <0134>)Tj
/TT5 1 Tf
131588 0 TD(1 Tf

/TT2 1 Tf
031588 0 TD Tb7c
( )eng g)Tj
/TT5 1 f
08TD
0.015 Tc
(breedin)Tj
/TT2 120922469 0 Tb7c
( )mor611 0 TD
0.015 873428H86788 0 TD
breedin)Tj
/TT2 120922469 0 Tb7c
( )rapidly/TT5 1 Tf
-21.3
315TD
0.015 Tc
(breedin)Tj
/TT2 0 TD
 Tc
( )To1TD
0.0 Tc
(wheng g)Tj
/TT5 1 2)517TD
0.015 Tc
(breedin)Tj
/TT2 12622469 0 Tb7c
( )theyg g)Tj
/TT5 1 f
9834D
0.015 Tc
(breedin)Tj
/TT2 12622469 0 Tb7c
( )ar611 0 TD
0.015 88 04D
0.015 Tc
(breedin)Tj
/TT2 12622469 0 Tb7c
( )closer11 0 TD
0.015 Tc6386D
0.015 Tc
(1 Tf

/TT2 1 Tf
02622469 0 Tb7c
( )tf )Tj
/TT5 1 Tf
1892TD
0.015 Tc
(breedin)Tj
/TT2 12622469 0 Tb7c
( )depart11 0 TD
0.015 Tc972TD
0.015 Tc
(ds)Tj
/TT2 1 Tf
1.635 Tc
0 Tb7c
( )re11 0 TD
0.015 .2894D
0.015
0028Tw ). Lreediny
-21.5151 -1.22871228H86788 0 TD
breedinwithwithwith with with  

1 Tf

/TT2 1 Tf
059368 0 TD Tb7c
( )ing g  M with breedin prono-21.5151 -1.2287119091 0 TD/TT5 dswith

with with / T T 5  1  T j 
 / T T 2  1 9 4 0 1 . 2 2 2 2  T D 
 0 . 0 a / T T 5  1  T f 
 - 2 1 . . 2 5 T D 
 0 . 0 1 0 g 2 . 3 2 6 1  0  T D 
 0  T c 5 6 6 2 2 4 6 9  0  T b 7 c 
 (  ) a i n g  g

or11 0 TD
0.015 .296098 0 TD 0 TD
1 Tf

/TT2 1 Tf
041768 0 TD Tb7c
( )betag g

with
mi M withwithwith with di11 0 TD
0.015 .2921091 0 TD/TT5 g2.3261 0 TD
0 Tc56622469 0 Tb7c
( )esti M w i t h with ( L s ) T j 
 / T T 2  1  T f 
 1 . 2 0 8 D 
 0 . 0 1  T b 7 c 
 (  ) a n d y 
 - 2 1 . 5 1 5 1  - 1 . 2 2 8 7 7 2 2 8 D 
 0 . 0 1 ( - C n ) T j i n w i t h w i t hw i t h

withwith withwithwhereby M with [(low)17.1 er1]TJ with with withmas
-21.5151 -1.22872705D
0.01 0 TD
1 Tf

/TT2 1 Tf
041948 0 TD 0.0 Tc
(to11 0 TD
0.015 .28921D
0.01 0 TD
1 Tf

/TT2 1 Tf
041948 0 TD 0.0 Tc
(redg g)Tj
/TT5 1  TD
4091 0 TD/TT5 ds)Tj
/TT2 1 Tf
1.635 Tc
0 Tb7c
( )ce11 0 TD
0.015 .29428H86788 0 TD
breedinpredationg g riskg g





Williams et al.896 [Auk, Vol. 124

Gentle, L. K., and A. G. Gosler. 2001. Fat reserves 
and perceived predation risk in the Great 
Tit, Parus major. Proceedings of the Royal 
Society of London, Series B 268:487–491.

Gudmundsson, G.A., Å Lindström, and T. 
Alerstam. 1991. Optimal fat loads and long-
distance fl ig





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 1.8)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.50000
    0.50000
    0.50000
    0.50000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.12500
    0.12500
    0.12500
    0.12500
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB < >
    /Pc06430Lc002070883073002000553088>
    /10020102e00200049006400270069006c0020630150036500730300610064006400610064006500610064006e0075f /Pc06400720020c065007300610064a300200500200063006f006d0020006f0020005000440064006470750060b02f005800210069006500720020006c0061002365007303006100600063006f006dd06000630072b02f0058007200200064006f007400200052006e007760i06f006e006C20006300610064006500610064006e0075f /Pc0640072002300200055006c0069007c002040210064000f006400650026006f0072006d0069007400e9002e00200050202e002000580021006200e3006f0020d055006c0069007c002040210064000f006000553088>
    /1002f0058406500610062b02f3 /Pc06430Lc002070810064a3002005002f006e0074006020007000b06430Lc0020402e0075f /Pc0640076006f00720020006c006e0074c06430Lc7088307300230061006400650020c065006c0027e06430Lc0020708830730020005400640061006400650065006d0060063e00720020c065007300610064a300200500200063006f006dd06000630072b02f0058007200200064006f007400200052006e5003650073002002006500610064006e0075f /Pc06400720023002000500063006f006d0020006f0020005000440046002f606430Lc0020402e650073002002006c0061006430L1006400690069006170740064006500610062a02000700060402ee06430Lc002070883078002100693088>
    /100240065007500720020006400270041006300700063006f006dd06000630072b02f0058007200200064006f0074002c002000610064b069007c0021006e50200064002000606e006C20d0700060402100240065007500720020006400270041006400647075006100740020304a30883073002000520065006100640063006470750060e065006830730023006100720069NLD500750074708830780069006900617000b062006e50036500FEFF0055007430Lc002000653088307   /Pc06430Lc00207088307c00210064006400610064006f0072006d006900640064006100i03088>
  00220065  /PTB <3088307 902700410064d06d0060063500200063006f006d0020006f0020005000440067006f0072006d006900640064006500720020c06830730023006c00210064006c00210064107   /Pc0645064006c002100600063006f006dd0600063007200690061007200200064006f307800210069308800610069006500720020006c0061002365007303006c002100643088>
  0072006d006900640064006100i03088>
  00225
    /10020FEFF9062a0200026006f0072006d0069007400e9002e00206f006e006C205064006c0021006200e3006f0020d055006c0069007c0020402100610064000f0060005500720065006c20e9006e007d0060063500290061700400657063902000650073006Pc0645064e06000550072007c0021006f006e00740060200070050073306e007d0065007430Lc002e0075f /f00584066006f0072202100610060006c0 /Pc0645064006c70610064006f0072006d708830780069006900617000b06400640065306e007d007c00204021c06450640020006c30Lc0020708100650072007c002100640065007500720020006400270041006500720065006c20e9006ed0645064006c20e9006e30Lc00200076006500720073d3073088>
  0072006d0065006100640069006e007d006006350022000630i0b0645064e06000550072007c002100600063006f006dd0600063007200690061007200200064006f3078002100643088>
  0072006d006900640064006100i03088>
  00225
    /10020FEFF9062a02000260064d06d0060063500200063006f006d0020006f00200050004400210064006f007200600063006f006dd0600063007200690061007200200064006f307800210064b02f0058e06400200064e0600055707600650072006f30780021006470883078006500200058e06400410064d06d00600635002400650075007200200064002700410064006c0021006000740020304a308830730020005200650061006400633078002100640075f /P70883073002000720069ESP5007500705031006 0072006d5055006c006900706e006C2000650020302200650064002000606e006C24006100i0006400220065006d0064107   /P9020FEFF10730020005f00580021006e30Lc0020007600650072007300610069006900642073002300610064c0640022006d006900640064006100i03088>
  00220065  /PTB 0402100614022006d00690064006f0072006d0069007400e9002e0020005000440067902100647088307800200060006400270069006e0063007200690061007200200064006f006300750062006d006900740069006f3 /Pc064f061006900699061006900690064e022006d006900640064006100i03088>
  0022c06830733026006f0072006d0069007400e9002e002000606e006C24006c002100640065006c006e007c0020402100640001006200e3006f00206C24006100i00064002200625
    /1002430Lc0020006f0074002c30210061d
  00220065f0610064006f0072006d006900640064006f3078002PTB 04021f02100647084002e00602000700000690066006f0072006100i000640022006200642073006f3078002P00640069006ed02e00606e006C2030Lc00200076006500720073d3003022006f306c00210064d30030220074002c302100610064006f0072006d006f306cd021f02100643065006d006410770069006e0063007200690061007200200064006f006300750062006d00690074006d006900640064006100i03088>
  0022c06830733026006d00690064006f0072006d0069007400e9002e002000500044c072006d00690064006400690061c067006f0072006dc064002200647089006ed02100610064006f007   /1002f00540069006100i000640065f0610064006f00720064006500750072002000640027004100630074c06f00630075006e0063007200690061007200200064006f006300750062006d00690074006900680061006900655064006c006f30780021006410642073002390770069006e00690064006f0074006500750072002000640027004100659021006000740020304a3088307300200052006500610064006590210065006100640069006990650064002000606e006C240061f02000653088307000640065f065006d0063302600720069SUO500750074002e3088>
  >
  0074006f0064a02100610062006d0069007400e9002e002000500044d06590240079006f307800200064006900676C2030L96068>
  007c002100600063006f006dd060106900699065107cb02090770064a021f064a021307800210064c067006c0020e078002PTB 5006c0069007e00200064006f0074304a308800200064007200640065007500720020006400270041006dd060b07e40279077406c006f606900676C24006100i01069006730210061002100600063006f006dd060106900699065107cb02090770064a02100270041006500720065TB 040210061007c0021006f1069606100i03088107200640065007500720020006400270041d0210064a0210061006000740020304a30883073002000520065006100640062d021f0240075a0213078c0720073d300c06dc0640022006540210061902100650067006c006f3078d0720073d300c06dc06400220065006100640069006990650064c06dc064002200720069ITA5007500705031006 
  00220065f0610064006f9022006d006900640029006f307800270074006f0062006d006e007400602000700000690066006f007200613073002000550061c067006f007000640065f065006d9061006030Lc00200076006500720073d305a0699065006400209021006500690061c064c0640022006d0065006d00641077a06990650064002050610064006f9022006d0063007200690061007200200064006f90610062006d00690074006d00690064002000760065007200739071006f10610062006d0069007400e9002e002000500044c072006d00690064006400690061c067006f0065007200610064c0640022006470890065TB >
  c064c06430Lc0020707200200062006100693088>
  c06e002e006100690064002700640061f0200027006f5065007200610064006400610062006d0069007400e9002e002000500044d060b07900640064006100i03088>
  00229064c06430L7006f506540610064006470610064c06400207072002100600063006f006dd06000630072b0690061007200200064006f30730020005P0064002700720061006480L96068>
 30075006eb07900640064006100i03088>
  00220061c061006f0072006d0069007400e9002e002030730020005P30780021006400e3006f0020d055006c0069007c00204021006500720060005P007600650072006d006e00740060200070050069b061006030Lc0020006400750064c064406500690067406c00610062b0693064c06430Lc002070710063007480L96068>
 30075006e406c007200696068>
  c061006480L10062006dd02030730020005P30Lc00200076006500720073d3053064a021f064e061006400640061006480L96068f06500720061007c0021006f406c0072006d00676C24006700720067406c0060307300200052006d0069007400e9002e002000500044d060b07900640064006100i03088>
  >
  c06 c06100690064002700640061f0200027006f50650072007e0020006400610062006d0069007400e9002e002000500044d065006c0069007c00204021006500720060005P00720066806100650069b0640027006f10610062006d00690074d06000630072b0690061007200200064006100650069006400610064007f6
  c06 a06f30730020005P006f00200062e0L100620065006c0069007c00204021006500720060006f0072006d0069007400e9002e002e40270020005P30780021006400e3006f0020d055006c0069007c00204021006500720060005P007f6
 30020005500674021206730L7006f5062006100i00074006d006e00740060200070050069b0670041006430Lc002000645072802e006cc06 c06100210064d02030730020005P30Lc00200076006500720073d3053088>
  f064e061006400640061006480L930730020005P006c007200650069b0640027006f106300200052006d00690074d06000630072b0690061007200200064006100650069006400610064007f6
  c06 a06f307300200052006d0069007400e9002e002000500044006480L19067406c006010730020005P006c007200639071006f106c0029606e402c00204021006500728069007c0020402120630072b061307800210064007f6
 3002000540065007500720020006400270041006300700063006f006dd06000630072b0690061007200200064006f307800210064b079007c0021006f6
 300640061e0L100630075006e007200204072006400650075007200200064002700410064006400668061006000740020304a30883073002000520065006100640062006cc064c06430730020005500695061006200270072006100720069ENU5007500743020304a3088d0L9307330210064d0203074006f90203045707600650072b0733021006500695065406c006030Lc00207073302100650061006400690069906500640022006400643024d0257075f0640065007500736075f065607320410063007200640065c06 c061006900695065406c006030Lc00207073302100650061f0203064006f30780041006400640063007770777077707100663020304a3088d0L930733026d0203074006f90203047707600650072b073302100663020006400610063007200720>>
>> setdistillerparams
<<720/HWResolution [2006 2006]720/PageSize [612.007 792.007]
>> setpagedevice


