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Common Redstart Garden Warbler Northern Wheatear European Robin Dunnock
Phoenicurus phoenicurus Sylvia borin Oenanthe oenanthe Erithacus rubecula Prunella modularis

Fig. S1. Ring recoveries of the study species. Black arrows indicate ring recoveries from birds caught on Helgoland (red dot) during spring migration (March-
May) and re-sighted in the same year until the end of the breeding season (end June). The red arrow indicates the geographical mean location of the
corresponding ring recoveries.
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Fig. S2. a) Radio-telemetry system on Helgoland including 12 antennas at three radio-receiving stations
(A, B, C) and its corresponding directions (after Mller et al. 2018). b) Location of automated radio-
telemetry stations at the German North Sea coast (after Brust et al. 2019). c) Example of a departure
event of a bird leaving Helgoland (after Miiller et al. 2018). A rapid increase in signal strengths reflects
the take-off, while the last signals indicate the departure direction.



Wheatear subspecies

For this comparative study between pre- and trans-Saharan songbird migrants, we pooled
the data of both wheatear subspecies, namely oenanthe and leucorhoa on the species level. We are
aware that differences in the stopover ecology between these subspecies exist (see; Brust et al 2022,
Schmaljohann et al. 2016, Miiller et al. 2018), but solely focus on species (group) differences for this
preditcion.

To be sure that the subspecies did not behave differently, we also tested whether they
differed in the main migration characteristics, on which the predictions were based upon. The
probability of departing or not departing in the first night after tagging did not differ (chi-squared
test: X2<0.001, df=1, p=1). The stopover duration did not differ between the subspecies (Wilcoxon
rank sum test: W=216, p=0.832). The departure time within the night, measured as minutes after
sunset, did not differ (Wilcoxon rank sum test: W=236, p=0.781), which is in line with the study by
Miuiller et al. (2018), who also tested Wheatears on Helgoland. The departure direction between the
subspecies did not differ (Watson-wheeler test: W00.016, df=2, p=0.992).



Formulas for estimating fuel load for every species

First, we calculated the bird’s lean body mass after Kelsey et al. 2019.

for each individual Redstart; with muscle score “2”:

lean bOdy maSSRedstarti, muscle score 2 [g]=6-69 [g]+0-08 [ﬁ] *Wing lengthi [mm] (1)

for each individual Garden Warbler; with muscle score “2”:

lean bOdy massg, Warbler;, muscle score 2 [g]: 13-1[g]+0-05 [:;m] *Wing lengthi[mm](z)

for each individual Wheatear; with muscle score “2”:

lean body masswheatear;, muscte score 2091=-11.07[g]+0.34 [ﬁ] *wing length;[mm] (3)

for each individual Robin; with muscle score “2”:

lean body massgopin;, muscle score 2191=2.48 [g]+0.17 [ﬁ] *wing length;[mm] (4)

for each individual Dunnock; with muscle score “2”:

lean bOdy maSSDunnocki, muscle score 2 [g]= 1-41[g]+0-24‘ [J;m] *Wing lengthi[mm] (5)

Second, we calculated the bird’s energy stores at capture as:

(body mass; [g] - lean body mass; [g])
lean body mass; [g]

Evening energy stores;=
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Fig. S3. Plotted marginal effects with 95% confidence intervals of the regression model testing the
effects of species (CR=Common Redstart, DU=Dunnock, ER=European Robin, GW=Garden Warbler,
NW=Northern Wheatear) on minimum stopover duration (min.stopver.duration) from prediction (i),
see Results-section.



— —— Early during spring migration season

Late during spring migration season

Fig. S4. Night-to-night departure probability predicted by time-dependent Cox proportional hazards
models. Predictions (lines) and associated 95 % confidence intervals (shaded areas) are given for (A)
Redstart (orange) (B) Garden Warbler (light blue), (C) Wheatear (grey), (D) Robin (red) and (E) Dunnock
(brown). Species-specific effect of day of year on night-to-night departure probability, given for the
25" percentile (broken line; low day of year= early in the season) and 75" percentile (solid line; high
day of year= late in the season) of the species-specifically scaled day of year.



Predicted proportions of dep.relative.night
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Fig. S5. Plotted marginal effects with 95% confidence intervals of the beta regression model testing
the effects of species (CR=Commmon Redstart, DU=Dunnock, ER=European Robin, GW=Garden

Warbler, NW=Northern Wheatear) on departure within the night (dep.relative.night) from prediction
(iii), see table 1.
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Fig. S6. Nocturnal departure timing over day of year for Redstarts (yellow-orange), Garden Warblers
(lightblue), Wheatears (grey), Robins (red), and Dunnock (brown). Species-specific predictions (lines)
and associated 95 % confidence intervals (shaded areas) are given.
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Fig. S7. Nocturnal departure time in 5 different songbird species during spring migration from
Helgoland, as plotted on the sun’s elevation during the course of the night.
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Fig. $8. Nocturnal departure time in five different songbird species during spring migration
from Helgoland, as displayed in “minutes after sunset”.

Redstart: mean: 118 min, median: 83 min, 25™-75% percentile: 63-148 min, range: 27-516
min, n=43;

Garden Warbler: mean: 111 min, median: 93min, 25"-75t percentile: 75-129 min; range:
52-311 min, n=39;

Wheatear: mean: 174 min, median: 149 min; 25"-75t percentile: 104-218 min, range: 22-
572 min, n=42;

Robin: mean: 174 min, median: 141 min, 25%-75% percentile: 95-201 min; range: 59-567
min, n=39;

Dunnock: mean: 538 min, median: 560 min, 25™-75™ percentile: 524-591 min, range: 144-
658 min, n=43
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Fig. S9. Plotted marginal effects with 95% confidence intervals of the generalised linear model testing
the effects of species (CR=Common Redstart, ER=European Robin, GW=Garden Warbler,
NW=Northern Wheatear) and fuel load on departure probability in the first night after release for
prediction (iv), see Tab. 3. Red lines show low, blue show median and green show high fuel load
values. Dunnocks are not included in this analysis as energy stores can only be considered, when
birds depart in the first night after catching, but only one Dunnock departed on the first night.



Tab. S1 Comparison of candidate time-dependent Cox proportional hazards models to assess the effects of weather variables on birds’ departure probability
(night-to-night departure decision from prediction (ii)). Models’ coefficients and presence of factors are given. Degrees of freedom (df), second-order Akaike’s
information criterion values (AIC.), AIC. differences (Aj) and AIC. weights (w;).

Mo-  Spe- Flow as- A atmospheric pres- A airtempera- Cloud co-  Day of Species x flow as- Species x cloud Species x day of o AlCe A AIC wi
del cies sistance sure ture ver year sitance cover year
1 + -0.002 -0.3795  0.08901 + + 15 1771.8 0 0.248
2 + 0.001 -0.2393 0.1132 + + + 19 1773 1.16 0.139
3 + -0.014 -0.08449 -0.3541 0.1081 + + 16 1773 1.17 0.138

4 + 0.036 0.08418 -0.385 0.1026 + + 16 1773.1 1.24 0.134




Tab. S2. Comparison of candidate beta regression models to assess the effects of weather variables on birds’ nocturnal departure timing (proportion of night at
departure; within-night departure decision; from prediction (iii)). Models’ coefficients and presence of factors are given. Degrees of freedom (df), second-order

Akaike’s information criterion values (AIC,), AIC. differences (A;) and AIC. weights (w;).

Model Species A a:;:E:r;pe- Cloud cover Day of year clso ze(;:i:::v);r d:\se:fii/:;r df AIC, A; AIC, wj
1 + -0.007124 -0.317 + + 16 -241 0 0.104
2 + 0.0933 -0.3051 + 12 -240.7 0.37 0.086
3 + -0.3126 + 11 -239.8 1.24 0.056
4 + 0.04489 0.08703 -0.3066 + 13 -239.1 1.9 0.04
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