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Appendix S1. Methods for collection of data on cranefly abundance
Spatial and temporal variation in cranefly abundance was monitored using counts of emergent adults along 20m walked transects from late April to mid-July in 2009 and 2010, conducted during bird surveys for a wider study (Douglas and Pearce-Higgins 2014) or on additional transects. The observer walked slowly along the transect, looking at the ground to 1m either side of the transect (transect width therefore 2m) and recording all adult craneflies seen (Pearce-Higgins & Yalden, 2004). Five transects were walked within each square per visit, spaced in a standard pattern. For squares not comprising 1x1 km boundaries, up to five counts were spaced using an approximation of the standard pattern. Occasionally, due to logistics or adverse (excessively wet or windy) weather curtailing surveys, parts of a square were counted over more than one day, and were treated as separate visits to that square. A total of 2021 transects were walked, with each square counted between 3-12 days per season.

Appendix S2. Analysis of raw data on cranefly counts to derive a useable explanatory variable for subsequent modelling

Cranefly counts were highly temporally and spatially variable, and as described in Douglas & Pearce-Higgins (2014), were first modelled to account for varying survey date between squares. Using a Generalised Linear Model (GLM) with quasipoisson errors and log link, the response variable was the count per 20m transect, with predictor variables of Julian date (continuous variable), year (two-level categorical variable throughout) and survey square (categorical variable), the latter generating parameter estimates of cranefly abundance within each square. A highly significant date*year interaction ((21 = 32.82, P = 0.005) indicated that temporal variation in cranefly abundance differed between years, and counts were therefore modelled against date for each year separately. As cranefly counts may vary non-linearly with date, we fitted increasing polynomial functions of date as predictors. Thus, within each year, we modelled cranefly abundance against date, then date+date2 etc, until the new polynomial term was non-significant. Temporal variation in cranefly abundance was best described by a linear date term in 2009 ((21 = 266.24, P < 0.001) and a fourth order polynomial function in 2010 ((24 = 1908.5, P < 0.001). From the year-specific models, the parameter estimates for the date and square terms were used to calculate predicted cranefly counts per square for each day across the range counted in that year, with a single mean value per square per year then calculated. For the current study, we extended these methods to derive a value of cranefly abundance on each date within the range that each square was counted, which could then be matched to relevant time periods relating to chick growth and survival between captures.  
Table S1. Univariate tests of factors associated with tick load on Golden Plover chicks. Models were firstly fitted with linear + quadratic terms; if quadratic term was non-significant, model was refitted with linear term only. Terms in bold have P < 0.1 and were considered for subsequent multivariate modelling


Term
Estimate
se
t
P







Chick age + Chick age2
-0.00682
0.00126
5.43
<0.001

Date + Date2
-0.00369
0.000994
3.72
<0.001

Log(Rainfall)
-0.738
0.372
1.99
0.0512

Maximum temp + Maximum temp2
-0.0637
0.0235
2.71
0.0086

†Minimum temp + Minimum temp2
-0.0582
0.0273
2.13
0.0370

Vegetation height + Vegetation height2
0.0170
0.0222
0.76
0.4486

Vegetation height
0.205
0.0597
3.44
0.0010

Peat cover + Peat cover2
-0.00749
0.00585
1.28
0.2055

Peat cover
-0.0420
0.0305
1.37
0.1741

Sedge cover + Sedge cover2
-0.000225
0.000792
0.28
0.7770

Sedge cover
0.0166
0.0119
1.40
0.1669

Heather cover + Heather cover2
-0.000254
0.00118
0.21
0.8307

Heather cover
-0.00731
0.0132
0.55
0.5817

Log(Dwarf shrub cover)
-0.00558
0.157
0.04
0.9718

Altitude + Altitude2
-0.0000290
0.00005
0.59
0.5600

Altitude
0.00760
0.00192
3.97
0.0002

Year


0.54
0.6118


†Excluded from multivariate modelling due to high correlation (r>0.7) with date; date is a stronger univariate correlate of tick burden

Table S2. Univariate tests of factors associated with growth rate of Golden Plover chicks. Models were firstly fitted with linear+ quadratic terms apart form, two term that were transformed prior to analyses; if a quadratic term was non-significant, model was refitted with linear term only. Terms in bold have P < 0.1 and were considered for subsequent multivariate modelling

Term
Estimate
se
t
P


Date + Date2
0.0000477
0.0000543
0.88
0.3838

Date
0.00280
0.000745
3.76
<0.001

log(Rainfall)
-0.0535
0.0203
2.63
0.0107

Maximum temp + Maximum temp2
-0.00144
0.00122
1.18
0.2426

Maximum temp
0.0117
0.00329
3.54
<0.001

†Minimum temp + Minimum temp2
0.00115
0.000438
2.62
0.0110

sqrt(Ticks)
0.00596
0.00545
1.09
0.2779

Vegetation height + Vegetation height2
0.00243
0.00172
1.42
0.1618

Vegetation height
0.00252
0.00397
0.64
0.5276

Peat cover + Peat cover2
0.000105
0.000391
0.27
0.7890

Peat cover
0.00102
0.00207
0.49
0.6249

Sedge cover + Sedge cover2
-0.0000629
0.0000620
1.01
0.3142

Sedge cover
0.00122
0.000918
1.33
0.1872

Heather cover + Heather cover2
-0.0000340
0.0000794
0.43
0.6695

Heather cover
-0.000912
0.000896
1.02
0.3125

log(Dwarf shrub cover)
-0.000293
0.0123
0.02
0.9811

sqrt(Craneflies)
-0.0284
0.0172
1.65
0.1047

Altitude + Altitude2
-0.000012
0.0000037
3.27
0.0018

Year


1.28
0.2472


†Excluded from multivariate modelling due to high correlation (r>0.7) with date; date is a stronger univariate correlate of tick burden

Table S3. Univariate tests of factors associated with probability of survival of Golden Plover chicks between recaptures. Models were fitted with linear terms only and terms in bold have P < 0.1 and were considered for subsequent multivariate modelling


Term
Estimate
se
χ2
P





Age
0.00241
0.0447
<0.01
0.9572

Residual mass
0.0798
0.0463
5.83
0.0157

†Date
-0.0755
0.0450
3.72
0.0536

sqrt(cranefly)
0.935
1.09
1.05
0.3058

log(Rainfall)
-1.19
0.684
3.15
0.0759

Maximum temp
0.0477
0.133
0.13
0.7228

Minimum temp
0.0731
0.136
0.31
0.5806

sqrt(Ticks)
-0.590
0.224
9.48
0.0021

Vegetation height
-0.101
0.198
0.25
0.6137

Peat cover
0.0454
0.193
0.06
0.8119

Sedge cover
0.044
0.0704
0.44
0.5074

Heather cover
-0.0395
0.084
0.24
0.6235

log(Dwarf shrub cover)
1.04
0.986
1.31
0.2532

†Altitude
0.00113
0.00291
0.03
0.8663

Year


1.29
0.2566


†Model did not fully converge
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