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Supplementary Material
MATERIALS AND METHODS
Pooling nymphs for molecular analysis

Questing nymphs from 2008 were pooled in groups of five nymphs for tick homogenisation, DNA extraction and PCR. This was to improve the yield of positive samples per unit effort in order to save time and laboratory resources, since some sites had only 1% infection prevalence in questing nymphs. Our optimisation of pool size was informed from our PCR results from 2007 where we found an average infection prevalence of 5.6%. The pooled infection rate can be used to estimate the real infection prevalence. Assuming that nymphs collected from all sites have an infection prevalence of 5%, pools of five would result in 22.6% of pools containing a positive sample (instead of only 5% for single ticks), and mean five times fewer extractions and PCRs are needed, thereby greatly reducing labour and financial costs of processing. However, what is the risk of more than one positive tick in a pool, thereby rendering the results inaccurate? If the infection prevalence is 5%, the probability of more than one positive tick occurring in one pool is only 2.3%. We therefore considered pools of five to be the optimal compromise between the risk of double positives and saving time and resources: a very small likelihood of double positives for a five-fold saving in resources.  

Statistical analysis

We tested the co-linearity between all explanatory variables using pairs-plots. The spatial variables northing and easting covaried with altitude, rainfall and temperature (co-linearity scores of at least 0.6) and were therefore not included in initial models (Grewal et al 2004). Co-variance of climate variables with geography is to be expected, and from a biological mechanistic perspective, the climate variables are more informative for us to use than are the geographic variables: northing and easting are descriptive variables (spatial geographic location), rather than the more useful mechanistic variables (climate) that can provide a biological explanation for patterns with ticks found. The form of the relationships between explanatory variables and questing nymph abundance index were investigated using an F-test in ANOVA to compare two linear regressions (linear variable and squared variable). Temperature fitted the model best as a polynomial (squared), rather than a linear, term and therefore “temperature squared” was included in initial models. 

The response variable, nymph abundance index (the number of nymphs counted on each blanket drag), had a data distribution similar to the Poisson or negative binomial distributions, as is typical of ecological count data. We therefore constructed full models with all the selected explanatory variables from a range of different types of Poisson and negative binomial model families in order to choose the best fitting model type. Model families tested against the data were: Poisson, zero-inflated Poisson, Poisson hurdle, and negative binomial, zero-inflated negative binomial, negative binomial hurdle. The zero-inflated models are designed to take into account data that have more zeros than expected from the standard Poisson or negative binomial distributions. The hurdle models are able to fit more than just the usual one relationship to the data, e.g. zeros or very low values may be fitted with a different relationship than higher or non-zero values. We fitted all these model families to the data and compared the log-likelihood and Akaike’s information criterion (AIC) values (smaller value = better model fit). The negative binomial hurdle model fitted the data better than the other models (Supplementary Material Table 1), so this was the model family we selected. 

For the B. burgdorferi s.l. infection response variable, one nymph was assayed from each of 1218 blanket drags and tested either positive or negative to B. burgdorferi s.l. Therefore, for these binomial data we compared a binomial with quasi-binomial model for best fit and found both fit the data equally well (dispersion factor 1.03). Therefore, we chose to use the binomial model as it is simpler and more parsimonious than the quasi-binomial model.  

Because there were multiple observations of questing nymph abundance index within sites and years, we included site and year in the models, first as fixed effects and then as random effects, to test for improved model fit (random effects were tested using the Poisson, since it was not possible to enter random effects into the negative binomial model). All models including any combination of year and/or site had worse fit (much larger AIC and sums of squared residuals) than the original negative binomial hurdle model, therefore there was no benefit in including site and year in the model. 
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	Negative binomial hurdle 
	Zero-inflated Poisson
	Zero-inflated negative binomial
	Hurdle Poisson
	Negative binomial
	Poisson

	Log-likelihood
	-6186 
	-6218 
	-6218 
	-10191 
	-10192 
	-11415

	AIC
	12418  
	12483  
	12483  
	20426  
	20429  
	22855


Supplementary Online Material Table 1. Log-likelihoods and AICs of different the five model types. 
