Appendix S5. Parameter definitions, the values used in the simulations and the literature sources. All the rates are per month. Parameters with an asterisk (*) were varied in simulations (the ranges in brackets). The last column was added to Table 1 in the article. 
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	Number of eggs laid per female tick
	2000
	1,2 
	I. scapularis, I. ricinus
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	Fraction of eggs that produce a viable, active larva
	0.4
	2,3,4 
	I. scapularis, I. ricinus
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	Probability of female nymph-to-adult moulting
	0.5∙exp(-0.09)


	50/50 sex ratio; Assume mostly die from starvation; 1, 3
	I. scapularis
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	Probability of larva-to-nymph moulting
	exp(-0.9)
	 5
	I. scapularis
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	Mortality rate of unfed larvae
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	I. scapularis, I. ricinus*
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	Mortality rate of fed larvae
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	I. scapularis, I. ricinus*
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	Mortality rate of unfed nymphs
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	I. scapularis, I. ricinus*
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	Mortality rate of fed nymphs
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	I. scapularis, I. ricinus*
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	Mortality rate of unfed adults
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	I. scapularis, I. ricinus*
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	Mortality rate of fed adults
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	I. scapularis, I. ricinus*
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	Mortality rate of host 1 (H1)
	exp(-0.25)
	Longevity of mice is about 1 year; 4
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	Number of larvae on a H1 individual
	27.8
	5
	I. scapularis
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	Number of nymphs on a H1 individual
	5
	7-9
	I. scapularis
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	Number of adults on a H1 individual
	0
	By assumption
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	Number of larvae on a H2 individual
	239
	5
	I. scapularis
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	Number of nymphs on a H2 individual
	20
	1,10,11,12

	I. scapularis
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	Number of adults on a H2 individual
	30
	,1,12,15
	I. scapularis
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	Number of questing days per month of larvae
	30
	Based on 1
	I. scapularis
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	Number of questing days per month of nymphs
	30
	Based on 1
	I. scapularis
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	Number of questing days per month of adults
	30
	Based on 1
	I. scapularis
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	Number of days larvae remain attached on a host
	3
	1,16,17
	I. scapularis, I. ricinus
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	Number of days nymphs remain attached on a host
	5
	1,,16,17
	I. scapularis, I. ricinus
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	Number of days adults remain attached on a host
	10
	1,16
	I. scapularis, I. ricinus
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	Recovery rate of H1
	0.3∙(30)
	21, By assumption that hosts are viremic only for 2 – 3 days
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	Probability of vertical transmission
	0.001*
	18,19
	I. ricinus
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	Probability of larva-nymph trans-stadial transmission
	0.22
	20
	I. scapularis
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	Probability of nymph-adult trans-stadial transmission
	0.54
	18
	I. scapularis
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	Probability of H1-to-larva systemic transmission
	0.9*, 0.8
[0, 0.9]
	20,21
	I. scapularis, I. ricinus
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	Probability of H1-to-nymph systemic transmission
	0.9*, 0.8
[0, 0.9]
	20,21
	I. scapularis, I. ricinus
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	Probability of larva-to-H1 systemic transmission 
	0.8, 0.9
	20,21
	I. scapularis, I. ricinus
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	Probability of nymph-to-H1 systemic transmission
	0.8, 0.9
	20,21
	I. scapularis, I. ricinus

	
[image: image38.wmf]A

H

q


	Probability of adult-to-H1 systemic transmission
	0
	By assumption;20,21
	I. scapularis, I. ricinus
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	Aggregation parameter of the negative binomial distribution for larvae
	1.19
	22
	I. scapularis
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	Aggregation parameter of the negative binomial distribution for nymph
	0.56
	22
	I. scapularis
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	Correlation coefficient of larvae
	1
	By the model assumption; 23,24 
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	Correlation coefficient of larvae and nymphs
	0.2
	22
	I. scapularis
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	Correlation coefficient of nymphs
	1
	By the model assumption; 23,24
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	Probability of cofeeding transmission on a recovered H1
	0.24*

[0, 0.24]
	25; Assumed cofeeding transmission the same between any stages of ticks
	I. ricinus
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	Probability of cofeeding transmission on a susceptible or infected H1
	0.72*

[0, 0.72]
	25; Assumed cofeeding transmission the same between any stages of ticks
	I. ricinus


* We used mortality rates for I. ricinus because the sources for mortality rates for I. scapularis used in [4] were unclear. The mortality rates reported in [2] and [4] are somewhat different (maximum of one order of magnitude). We believe that the differences would not change our results significantly since mortality rates turned out to be minor according to the elasticity analyses and most of ticks die from starvation. 
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