Supplementary Table S1. List of constants (used except where otherwise noted)
	Constant
	Definition
	Value
	Source

	xmin
	Minimum energy reserves
	1.4 μg
	Steele and Randolph (1985)

	xstart
	Starting energy reserves
	54 μg
	Yoder and Spielman (1992)

	wmin
	Minimum water reserves
	91 μg
	Yoder and Spielman (1992)

	wmax
	Maximum water reserves
	0.0397 days-1
	Randolph and Steele (1985)

	cr
	Daily energetic cost of resting
	0.016 μg/day
	Randolph and Storey (1999)

	cq
	Daily energetic cost of questing
	1.5 μg/day
	

	τ
	Final day of season
	20
	

	kT
	Transpiration water loss constant
	9.55E-08 μg/(hr*K2)
	

	An, Bn
	Water gain constants
	Variablea
	

	aw
	Tick body water activity
	0.99
	Wharton and Richards (1978)



a See Section 2.1 in the main text and Supplementary methods S1.
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Supplementary Table S2. Summary of Ixodes ricinus nymph lipid state data
	Description
	Conditions
	Dates
	Value
	Source

	cr
	Dark storage area, 15C 
	May
	0.016 μg/day
	Randolph and Storey (1999)

	Average lipid loss rate
	Outdoor arena, UK
	May
	0.14 μg/day
	Randolph and Storey (1999)

	xmin
	Outdoor arena, UK
	May
	0.4 μg
	Randolph and Storey (1999)

	xstart
	Field enclosure, UK
	14 April
	7.6 μg
	Steele and Randolph (1985)

	Median percentage of time questing
	Outdoor arena, UK
	April
	11.1%
	Van Es et al. (1999)



[bookmark: _GoBack]See Supplementary methods S1 (section 1.1).
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Supplementary Table S3. Summary of Ixodes nymph water state data
	Description
	Species
	Value
	Source

	Cuticle permeability
	I. ricinus
	Various
	Beament (1959)

	Critical equilibrium activity
	I. scapularis
	0.88
	Yoder and Spielman (1992)

	Avg. rate of water uptake over 24 h at aV=1
	I. scapularis
	0.6 μg/h
	Yoder and Spielman (1992)

	LT50 at various aV
	I. scapularis
	Various
	Stafford (1994)

	Transpiration at aV=1.5E-02
	I. scapularis
	0.02971 h-1
	Yoder and Spielman (1992)



See Supplementary methods S1 (sections 1.2-1.4).
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