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Continuous vs discrete variation 

Continuous variation Discrete variation

Heliconiusnumata

From Joronet al., 2011, Nature.

Arctiaplantaginis

From Carita et al., 2011, BehavioralEcology.



Discrete morphs have fascinated biologists for a long time 

Ronald Aylmer Fisher Edmund BriscoFordGregor MendelCharles Darwin

Primula sp. Pisumsativum Cepeanemoralis Callimorphadominula



Continuous vs discrete variation: genetic factors
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Continuous vs discrete variation: ecological discontinuity

Disruptive selection
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Continuous vs discrete variation: ecological discontinuity

Expectations
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Ecological discontinuity and disruptive selection

Peromyscussp. Geospizasp.Gasterosteusaculeatus

Ecological factor sometimes unknown

(Disruptive) selection inferred rather than estimated

A single level of ecological discontinuity studied
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M. Muschick photo



11 sexual species (root ~ 30Mya)



Chaparral AlpineCoastal
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T. chumash

T. bartmaniT. cristinae

Body colouration in Timemasp.

Genetically encoded (Villoutreixet al. Science 2020)

Different degrees of discontinuity, but never formally quantified

We never quantified host plant colouration (leaves vs stems)



Expectations in Timemasp.

Hosts colour
Green to brown
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T. chumash

T. bartmaniT. cristinae
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Sampling of Timemanatural populations

Sampling of natural populations in 2015, plus previous
samplingin 2013(3 populations,881insects,3 species)



Quantification of colour in Timemasp.

Standardized pictures

Amount of red, green and blue



Quantification of colour in Timemasp.

Standardized pictures

Amount of red, green and blue colour

Colour space: Red/Green (RG) and Green/Blue (GB) ratios (Endler, 2012)



Colour morphs are less discontinuous in T. chumash

T. cristinaeT. bartmaniT. chumash

Are T. ŎƘǳƳŀǎƘΩǎhost plants less differentiated in colour than T. ōŀǊƳŀƴƛΩǎand T. ŎǊƛǎǘƛƴŀŜΩǎ?



Approach similar to Timemafor quantifying the colour of host plants (6 species, 203 samples, 781 measurements, both 
leaves and stems)

Quantification of host plants colour



T. ŎƘǳƳŀǎƘΩǎhosts are less discontinuous



Expectations in Timemasp.

Hosts colour
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Mark recapture on different host plants in T. chumash

T. chumash

Green Int. Melan.



T. chumash

Green Int. Melan.

More continuous host plant Highly discontinuous host plants

Disruptive selection varies between host plants

120 individuals in total



T. chumash

Green Int. Melan.

More continuous host plant Highly discontinuous host plants

Disruptive selection varies between host plants

120 individuals in total
42 recaptured (35%)



T. chumash

Green Int. Melan.

Disruptive selection varies between host plants

More continuous host plant Highly discontinuous host plants

Intermediates survival MM > A/C. 
P.P. = 0.99
(multinomial-Dirichletmodel)


