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Continental-scale patterns of Cecropia reproductive phenology: Evidence from herbarium specimens
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Appendix S1: Performance of the randomization test.
We simulated phenological patterns with varying numbers of herbarium specimens to evaluate the performance of the randomization test to detect annual patterns. We accordingly simulated two datasets, the first made of samples drawn from random data distributed over 12 months, and the second one made of samples drawn from data with annual periodicity.
Figure S1 shows the probability of detecting an annual pattern for each simulated dataset. The probability of detecting an annual pattern when the actual pattern is random (first dataset) was about 5%, regardless of sample size (figure S1a). The probability of detecting an annual pattern increased with the sample size (figure S1b). This analysis showed that 15 herbarium specimens is still a low sample size for detecting an annual periodic pattern, but at the same time, if an annual pattern is detected using a low number of collections, the probability of misinterpretation is very low. Hence, annual patterns detected from 15 herbarium samples are likely to be true, but we might detect only a subsample of the total annual patterns.
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Figure S1 Probability of detecting an annual pattern for (a) simulated random distributed data (the black line represents the 5% limit) and (b) simulated annual data (the black lines represent the 95% and 100% limits).

Appendix S2: The annual component and its corresponding phase in the Fourier spectrum.
If significant, the amplitude of the 12-month component provided in a Fourier spectrum, displays an annual trend in phenology, that is, a single annual alternation of a flowering season (i.e., numerous observations of flowering data) and of a vegetative season (i.e., few or no observations). Figure S2a shows an example of the annual component obtained for C. sciadophylla in the Guiana Shield region. Other components of shorter periods represent, respectively, two alternations per year (6-month period), three alternations per year (4-month period), and so on. If the annual component was clearly predominant against the others, the corresponding phase yielded the position (i.e., month) of the flowering peak within a year (figure S2b). 
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Figure S2 (a) Frequency of herbarium collections by month (bars) and annual periodic pattern provided in the Fourier spectrum for the first component (black line), for C. sciadophylla in the Guiana Shield region (n = 40). (b) The phase between two annual components represents the lag between their peaks. Here, the flowering peak (dashed line) occurs around October 1st and is associated to a -3 months phase, that is, it occurs 3 months before the reference peak (i.e., January 1st, solid line). 

Table S1 Flowering peaks and timing of flowering production between reproductive peaks and the peaks of climatic variables (i.e., precipitation and median temperature) for species-region combinations with significant annual patterns.
	 
	 
	Flowering 

	Region
	Species
	Peak
	Prec. Lag
	Temp. Lag

	Andes and Central America mountains (climatic region i)
	

	
	C. mutisiana
	Mar
	3.5 mo after
	0.5 mo before

	
	C. obtusifolia
	Mar
	5.5 mo before
	2 mo before

	
	C. strigosa
	Dec
	1.5 mo before
	0.5 mo before

	Dry Central America and Caribbean (climatic region ii)
	

	
	C. obtusifolia
	Apr
	4 mo before
	2.5 mo before

	
	C. peltata
	Jul
	1 mo before
	0.5 mo after

	
	C. schreberiana
	Apr
	3.5 mo before
	3 mo before

	Humid Central America and Orinoquía (climatic region iii)

	
	C. insignis
	Mar
	5.5 mo before
	2 mo before

	
	C. peltata
	Jun
	2 mo before
	0.5 mo after

	Western Amazonia (climatic region iv)
	
	

	
	C. distachya
	Oct
	6 mo before
	2 mo after

	Southern Amazonia (climatic region v)
	
	

	
	C. engleriana
	May
	5 mo before
	5 mo before

	
	C. utcubambana
	Aug
	5 mo after
	5 mo after

	
	C. concolor
	Nov
	2 mo after
	1.5 mo after

	
	C. polystachya
	Nov
	1.5 mo after
	1 mo after

	Guiana Shield (climatic region vi)
	
	
	

	
	C. obtusa
	Sep
	5 mo before
	same mo

	
	C. palmata
	Oct
	5 mo before
	1 mo after

	
	C. sciadophylla
	Oct
	5.5 mo before
	1 mo after

	Caatinga and Cerrado (climatic region vii)
	
	

	
	C. pachystachya
	Dec
	3.5 mo after
	0.5 mo before

	 
	C. saxatilis
	Feb
	1 mo before
	4 mo before
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