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Supplementary Figure 1: Interactive effect of seawater temperature and food supply on net 
diversification rate. a, Combined effect of seawater temperature and food supply on net 
diversification rate (ρ) for the set of parameters used to run the main simulations (i.e. Q10 = 1.75; Kfood 
= 0.5 mol C m-2 y-1; ρ = 0.001 - 0.035 Myr-1). b, Same as a but for two extreme parameter settings (Q10 
= 1.5; Kfood = 0.25 mol C m-2 y-1; ρ = 0.001 - 0.035 Myr-1, and c, Q10 = 2.5; Kfood = 1 mol C m-2 y-1; ρ = 
0.001 - 0.035 Myr-1).



Captions for Supplementary Videos 1 to 7.

Supplementary Video 1. The saturated logistic model. Full Phanerozoic sequences of the spatial 
distribution maps of diversity generated by the saturated logistic model after imposing the mass 
extinction pattern extracted from the fossil diversity curves of Sepkoski20, Alroy21 and Zaffos et al22 , 
respectively. Video format: *.mp4 (H.264 encoding).

Supplementary Video 2. The exponential model. Full Phanerozoic sequences of the spatial 
distribution maps of diversity generated by the exponential model after imposing the mass extinction 
pattern extracted from the fossil diversity curves of Sepkoski20, Alroy21 and Zaffos et al22 , respectively. 
Video format: *.mp4 (H.264 encoding).

Supplementary Video 3. The calibrated logistic model. Full Phanerozoic sequences of the spatial 
distribution maps of diversity generated by the calibrated logistic model after imposing the mass 
extinction pattern extracted from the fossil diversity curves of Sepkoski20, Alroy21 and Zaffos et al22 , 
respectively. Video format: *.mp4 (H.264 encoding).

Supplementary Video 4. The diversity-to-carrying capacity ratio. Full Phanerozoic sequences of 
the spatial distribution maps of the diversity-to-carrying capacity (Keff) ratio generated by the calibrated 
logistic model after imposing the mass extinction pattern extracted from the fossil diversity curves of 
Sepkoski20, Alroy21 and Zaffos et al22 , respectively. Video format: *.mp4 (H.264 encoding).

Supplementary Video 5. Time-for-speciation. Full Phanerozoic sequence of the spatial distributions
of time-for-speciation. Video format: *.mp4 (H.264 encoding).

Supplementary Video 6. Spatially-resolved net diversification rate. Full Phanerozoic sequences 
of the spatial distributions maps of net diversification rate using as model parameters, Q10 = 1.75, Kfood 
= 0.5 molC m-2y-1 and net diversification rate limits (ρmin - ρmax) = 0.001-0.035 Myr-1. The patterns of 
mass extinctions extracted from the fossil diversity curves of Sepkoski20, Alroy21 and Zaffos et al22 are 
represented as zero net diversification rate across the ocean (i.e., the entire ocean turns blue). Video 
format: *.mp4 (H.264 encoding).

Supplementary Video 7. Model diversity sampling. An example of how line transects are drawn 
from diversity peaks to diversity troughs during the model diversity sampling process. Video format: 
*.mp4 (H.264 encoding).



Supplementary Note 1. Converting Jaccard coefficient to Overlap coefficient.

The Jaccard similarity index (J) is the metric most commonly used to express the similarity between
two communities. Let us call the intersection of two samples An ∩ An+1 and their union An ∪ An+1. The
cardinal (number of elements) of a set will be represented by vertical bars, i.e. αn = |An|. The Jaccard
similarity (J) of  An and  An+1 is then  defined as the cardinal of the intersection divided by that of the
union:

J ( An , An+1 )=
|An∩ An+1|

|An∪ An+1|
=

|An∩An+ 1|

|An|+|An+1|−|An∩ An+1|

The J index between points n and n+1 is bounded between 0 and min(αn; αn+1)/max(αn; αn+1), where αn;
αn+1 are the diversities of two samples. A larger value for J (J > 1) would mean that there are more
shared  species  between  the  two  communities  than  there  are  species  within  the  least  diverse
community, which is ecologically absurd. Yet, using a single similarity decay function can lead the
computed value of J to be locally larger than min(αn;  αn+1)/max(αn;  αn+1). To correct this artifact, we
used the overlap coefficient (V) instead of J. The overlap coefficient is bounded between 0 and 1,
whatever the ratio of diversities. Therefore, using an overlap decay function never creates artifacts.

The overlap coefficient (V), also known as the Szymkiewicz–Simpson coefficient, is defined as the
cardinal of the intersection divided by that of the smallest set:

V ( An , An+1 )=
|An∩An+1|

(min (|An|,|An+1|))

Without loss of generality, let us consider that α𝑛+1 is smaller than α𝑛. We will call R = αn/αn+1 the ratio
of the two cardinals. V can be estimated from J and vice-versa as follows:

V ( An , An+1 )=J ( An , An+1 )
|An|+|An+1|−|An∩ An+1|

|An+1|
=J (An , An+1 ) (1+R−V ( An , An+1 ))

J ( An , An+1 )=
V ( An , An+1 )

1+R−V ( An , An+1 )

V ( An , An+1 )=J ( An , An+1 ) (1+R )−J (An , An+1 )V ( An , An+1 )

V ( An , An+1 ) (1+J ( An , An+1 ))=J ( An , An+1 ) (1+R )

V ( An , An+1 )=
(1+R ) J ( An , An+1 )

1+J ( An , An+1 )

V=
[1+

max (α n , αn+1 )

min (αn , α n+1 ) ] J
1+J
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