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This is a proprietary dataset and interested users should contact the authors before using it in their research.

Based on published literature available online on or before October 5, 2012 + Klompmaker (2013). A species was assigned a value of ‘1’ for each single stage from which it has been documented. When the stratigraphic position of a species is uncertain and may be assignable to more than one stage, a fractional
value was assigned to each relevant stratigraphic stage. For example, a species that may be either Oxfordian or Kimmeridgian in age was assigned a value of ‘0.5’ for both those stages. For a species known to occur somewhere in an interval consisting of three stages, the species was assigned a value of ‘0.33’

for each stage, and so on. A value of '0.1' means that the species has not been found yet in that specific stage, but was found in a previous and subsequent stage.
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APPENDIX DR2: SUPPLEMENTARY FIGURES AND TABLES

ADDITIONAL FIGURES
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Figure DR1. Comparison of multiple tallying strategies that can be used to construct
stage-level diversity estimates based on the weighted presence-absence database
(Appendix DR1). The most conservative approach is to use only species with values of
1’, thus discarding less certain stratigraphic data and ignoring range-through presences
implied by species known from multiple non-consecutive stages. The least conservative
approach is to convert all fractional values to ‘1’ and also assign values of ‘1’ for all
range-through stages (e.g., a time series for a species with consecutive stage-level
values of 1, 0, 0, 0.5, 0.5 is converted to 1, 1, 1, 1, 1). An intermediate approach uses
original fractional values for species with uncertain stratigraphic position and applies a
range-through adjustment. All curves are standardized for the number of formations.
The stratigraphic resolution is poorer for the Cretaceous, as suggested by relatively
large discrepancies between the values for the conservative and aggressive approach.
The intermediate curve was used in final species-level analyses (Fig. 1A) and in
derivation of the genus-level curve (Fig. 1B).
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Figure DR2. Diversity curves reconstructed using three different methods (raw data,
corrected (per 5 my), and corrected (per 100 formations)). A: Species-level. B: Genus-
level. The ‘corrected (per 5 my)’ strategy was used to minimize variation in the duration
of stages, potentially affected comparison of diversity across stages. A corrected value
of number of taxa per 5.0 myr was used (note that 5.0 myr approximates the average
stage duration in the Mesozoic: 6.2 myr). A similar corrective method was used by
Kiessling (2002) for a stage-level analysis of Phanerozoic reefs. The August 2012



version of the International Stratigraphic Chart of the International Commission on
Stratigraphy was used to obtain the duration of each Mesozoic stage (see also Table
DR2). To correct for the variable number of formations per stratigraphic stage, decapod
diversity was standardized by the number of marine fossiliferous formations for each
Mesozoic stage (data downloaded from the Paleobiology Database (www.pbdb.org) on
May 10, 2012). The corrected, per stage diversity, expressed as diversity per 100
formations (close to the average number of formation per Mesozoic stage with 83),
minimizes the combined effects of the stage duration (i.e., longer stages tend to yield
more formations), the unequal preservation of rocks, and geographic collecting biases
(see e.g., Raup, 1976; Peters and Foote, 2001; Marx and Uhen, 2010). All species-level
curves yield similar results and correlate significantly for raw data and first differences
(Table DR1). The genus-level curves corrected for formations and duration also
correlate significantly (Table DR1), but do not track each other as tightly as their
species-level counterparts. The first differences for uncorrected genus-level curve do
not correlate with either of the corrected curves (Table DR1). The curves corrected for
number of formations are used in the final analyses.
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Figure DR3. Species to genus ratios of decapods throughout the Mesozoic plotted using
three-stage time intervals, which is the same binning resolution as that used to compare
decapod diversity with reef abundance and sea level (see Fig. 2). The species to genus
ratio was calculated based on range-through species and on genera with range-through
species, but not range-through genera to avoid artificially decreasing species to genus
ratios for time intervals lacking species within range-through genera. If the range-
through genera strategy were to be used some genera would be present in certain time
intervals, but would have no species representing this genus. This would result in an
artificially suppressed species to genus ratio for those time intervals.
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Figure DR4. Mesozoic genus-level decapod diversity with genera grouped by
sedimentary facies. Two approaches were used. First, a fraction of the genus in each
sedimentary category based on all species within the genus was applied to the entire
range of the genus. Thus, if the majority of species were found in siliciclastic settings,
the genus was categorized as ‘siliciclastic’ for its entire range (even for stages where it
was represented by species found in non-siliciclastic species). This approach assumes
that environmental distribution is conserved across the range of the entire genus. In the
second approach, the genus assignment was done separately for each stratigraphic
stage based solely on species present in that stage. This approach assumes that
congeneric species may vary in habitat preference and the genus estimate should not
be generalized across species but be based on only species from the analyzed time
interval. For the stages within the range from which no species is known, those stages
were assigned to ‘other’ because the other category already included genera from
which the sedimentary setting is unknown. The approaches yielded consistent results,
and only the results based on the first approach are shown here.
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Figure DR5. Relative frequency of genera containing different numbers of species for
reef-associated and non-reef taxa. The reef-associated decapods contained statistically
more species per genus than non-reef genera (x* = 5.96, p = 0.015, Kruskal-Wallis
test). The difference is also significant when data are restricted to Brachyura only (x? =
6.76, p = 0.009), but not Anomura (x> = 1.91, p = 0.167). Each genus was categorized
as ‘reef-associated’ or ‘non-reef’ taxon (see Fig. DR4) based on facies distribution of
species within that genus. When > 66.7% of congeneric species were found in reef-
associated or non-reef sediments, the genus was assigned to one of those two
categories. If none of the facies groups exceeded 66.7% of species, the genus was
excluded as ‘unknown’. The non-parametric Kruskal-Wallis test was used to test for
differences in the median number of species per genus for reef versus non-reef genera.
This test was performed for all Decapoda, Brachyura, and Anomura (Table DR3), but
not for lobster and shrimp genera because of the insufficient sample size for reef-
associated taxa.



ADDITIONAL TABLES

Table DR1. Spearman's rank correlation coefficients (rs) and associated p-values for
pairwise comparisons of stage-level diversity curves of the raw data and the two
corrective strategies (see Fig. DR2). Upper-right cells report results for the raw data and
lower-left cells show the correlations for first differencing. The upper table is for species-
level results; the lower for genus-level results.

Raw data species-level

First differences species-level Raw data Duration corrected Formation corrected
Raw data rs =0.876; p < 0.001* rs =0.915; p < 0.001*
Duration corrected rs = 0.340; p = 0.035* rs = 0.878; p < 0.001*
Formation corrected rs =0.512; p = 0.002* rs = 0.545; p = 0.001*

Raw data genus-level

First differences genus-level Raw data Duration corrected Formation corrected
Raw data rs =0.781; p < 0.001* rs = 0.804; p < 0.001*
Duration corrected rs =-0.101; p = 0.301 rs =0.793; p < 0.001*

Formation corrected rs =-0.073; p = 0.353 rs = 0.434; p = 0.009*




Table DR2. Spearman's rank correlation coefficients (rs) and p-values comparing
species- and genus-level decapod diversity curves to sea level and reef abundance
curves using three-stage intervals and correction for stage duration (instead of number
of formations as in Table 1).

Raw data First Differences
Reefs Sea level Reefs Sea level
rs = 0.697, rs =0.818; rs = 0.683; rs =0.318;
Species
p =0.012* p =0.002* p =0.021* p =0.202
rs = 0.442; rs = 0.806; rs = 0.250; rs =-0.033;
Genera

p = 0.100 p = 0.002* p =0.258 p = 0.466




Table DR3. Data on the number of genera, the mean number of species per genus,
standard deviation of number of species per genus, and skewness in distribution of
number of species per genus of “reef-associated” and “other” decapods. Analyzed for all
decapods, brachyurans only, and anomurans only.

Number of Mean number of species Standard Skewness
genera per genus Deviation
Reef-associated decapod genera 35 2.51 2.66 2.15
Other decapod genera 78 1.62 1.74 3.93
Reef-associated brachyuran genera 59 2.20 2.44 2.67
Other brachyuran genera 206 1.61 1.53 3.58
Reef-associated anomuran genera 21 1.86 217 4.07

Other anomuran genera 19 1.32 0.82 2.69




Table DR4. Spearman's rank correlation coefficients (rs) and p-values comparing
species- and genus-level decapod diversity curves to sea level and reef abundance
curves using three-stage time intervals with diversity standardized per 100 formations.
Decapods from the Late Jurassic Lagerstatten are excluded (see Table 1 for results
using data including Lagerstatten).

Raw data First Differences
Reefs Sea level Reefs Sea level
rs =0.709; rs = 0.830; rs =0.783; rs =0.343;
Species
p =0.011* p =0.001* p = 0.006* p=0.183
rs = 0.648; rs = 0.939; rs = 0.567; rs =-0.234;
Genera

p =0.021* p <0.001* p = 0.056 p=0.272
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