
phylogenetic signal in the logit-transformed proportions of
species at-risk (Purvis et al. 2000) and in the calculated
probabilities of family extinction. We also conducted a non-
nested sister-group analysis of the risk per family between
smaller and larger clades, comparing whether clades with
similar evolutionary history show differences in risk that
correlate with species richness differences (Vamosi &
Vamosi 2005b).

RESUL T S

Whereas !7.5% of all angiosperm species are listed as at
risk on the IUCN Red List, averaged at the family level 11%
of species per family are at risk. If the extinction of each
species within a family is an independent event, the average
estimated rate of family-level extinction within the next
100 years is relatively low (mean risk of family extinction is
0.6%) because most families have many species. However,
37% (19 out of 52) of monotypic angiosperm families are at
risk (CR, EN, or VU). Family-level extinction will be
concentrated within these 19 families (sensu Angiosperm
Phylogeny Group 2003), namely Aphloiaceae, Aphyllanth-
aceae, Bretschneideraceae, Cephalotaceae, Desfontainiaceae,
Drosophyllaceae, Gomortegaceae, Hesperocallidaceae,
Ixerbaceae, Koeberliniaceae, Lactoridaceae, Medusagynaceae,
Pentadiplandraceae, Plocospermataceae, Rhoipteleaceae,
Rhynchocalycaceae, Setchellanthaceae, Tetracarpaeaceae,
and Ticodendraceae. There are also three ditypic families
with every member at risk (Aphanopetalaceae, Dirachma-
ceae and Medusandraceae) for a total of 22 at-risk families
(families where 100% of the species are threatened). All
other families, despite potentially having high proportions
of at-risk species, are predicted to have surviving species
within the next 100 years, resulting in a low probability of
extinction for the family as a whole.

This clustering of extinction risk in species-poor families
means that there are far more at-risk families than expected
by chance (22 vs. 4; see Fig. 2). The estimated number of
these families that we will realistically lose depends on our
projections of extinction of at-risk species (see Methods),
which in turn depend on our efforts to conserve at-risk
species. Within the near future (the next 100 years), it is
estimated that roughly one-third of at-risk species will
actually be lost (see Methods); we can therefore expect seven
families to go extinct (cf. 2 under random species extinction;
Fig. 2). Re-analysis of the data using only families recog-
nized under the Brummitt (1992) system of classification
produced similar results, suggesting that the findings are
robust to taxonomic treatment.

The EH of each family, and the proportion of EH that is
unique to each family [as calculated with quadratic entropy
(Pavoine et al. 2005)] are summarized in the online
Appendix. The EH and OG lost is roughly proportional

to the number of families lost in both scenarios of
extinction (see Suppl Fig. S1). This is because monotypic
and non-monotypic families harbor equivalent EH (69.4 vs.
71.9 million years ago; F1437 = 0.43, P = 0.51) and origi-
nality (OG, F1437 = 0.009; P = 0.92) Grouping the 22
at-risk families (monotypic + ditypic) together reveals that
at-risk families have EH or OG equivalent to families that
are not at high risk of extinction (EH: F1437 = 1.48;
P = 0.22; and OG: F1437 = 1.56; P = 0.21, and see Suppl
Fig. S1). Therefore, extinction risk is not clustered in
particularly evolutionarily distinct angiosperm families. In
fact the EH and OG lost per family is slightly lower for
threatened families than a random selection (Fig. S1).

Given the threat to species-poor families, in the worst-
case scenario of losing all !at-risk" families, 4.1% of the
estimated 35 244 million years of angiosperm family
evolutionary history (or 1432 million years) will be lost vs.
the 266 million years (0.75%) expected through chance
(Fig. 3a), resulting in an additional !1165 million years of
angiosperm evolutionary history at risk. Originality showed
similar but more variable results (Fig. 3b). This is because

Figure 2 More angiosperm families will go extinct if currently
threatened species are lost than if random species are lost.
Examination of the difference between the black and red lines
when 100% of the threatened species go extinct conveys the degree
to which threat is concentrated in species-poor families; 18 more
families have every member threatened compared to random
expectations (lost families are often monotypic). Including more
realistic extinction projections (e.g. !32% of threatened species
will go extinct rather than 100%), we still expect to lose
significantly more families than expected under random extinction
scenarios.
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