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Dietzel et al.1 tackle a critical issue in biology: the likelihood of 
species extinctions of reef corals, the key foundation species of the 
most diverse and threatened marine ecosystem on the planet. Their 
analyses proffer an updated2 means of quantifying population sizes 
and the conclusions are bold, potentially affecting the future direc-
tion of reef management and research. They conclude that the risk 
of global extinction for most coral species is low and that many of 
the International Union for Conservation of Nature (IUCN) Red 
List assessments for reef corals, which list up to one-third of species 
at elevated risk3, are flawed. However, we find problems with the 
suitability of the data used in their analyses that call into question 
these conclusions.

The species abundance data were collected using methods 
(10-m line intersect transects) that are strongly skewed towards 
detecting the most common taxa: 50% of species reported for 
the regions surveyed were not detected1. Very abundant taxa (for 
example, Pocillopora damicornis and Montipora digitata) were 
over-represented while less abundant and potentially threatened spe-
cies (for example, Leptoseris incrustans and Acropora jacquelinae3,4)  
were severely under-represented using this method. While mod-
elling was used to estimate the pooled abundance of species not 
detected, it is these less abundant taxa that need to be individually 
assessed for extinction risk.

Importantly, entire lineages were not considered: of the 819 spe-
cies of reef corals comprising 27 families and 103 genera5, only 318 
species from 17 families and 62 genera were assessed (39, 63 and 
60%, respectively). Furthermore, only a subset of reef habitats was 
surveyed (flat, crest and upper slope) over a limited range of depths 
(0–7 m) and latitudes (20.5° N–23.9° S). Globally, reef-coral species 
occupy a far wider range of habitats, depths (0–173 m) and latitudes 
(~34° N–32° S), hence the geographic scope of this study lends itself 
to a regional assessment of population sizes, precluding robust con-
clusions about global extinction risk.

The species data were collected two decades ago (1999–2002), 
before many of the severe mass bleaching events that have caused 
major mortalities and at the beginning of a period of sharp declines 
in reefs across the globe6. The analyses do not assess current popu-
lation sizes and, most critically, one analysis in time does not allow 
the rate of population change to be estimated. Species abundant in 
1999–2002 may not still have a low risk of extinction, particularly in 

the presence of new and emerging temperature-related threats such 
as mass bleaching and diseases7–9. For example, some of the most 
abundant species listed (that is, Pocillopora damicornis, Seriatopora 
hystrix and Stylophora pistillata) are particularly susceptible to mass 
bleaching and have suffered severe declines with possible extinc-
tions in some areas over the last 20 years8,9. Similarly, Acropora 
palmata was once abundant in the Caribbean but is now highly 
threatened10 and Ctenella chagius, once among the 25 most abun-
dant species across its range, is now close to extinction11.

We also found inconsistencies in the data. In the absence of 
quality-control data, some of the in situ identification methods 
are questionable, particularly for at least 33 species that normally 
require microscopic examination of skeletal characters for identifi-
cation (Supplementary Table 1). Some species abundance estimates 
are also difficult to reconcile with previous reports. For example, 
Isopora cuneata and Acropora nana were estimated second and fifth 
most abundant within the ecologically significant Acropora/Isopora 
group, but a wide-ranging study with expert taxonomic input 
ranked them 54th and 37th, respectively, in overall abundance12. 
The species in this group are difficult to distinguish in situ and the 
World Wide Acropora Collection, with some 28,000 expertly iden-
tified museum specimens, provides an authoritative guide to their 
relative global abundance13. It ranks the species 48th and 62nd, 
respectively. Dietzel et al.1 also estimated Psammocora profundacella  
as “hyperdominant” and 16th most populous, but a specialist study 
reports it “never dominant”, with a taxonomic history of misidenti-
fication14. We also note that the taxonomic nomenclature is out of 
date, with over 60 of the names used no longer accepted5.

Finally, the authors overlook calls to consider cryptic species in 
assessments of coral populations and their risk15,16. Several of the 
species they estimated as highly abundant and wide ranging are 
now known to consist of multiple genetically distinct species or lin-
eages (summarized17). These are often relatively rare and regionally 
restricted, potentially having a greater risk of extinction15. Only a 
small subset of reef corals has been analysed for cryptic species but 
they suggest a hidden wealth of diversity17. Furthermore, Dietzel 
et al.1 only consider census population size that does not reflect a 
key parameter of importance to conservation biology and extinc-
tion risk: effective population size, which can be as little as 11% of 
the census size18.
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In summary, Dietzel et al.1 provide a means of analysing popu-
lation sizes of some reef corals and valuable turn-of-the-century 
baselines for parts of Indonesia and the Pacific. However, their 
conclusions regarding a low risk of species extinction for most reef 
corals globally requires additional and contemporary data collected 
using methods that avoid bias towards the most abundant species. 
The ~500 species not assessed are likely to include those most at 
risk. But most importantly, the rate of population change is required 
to predict the trajectories of populations and associated risk, thus 
conclusions regarding risk are premature due to a lack of suitable 
data. We urgently need more data to understand the status of coral 
biodiversity and to identify and mitigate potential extinctions of 
these key foundation species.
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