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ABSTRACT

Molecular phylogenetic analyses have revealed that many scleractinian coral species described using
traditional taxonomic approaches are composed of multiple distinct genetic lineages. Resolving the taxonomy
of these lineages requires an integrated approach that combines molecular phylogenies with additional lines
of evidence (e.g. morphological, geographical and ecological data), alongside examination of type material.
This approach is essential to determine which of these lineages represent distinct species, and in furn whether
these distinct species represent nominal species that are valid, are currently considered synonyms, or are
undescribed. Given that most scleractinian coral type specimens are bleached skeletons lacking tissue for
molecular analysis, the key fo testing the validity of nominal species is the collection of topotypes; specimens
collected from the type location of the nominal species that closely match the morphology of the type material.
These provide a molecular archetype of the nominal species to allow for robust molecular tests of specimen
identity and species evolutionary relationships. Here, we collate information from 383 authorities, between
1758 to 2025, into a nomenclature containing the taxonomic status and type location for all nominal species
of extant hermatypic Scleractinia. The nomenclature covers 2,338 nominal species and includes information
such as nominal species name, species authority, year described, current status (valid, invalid, unaccepted),
accepted species name and source of synonymy. Importantly, the type location was fraced (to varying levels
of precision) for 2,132 of these nominal species, with only 206 species type locations remaining untraceable at
time of publication. The nomenclature also includes information on all 383 authorities and the 362 original texts
they are contained within. This resource will facilitate the necessary taxonomic revisions to produce a workable
taxonomy and provide valuable information for the wider coral reef scientific community and managers trying
to confidently apply names to the distinct lineages increasingly revealed by molecular data.

BAC KG ROUN D AND SUM MARY the hermatypic Scleractinia that emerged in the later

part of the 20th century, despite its continued use

Taxonomy and species names underpin virtually for coral identification in research and management
all research on coral physiology, ecology, and (Huang et al. 2011, 20144, 2014b; Arrigoni et al. 2014;
population genetics. A robust taxonomic framework Huang et al. 2016; Quek et al. 2023; Bridge et al. 2024;
that accurately reflects species boundaries and Rassmussen et al. 2025). The inability to accurately
evolutionary relationships is therefore essential identify species, discern geographic ranges and
for scientific inference and communication, as well assess population trajectories compromises our
as the effective management and conservation capacity to manage coral reefs in the face of
of coral reefs. Historically, coral taxonomy was existential threats such as climate change (Hughes
based largely on morphological characteristics of et al. 2017).

the skeleton. However, the extensive phenotypic
plasticity within and between coral species has long
posed challenges for delineating species boundaries
and geographic ranges (Veron & Pichon 1976; Todd
2008; Paz-Garcia et al. 2015; Brambilla et al. 2022). ~ comprehensive  molecular and  morphological
Molecular approaches have revealed that many of re-evaluation of all nominal species. Unfortunately,
the morphological characters traditionally used unlike many other taxonomic groups, type material
to distinguish families, genera and species are not for scleractinian corals is primarily dried and/or
taxonomically informative and do not reflect corals’ bleached calcium carbonate skelefons, lacking

evolutionary history or systematic relationships preserved Tissu.e..Therefore, it ?S rarely possit?le
(Romano & Palumbi 1996: Fukami et al. 2004, to sequence original name-bearing type material
using the increasingly effective high-throughput

Resolving the taxonomy of scleractinian corals
will require the monumental task of revisiting
past decisions on synonymies, along with a

2008), leading to revisions at every taxonomic ) ) ; -
level (Kitahara et al. 2016). The last 20+ years of sequencing techniques used in other taxonomic

molecular and morphological analysis has revealed groups (Blc-.!imer et al. 2015 McCorm.ack ef .aI.
fundamental flaws in the taxonomic framework of 2016; McGuire et al. 2018). Instead, the integration
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of type specimens into a molecular framework is
best achieved through the collection and genetic
sequencing of fopotype specimens (Bonito et al.
2021. Although not formally regulated by the
International Code of Zoological Nomenclature
(ICZN), a topotype is a specimen of a species
originating from the type location of the nominal
species, with morphological features matching
the diagnosis of the name-bearing type material.
Topotypes can provide tissue from which DNA can
be extracted and sequenced to anchor a nominal
species identity within a molecular phylogeny.
Combined with additional samples, these anchored
phylogenies enable species boundaries to be
more precisely circumscribed, improving both
species delimitation and the consistency of their
interpretation and application. For example, Bridge
et al. 2024) included topotypes of Acropora tenuis
(Dana, 1846) and A. kenti (Brook, 1892), which was
synonymised with A. tenuis by Veron & Wallace
(1984). These 2024 topotype anchored phylogenies
demonstrated that both nominal species were
distinct and valid, warranting the resurrection
of A. kenti. Similarly, Rassmussen et al. (2025)
investigated the A. hyacinthus (Dana, 1846) complex
using topotype anchored phylogenies, leading to
the removal of nine nominal species from synonymy
and the description of five new species. Additionally,
collecting topotypes allows for observations of field
characters that are not evident from the skeletons
of type material, providing additional information
for species identification that can be used by non-
taxonomists (e.g. colour, colonial morphology,
habitat). In many cases, information on the type
location of a nominal species requires investigating
the original description, the museum catalogue,
or the museum label that accompanies the type
material. This information is scattered across more
than 380 authorities published over the last 250
years, as well as specimens and archival records
housed in numerous institutions around the globe,
underscoring the need for a nomenclature database
that consolidates this information and makes it
readily available.

Here, we present a nomenclature with information
on type location for 2,338 nominal species of extant
hermatypic Scleractinia. This process involved online
searches and interlibrary loans to access books or
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PDF files for 383 authorities. The nomenclature
includes the type location of each nominal species
as well as other information that can be used to infer
a type location, such as the person who collected
it or the voyage/expedition on which the specimen
was collected. This information is required for
field collection of topotypes, but can also be used
to determine the most likely name of a specimen
collected from a particular location. Using the
nomenclature, authors can identify nominal species
described from their region, allowing them to apply
the appropriate names fo species in advance of
formal taxonomic revisions. Ultimately, the aim of
this nomenclature is to stimulate and enable the
taxonomic revisions required to produce a workable
taxonomic framework for science and conservation.

METHODS

An initial list of the nominal species of hermatypic
scleractinian corals and associated information
was retrieved from the World list of Scleractinia
(Hoeksema & Cairns 2025), a section of the World
Register of Marine Species (WoRMS) (WoRMS
Editorial Board 2024). Through a combination of
this list and additional searches by the authors,
362 publications were identified and located (either
online or as an interlibrary loan) that contain original
species descriptions. For a species to be included in
the nomenclature, it required a binomial name and
written description (e.g. some form of descriptive
text beyond a name). Information under ‘Data
entry’ was extracted from the 362 publications and
cross-referenced with the information in WoRMS.
Type material, museum collection records, and
additional material (such as ship logs) were also
consulted where appropriate to supplement and/
or clarify original published information. Nominal
species found in the publications but not listed in
WoRMS were subsequently added to the species list.

On identifying type location

The type location of a nominal species is usually
included in the species description. However, many
of the authorities of species descriptions are over
100 years old and the way information is presented
is not always as precise or clear as current standards.
Original publications that contain location and
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collector information have been presented in the
nomenclature exactly as written, even if the place
name is ambiguous or has changed over time.
Alternatively, information on type location is often
found elsewhere in the publication the authority
was a part of, such as in the fitle, introduction, or
the description of plates. Where the type location
is vague, unclear, or not listed, additional material
can provide relevant information. For example,
physical labels associated with the type materials
often provide location data that is not in the original
description.

When the type location is not evident in the
authority or on the specimen label, it is possible to
infer from records of the ship or expedition on which
the specimen was collected. For example, Verrill
(1866) lists several species as having a type location
of ‘Ousima - Japan’ This could refer to Oshima
Island [ B, the largest of the Izu Islands in Tokyo
prefecture, or Oshima Island [KE] a large island
in Fukuoka prefecture, or indeed any of the large
islands in Japan because Oshima literally means
‘large island’. In this specific case, these specimens
were collected on the U.S. North Pacific Exploring
Expedition, a well-documented voyage, where the
published ship logs give latitudes and longitudes
for the sites where the vessel anchored (Small 1856).
It is reasonable to assume that the specimens were
therefore collected in the general area where the
ship was anchored. From this information, we were
able to identify the island Verrill called ‘Ousima’ as
Amami Oshima [BBEEKE], a large island between
Kagoshima and Okinawa prefectures.

Many nominal species were described by
researchers based on specimens collected by
others; the biography of the collector often helps
infer a more precise type location if the one given by
the authority is vague. For example, Lamarck (1816)
used the following type locations for many of his
specimens ‘Habite les mers Australes’ [inhabits the
Southern Seas], or ‘Habite les mers de la Nouvelle-
Hollande’ [inhabits the seas of New Holland]. Both
describe too large an area or too vague a location fo
be particularly useful for the collection of topotypes.
However, in some cases Lamarck also listed the
collectors as ‘Péron et le Sueur’. Francois Péron and
Charles Alexandre le Sueur were naturalists on the

Baudin expedition (1800-1803). Peron’s journal
suggests that corals from ‘Nouvelle-Hollande’ were
only collected at two locations on the west coast
of Australia: Hamelin Bay (34.2°S, 115°E) and Shark
Bay (25.5°S, 113.5°E) (Péron et al. 1807). Similarly,
Physophyllia ayleni Wells, 1935 has a type location
of Japan’, with the collector listed as J.F.R. Aylen’
Acropora pruinosa (Brook 1893), with a more precise
type location of ‘Tsu-sima’ [Tsushima Island], Korea
Straits also lists the collector as J.F.R. Aylen Esq.,
R.N. (short for Esquire, Royal Navy). Furthermore,
the tag on the lectotype in the British Museum
lists his first name as John. With this information,
British Navy records can be used fo establish the
collectors” movements. John Franklin Robins Aylen
served as a Midshipman on the HMS Perseus (1861),
where medical reports indicate he was injured at the
age of 17 while the ship was involved in the Anglo-
Japanese hostilities of 1863-64 in Kagoshima, Japan.
Furthermore, the ship was posted to Nagasaki
prefecture in June 1864, suggesting that Aylen’s
travels were limited to the waters of Kagoshima,
Nagasaki and Tsushima Island in the Korea Strait.
Therefore, it can be inferred that P. ayleni Wells,
1935 was likely collected from the west coast of
Kyushu, potentially from Tsushima Island alongside
A. pruinosa (Brook, 1893).

DATA ENTRY

WoRMS_AphialD: A unique identifier (taxon Aphia
ID number) listed in WoRMS, or ‘Not Listed’ if the
nominal species is not in WoRMS.

Nominal_Species: A valid species can have multiple
names through fime. For example, Pocillopora
damicornis (Linnaeus, 1758) was originally described
as Millepora damicornis, then placed in the genus
Madrepora by Pallas (1766), and finally moved into
the genus Pocillopora by Lamarck (1816). Here, we list
the nominal species name as spelled by the original
authority, in this example Millepora damicornis.
We also include nomen novum (Latin for ‘new
name’) to provide clarity when a species has been
renamed for nomenclatural reasons, e.g. because
it was designated as a junior homonym under the
International Code for Zoological Nomenclature
(Article 53: ICZN 1999). For example, Madrepora
ornata Brook, 1891 is a homonym of Madrepora
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ornata DeFrance, 1826 (fossil) and was given the
nomen novum Madrepora affinis Brook, 1893. Both
Madrepora ornata Brook, 1891 and Madrepora
affinis Brook, 1893 are included in the nomenclature.

Authority: The taxonomic authority of the
nominal species. In many cases, this is the same
as the publication where the nominal species was
described, e.g. for M. damicornis the authority
is Linnaeus, 1758. Occasionally the taxonomic
authority differs from the citation for the publication
in which the nominal species was described, e.g.
for Micromussa pacifica the authority is Benzoni &
Arrigoni, 2016, but the citation for the publication
is Arrigoni et al. (2016). When the species name is a
nomen novum, we cite the authority that provided
the new name.

Year_Described: The year in which the original
species description was published. Determining
the correct publication year of nominal species
descriptions can be complicated, e.g. if they were
published as part of a larger series (see Ott, 1995).
Consequently, some of the years presented in the
nomenclature differ to those in WoRMS. Primarily,
we list the year described as the date of publication,
however, we use dafes listed in Ott (1995) for the
year of Esper’s descriptions. Similarly, for species
described by Milne-Edwards and Haime, we use the
publication date of the monograph series they are
contained within.

Valid_Invalid_Uncertain: The status of a nominal
species, regardless of genus combination or spelling
change.

- Valid: If the nominal species is considered valid.

- Invalid: If the nominal species is considered
invalid, e.g. a junior synonym.

- Uncertain: If the nominal species has not been
assessed.

Status_WoRMS: The status of the genus or species
name currently listed in WoRMS. Explanations as
defined in WoRMS.

- Accepted: Valid name (International Code for
Zoological Nomenclature) or name considered
to be taxonomically correct (International Code
for Botanical Nomenclature).

- Unaccepted: Synonym name, or anything that
is not accepted.
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- Uncertain:  To indicate taxonomic or
nomenclatural uncertainty for cases that cannot
be classed as either ‘accepted’ or ‘unaccepted’.

- Not listed: Species not listed in WoRMS when
present manuscript was submitted.

Status_Justification_WoRMS: The reason for the
status of a genus or species as stated in WoRMS.

- Synonym: When a species/genus is
synonymised with another species/genus.

- Basionym, superseded combination: When a
species is transferred to another genus.

- Homonym: To indicate the invalid status of the
junior or later established species with identical
names.

- Nomen nudum: Latin (meaning ‘naked name”),
applied fo a nominal species name that does
not comply with the naming requirements of
the Code because it lacks a description.

- Nomen oblitum: Latin (meaning ‘forgotten
name’) applied after 1 January 2000 to a
name, unused since 1899, which due to ICZN
Article 239.2., does not take precedence over
a younger synonym or homonym in prevailing
usage.

- Amended spelling: When a species name
is changed to correct errors in the original
spelling.

- Nomen dubium: Latin (meaning ‘doubftful
name’), applied to a nominal species name of
uncertain or doubtful taxonomic application
(no appropriate type material or if the original
description is vague or inadequate).

- Taxon inquirendum: A taxon of which the
taxonomic validity is uncertain or disputed by
different experts.

Evidence_of_Formal_Synonymy: The authority
for the earliest evidence of synonymy (either
made or upheld), if applicable. Species synonymy
is not static, as nominal species can shift in and
out of synonymy over time, or can shift between
synonymy with different species. For example,
Acropora humilis (Dana, 1846) has been associated
with 15 synonymies by Wells (1954), five by Veron &
Wallace (1984), and four by Wallace (1999). Further,
of the 50+ synonymies listed within Wells (1954),
only 19 remain unchanged (which is reflected in
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the nomenclature); others have been resurrected,
re-synonymised with different taxa, or since been
deemed unresolved (e.g. taxon inquirendum).

Year_Synonymy: The year in which the ‘Evidence_
of_Formal_Synonymy’ was published.

Valid_Name: The valid (accepted) name listed in
WoRMS for a given nominal species.

Family and Genus (two categories): The family and
genus names currently associated with the valid
name in WoRMS. These columns have been included
to capture all the relevant nominal species for those
aiming to revise a given family or genus.

Valid_Name_Authority: The taxonomic authority
of the species listed under ‘Valid_Name’ If the
name of a species has changed, either because it
has been moved to a different genus, or through a
change in spelling, the authority name is placed in
parentheses, e.g.

- Nominal species: damicornis
Linnaeus, 1758
- Valid name: Pocillopora damicornis (Linnaeus,

1758)

Millepora

Type_Location_Original: Type location as originally
written in the species description. If a type location is
not mentioned in the species description, applicable
information found elsewhere in the publication was
used (e.g. title, infroduction, description of plates).
Additional material was consulted in cases where
the type location was not immediately clear (see
On identifying type location and ‘Type_Location_
Source).

Original_Language: The language the original
species description was written in.

Type_Location_Translation: Translation of type
locations when not originally recorded in English.
Languages include Chinese, Danish, Dutch,
French, German, Japanese, Latin, and Russian, and
franslations were performed by authors of this
manuscript or by Google Translate.

Type_Location_Source: Source in which the type
location information was found, e.g. in the original
text, on the label of the type materials or in a
museum catalogue.

Type_Location_Current: The type location given

in the authority often differs from the name used
today. For example, the type location of Lobophyllia
sinuosa (Quoy & Gaimard, 1833) is recorded as
‘habite le havre Carteret de la Nouvelle-Irlande’
[inhabits Carteret Harbor in New lIreland]. The
current name for Carteret Harbor is Lamassa Bay in
Papua New Guinea.

Type_Location_Precision: Type localities were
categorised info six groups based on the precision of
available information: Exact location (Given latitude
and longitude, specific bay, reef, or small island),
Specific area (within 200 km), General area (within
200-1000 km), Local region (within 1000-2000
km), Oceanic region (2000 km+), and untraceable.

Latitude and Longitude (two categories): The
latitude and longitude of the type location. Precision
is reflective of 'Type_Location_Precision'.

Collector: The person(s) who collected the
specimen. The name of the expedition, ship, or
institution is provided if the name of an individual
is not listed.

DATA RECORDS

The nomenclature in xIsx format file can be
downloaded from Figshare (Crosbie et al. 2026).
The file contains two sheets: the first sheet
(‘Nomenclature’) contains data entry described
above; and the second (‘Authorities’) contains
information on all 383 authorities and the 362 original
publications they are contained within. The data
includes information on 2,338 nominal species, of
which 900 are currently considered ‘Valid’, 1047 are
currently considered ‘Invalid’, and 391 are currently
considered ‘Uncertfain’ (unresolved). Of these
2,338 nominal species, the exact type location was
traced for 1,385 species, the specific area for 242
species, the general area for 273 species, the local
region for 118 species and the oceanic region of 114
species (Fig. 1. The type location was untfraceable
for 206 species. The PDFs of specific original text
can be made available by request to the Editors of
the nomenclature, Crosbie and Baird (AJC & AHB).
All information has been through multiple quality
control checks by all authors and will be updated
annually as new information become available or if
changes are requested by AJC & AHB. Contributions
to the nomenclature are welcomed at any time
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Figure 1. Type locations for the nominal species of extant hermatypic Scleractinia presented in the
nomenclature. Type localities were categorised info six groups based on the precision of the information
available: Dark blue = exact location (n=1,385), light blue = specific area (n= 242), light green = general area
(n=273), orange = local region (n=118), red = oceanic region (n= 114).

and should be sent to the contact details listed on
Figshare (Crosbie et al. 2026).

Technical validation

The nomenclature is governed on a voluntary basis
by Editors (AJC & AHB), Assistant Editor (TCLB),
and an Administrator (AJC). Quality control of data
and editorial procedures include:

1. User feedback: Any issues or errors can be
reported for any species by email to the Editors
(contact defails listed on Figshare [Crosbie et
al. 2026D.

2. Editorial approval: Once a user sends
information to an editor, the information will be
checked by all editors and then incorporated
info the nomenclature where appropriate by
the Administrator.

Usage notes

At the beginning of a project requiring coral sampling
or identification, such as coral ecology, population
genetics, population biology or taxonomy, we
recommend that the nomenclature be used in two
ways: 1) To identify the type locations of all nominal
species within the genus or group of interest;
2) To identify all nominal species from the particular
geographic area of interest. In both cases, once the
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nominal species have been identified, the authorities
for each nominal species can be consulted to obtain
the original description or any other relevant
information such as the museum where type
material is located. Many museum collections are
being actively digitised and made freely available,
making it increasingly straightforward to locate and
view images of type material online. For example, the
extensive coral collections held by institutions such
as the Smithsonian Institution, the Muséum national
d'Histoire natfurelle, and the Queensland Museum
Tropics are now available through searchable digital
platforms. The senior synonym can also be useful
when collecting topotypes. For example, if searching
for a topotype of Acropora fruticosa (Brook, 1892),
it is reasonable to assume that it will look like
A. humilis (Dana, 1846), the current senior synonym
(Wells, 1954). In some recently described species
(generally within the last 10 years) genetic material
and/or sequence data are available and should be
incorporated into genetic studies; ideally this data
will be made available for every future new species
description.

One challenge when designating fopotypes is
determining how close to the type location a
specimen must be collected. There is no specific
answer to this question (either for corals specifically
or taxonomy more broadly), as it is highly dependent
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on the infrinsic characters of the taxon of interest,
along with extrinsic factors such as the position
of biogeographic and political boundaries. Ideally
the closer the better, as a topotype becomes a
more accurate proxy for the original type material
the closer it is collected to the type location. If the
exact type location is known, then this process is
relatively straightforward. If it is not known, then
several additional specimens should be presented
from across its potential range, along with
supporting evidence such as ship logs or museum
collection history used to infer type location where
required. However, geographic proximity alone
is not sufficient. Morphological similarity to the
type material is the priority, as a topotype that
does not match the type material undermines its
utility. Given that this involves comparing one
specimen to another, the capacity for quantitative
comparisons is limited. This limitation reflects the
infrinsic problems with the type-based approach
used in taxonomy, as a holotype is unlikely to
capture the natural variation in morphology
among all individuals of a species. In addition, even
when a fopotype specimen closely matches the
morphology of the original type, the potential for
the existence of multiple genetic lineages with little
or no morphological differences cannot be ruled out.
Nevertheless, the designation of fopotypes should
prioritise both proximity to the type location and
close morphological correspondence with the type
material. Neither criterion alone is sufficient, but
when applied together they provide a practical and
defensible basis for anchoring species identities in
coral taxonomy, despite the recognised limitations
of type-based approaches.

Given these limitations, we advocate the roufine
use of open nomenclature to ensure consistent
documentation of species and samples across
publications, including the qualifiers cf. and aff,, or
the assignment of unique provisional labels (e.g.
Acropora sp. 1; Acropora aff. digitifera ‘Ningaloo”),
with all usages documented by photographs of
vouchers, preferably of both living colonies and
skeletal material. Open nomenclature provides
a transparent way fo express uncertainty when
linking samples to an existing nominal species
and is preferable to forcing specimens intfo named
taxa when correspondence with type material

is uncertain. The use of cf. is appropriate where
specimens closely resemble a named species but
cannot be identified with confidence (e.g. not linked
to a topotype), whereas aff. should be reserved
for material showing consistent differences
suggestive of a distinct lineage (ie. a different
species). Such usage does not constitute the
description of new taxa, but documents testable
hypotheses of morphological affinity that can be
refined as additional comparative and molecular
data become available, while also making the basis
of identification clear and reproducible for future
reassessment.
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