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ABSTRACT

Many of the names used by specialists in studies of hominin evolution are outside the formal Linnaean classifi-
cation governed by the International Code of Zoological Nomenclature. These names include many of the most
widely used terms in the field, such as “Neanderthal” and “modern human.” Although these may be considered
as “informal” in comparison to Linnaean classification, such names are often used as formal units of analysis in re-
search as well as for communication to the public. Researchers have defined more and more of these non-Linnaean
names in recent years, in part connected with the greater application of genomic information to recognize ancient
groups. Archaeogenomics, which encompasses many Holocene and terminal Pleistocene human populations, has
naming practices that are distinct from those typical of paleoanthropology. A survey of non-Linnaean names in
current use within hominin evolution research reveals four overlapping patterns of naming, which have shifted
in importance over the years. These practices have a history that began in the eighteenth and nineteenth centuries
with the classification of human races. While some paleoanthropologists have argued for greater application of
formal Linnaean names, the flexibility of non-Linnaean nomenclature has encouraged many specialists to use
them in scientific communication and public engagement.

esearchers today use an array of non-Linnaean names

for populations and groups of prehistoric hominins.
Examples include “Neanderthal,” “Cro-Magnon,” “robust
australopith,” and “hobbit,” among many others. Some—
like “Neanderthal” —are common or vernacular names
known to the public and translated across languages. But
others—like “habiline” —may have been used by research-
ers and educators but otherwise mentioned only rarely
outside of anthropological or historical writing. These are
informal terms and yet they function within the science
more than informal names in other taxonomic groups, such
as the common names of birds. Such names for hominins
are often applied formally by researchers to describe their
units of analysis, from populations to putative species and
higher-level groups. In the field of paleoanthropology,
“Neanderthal” and “modern human” have each been used
as formal units of analysis in scientific research articles and
academic books more often than any Linnaean binomial
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other than Homo sapiens (Figure 1). The use of such non-
Linnaean names is accelerating. Specialists in human evo-
lution have invented more new non-Linnaean names in re-
cent years than they have diagnosed formal Linnaean taxa.

Specialists invent and use such non-Linnaean names
for varied reasons. A name may apply to population-level
or sample-level grouping where a Linnaean name does not
fit. For example, the meaning of “modern human” for most
researchers includes all living populations of Homo sapiens
and some fossil samples while excluding fossils that a re-
searcher might attribute to “early Homo sapiens” or some
other category. Specialists sometimes use a non-Linnaean
name to facilitate greater consensus than a Linnaean clas-
sification would inspire. This is one of the factors that has
buoyed the term “Neanderthal” instead of the formal Homo
neanderthalensis or H. sapiens neanderthalensis (Tattersall
2007). Increasingly, geneticists invent names for ancient
hominins that may be known either from ancient DNA or
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Figure 1. Scientific journal articles per year using various Linnaean and non-Linnaean names from human evolution research. Article
counts across all scientific disciplines from 2000 to 2023 generated from Web of Science (Clarivate).

from population modeling. This is the origin of the terms
“Denisovan” (Reich et al. 2010) and “superarchaic” (San-
chez-Quinto 2014). Scientists also invent names for ancient
groups for the purposes of marketing research to the pub-
lic. While some such names may be intended only for in-
formal use, such names may later gain currency in research
contexts, as happened with the name “hobbit” (Goulden
2013).

These names are outside the Linnaean classification for
animals, which is codified in the International Code of Zoo-
logical Nomenclature (ICZN) and adjudicated by the Inter-
national Commission on Zoological Nomenclature (1999).
Names like “modern human” and “Denisovan” are not
governed by any body, nor are they described in any formal
code. Specialists may use them in classifications outside the
ICZN, may redefine the names, or may use the same name
to refer to several different things. Further, unlike Latin
binomial names, non-Linnaean names can be translated
or rewritten in varied world languages. Researchers rely
on such names because they are useful, both for scientific
work and for public communication. Flexibility is one of
the most important reasons they are useful.

But flexibility comes at the risk of confusion. Publica-
tions rarely make clear why Linnaean binomials apply to
some prehistoric groups and not others, or what a non-
Linnaean name may signify about a group’s classification.
Researchers may use several partially overlapping names
with uncertain boundaries between them, sometimes com-
bining Linnaean and non-Linnaean forms such as “ana-
tomically modern Homo sapiens,” “modern human,” and
“derived Homo sapiens.” Names matter not only for human

readers but also for metadata tools that tend to stumble in
cases of unclear classification or nomenclature. As multi-
ple-authored scientific research publications are becom-
ing more and more the rule, it can be challenging to come
to consensus within such groups about the appropriate
names for ancient groups. Ancient DNA information is
making important contributions to classification, but this
kind of information has sometimes generated resistance
and skepticism from some specialists who rely on morpho-
logical evidence for classification, leading to the formation
of different kinds of classifications.

Awareness has been growing across anthropology, hu-
man biology, and human genetics that names for popula-
tions sometimes impede clear communication (Athreya
and Hopkins 2021; Bae et al. 2024; Reed et al. 2023). It is
therefore appropriate to take stock of names currently in
use and to provide some context about why researchers
choose non-Linnaean names instead of Linnaean alterna-
tives. In this contribution I survey the application of non-
Linnaean names in human evolution research. The purpose
of this survey is not to provide an exhaustive historical list
of every name, but instead to illustrate current applica-
tions of nomenclature and some recent trends. The addi-
tion of molecular data to the paleoanthropological record
has prompted a burst of naming of ancient groups, and I
consider the emergence of this trend.

The survey focuses upon English-language sources
with some consideration of how names in other languag-
es have influenced recent research. While there is a great
deal of overlap across European languages in names like
“Neanderthal,” some names are more regionally or cultur-
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ally specific and would merit broader review. The use of
informal classification for humans and other hominins has
been flexible and relatively non-hierarchical, transcending
categories that may often be formalized. This contrasts to
some degree with the discussion of informal nomenclature
presented by Simpson (1961, 1963), who presented a hierar-
chical schema of informal and formal nomenclature. In this
review I have focused on practices and history within the
study of human origins and have not attempted to align or
reconcile names into a single system.

PRACTICES IN ARCHAEOLOGY AND
ARCHAEOGENETICS
Archaeologists, bioarchaeologists, and archaeogeneticists
who study Holocene and terminal Pleistocene peoples work
with a larger array of group names than paleoanthropolo-
gists do. Naming conventions that specialists apply to Ho-
locene groups vary depending on context, period, and type
of information available about the groups. Researchers who
study these comparatively recent time periods may con-
sider not only genetic and morphological information but
also cultural and linguistic heritage. Cultural or linguistic
information combined with genetic data links some Holo-
cene and terminal Pleistocene groups to the historic record.
Where group names or place names for groups are attested
in historic records or documents, archaeologists and histo-
rians generally use those attested names. Examples include
“Sumerian,” “Hittite,” or “Avar.” The use of attested names
is not without contention, since some historical records or
oral traditions may derive from other cultures who misun-
derstood a group name, or possibly attributed a culturally
inappropriate name. An example of such a name that was
long used in archaeological research but later re-evaluat-
ed through consultation with descendant communities is

“Anasazi” (Colwell-Chanthaphonh 2009).

In archaeological cases where no attested name is
known, specialists use varied approaches to developing
names. Eisenmann and coworkers (2018) reviewed cur-
rent naming conventions, focusing upon the intersection
between ancient DNA information and more traditional
archaeological and bioarchaeological approaches. Ancient
DNA research has been extraordinarily productive in
the classification of Holocene bioarchaeological samples,
particularly from Europe, although much less data have
emerged from earlier time periods (Mallick et al. 2024).
These new datasets have revealed cases of correlation be-
tween genetic clusters and archaeological traditions, but
also cases of mismatch. In some cases, archaeogenetic re-
sults have revived early twentieth-century ideas about mi-
gration and movement of peoples, which were in some cas-
es incorporated into racialized ideologies (Burmeister 2021;
Feinman and Neitzel 2020; Heyd 2017). Archaeologists and
geneticists perceived a need for clear naming systems apart
from past systems that may be inappropriate to the com-
plexity and dynamics that are recognized today.

Eisenmann and collaborators (2018) recognized two
kinds of systems in use by current archaeogeneticists:

e “Mixed systems” in which names for geographic

region, relative time period, subsistence practic-
es, and names of archaeological cultures may all
be used within naming conventions for ancient
groups. They cite “Western European hunter-gath-
erers”, “Bell Beaker Late Neolithic”, and “Yamna-
ya” as examples of names used within mixed sys-
tems of nomenclature.

* “Genetic nomenclature” (referencing Fu et al. 2016)
in which the name of a group is formed from the
name of the archaeological site where one or more
genomes characterizing the group were found.

After considering the history of naming archaeogenetic
groups, Eisenmann and coworkers (2018) presented three
approaches to nomenclature as possible ways of mov-
ing forward —one using a numerical system for different
groups, one based on a mixture of cultural, geographic, and
temporal categories, and one based on geographic-tempo-
ral names.

All three of these systems generate names that appear
more like computer code than common names in some
ways. For example, the mixed nomenclature would include
names like *Bell_Beaker, Minoan_Odigitria, or WHG (West-
ern European hunter-gatherers), while the geographic-tem-
poral nomenclature would include names like North_Pontic
and C_Europe_LN. A frequent element of archaeogenetic
naming systems is the use of typographic conventions to
designate names. Eisenmann and coworkers (2018) noted
that different researchers prefer designating names with
asterisks versus italic font, versus plain text. Names that in-
clude underscores and embedded abbreviations are harder
for readers to parse, but they do facilitate a consistency be-
tween data tables, figures, and the text of research articles.
These kinds of names find an analogy in Linnaean no-
menclature, which also has typographic conventions such
as setting binomial and trinomial names in italic font and
mandatory capitalization rules.

In practice, modern archaeogenetic work uses a mixed
nomenclature including cultural, geographic, temporal,
and specimen-centered names. There is some continuing
disconnect between publications that rely on genetic data,
and those that rely on archaeological or skeletal data. Work
subsequent to the review by Eisenmann and coworkers
(2018) has noted that archaeological taxonomies them-
selves are inconsistent and pose barriers for understanding
the connections between biological and cultural entities in
the past (Feinman and Neitzel 2020; Riede et al. 2019; Shen-
nan 2024), and that some groups have been inappropriately
divided into arbitrary chronological periods (Griffiths et al.
2023).

PATTERNS OF INFORMAL AND MIXED
NOMENCLATUREIN PALEOANTHROPOLOGY
A sample of non-Linnaean names in hominin evolution
research is presented in Table 1. Where possible the table
includes a source either for the origination of a name or
for an early occurrence that illustrates how current authors
use the name in research applications. Many names have
changed in meaning over time, and in such cases the early



Early View available online 22 September 2025

4  PaleoAnthropology 2025:2

Name Extent Linnaean categories represented | Sources
Neanderthal Europe, southwest Homo neanderthalensis, considered | Fuhlrott 1865
(Neandertal, Asia, central Asia. by many as Homo sapiens or H.
Neanderthaler, Middle to Late sapiens neanderthalensis
Neanderthalien) Pleistocene
classic Neanderthal Europe, southwest Homo neanderthalensis, considered | Weidenreich
Asia by many as Homo sapiens or H. 1943
sapiens neanderthalensis
progressive Europe, southwest Homo neanderthalensis, considered | Weckler 1954
Neanderthal Asia by many as Homo sapiens or H.
sapiens neanderthalensis
modern human Global, Late Homo sapiens
(modern man, Pleistocene and
I’homme moderne) Holocene
archaic human Africa, Eurasia, island | Homo sapiens, Homo Simpson 1861

(archaic man)

Denisovan

D1, D2, D3
populations

Neandersovan

australopith
(australopithecine)

robust australopith
(robust
australopithecine)
gracile australopith
(gracile
australopithecine)
habiline

erectine

hobbit

southeast Asia

Central Asia,
southeast Asia,
Middle to Late
Pleistocene
Central Asia,
southeast Asia,
Middle to Late
Pleistocene
Eurasia, possibly
Africa, Middle
Pleistocene
Africa, Pliocene and
Early Pleistocene

Africa, Late Pliocene
and Early Pleistocene

Pliocene, Early
Pleistocene

Africa, Early
Pleistocene

Africa, Asia, Early to
Middle Pleistocene
island southeast Asia,
Middle to Late
Pleistocene

neanderthalensis, Homo
heidelbergensis, Homo helmei, Homo
longi, and (for some authors)
Homo erectus

Homo sapiens or Homo altaiensis, or
unknown

Homo sapiens or Homo altaiensis, or
unknown

No name yet defined

Australopithecus, sometimes
Paranthropus, Kenyanthropus

Paranthropus

Australopithecus africanus,
Australopithecus afarensis,
Australopithecus sediba

Homo rudolfensis, Homo habilis

Homo erectus, Homo ergaster, Homo
erectus sensu lato

Homo floresiensis, sometimes Homio
luzonensis

Reich et al. 2010

Jacobs et al. 2019

Rogers et al.
2020

Gregory and
Hellman 1938;

Hallowell 1956
Tobias 1963

Tobias 1963

Tobias 1965
Sharma 1974

Meijer et al. 2010
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TABLE 1. EXAMPLES OF NON-LINNAEAN CLASSIFICATION TERMS

IN HUMAN EVOLUTIONARY BIOLOGY (continued).*

Name Extent Linnaean categories represented | Sources

chumanzee Africa, Late Miocene | No name yet defined Disotell 2006

ghost archaic Africa, possibly Homo sapiens, or unknown Veeramah and
Eurasia, Middle to Hammer 2014

superarchaic

ghost modern

Late Pleistocene
Eurasia, Early to
Middle Pleistocene
Africa, possibly
Eurasia, Middle to
Late Pleistocene

Unknown

Homo sapiens

Sanchez-Quinto
2014

Lipson et al.
2020

Cro-Magnon Europe, Late Homo sapiens Quatrefages and
Pleistocene Hamy 1874
Red Deer Cave China, Late Homo sapiens Curnoe 2012
people Pleistocene to
Holocene
Thorin lineage Europe, Late Homo neanderthalensis or Homo Slimak et al.
Pleistocene sapiens 2023
Skhul/Qafzeh people | southwest Asia, Late Homo sapiens Smith and
Pleistocene Arensburg 1977
Dragon Man, China, Middle Homo longi Bae et al. 2023
Longren Pleistocene
Juluren China, Middle No name yet defined, or Hormo Wu and Bae
Pleistocene sapiens 2024
Heidelbergers, Europe, Middle Homo heidelbergensis Bolsche 1909
Heidelbergs Pleistocene

*For each name the listed source is one that conveys approximately the name’s current or most common meaning, which is not

necessarily the first published use of the name. In some cases, the variable meanings of the name or changes over time make it more

challenging to identify a source with the current meaning.

historic uses of a name may have little relevance to how
researchers have applied the name recently.

Naming practices for earlier hominins differ from those
applied in Holocene and terminal Pleistocene archaeoge-
netic contexts. Researchers do not seem to treat these two
realms as connected by common principles. Still, in the
Late Pleistocene, the naming practices of archaeogeneticists
are increasingly relevant to paleoanthropological research.
This is particularly true for skeletal material of early groups
of modern humans in Eurasia. Examples of such groups
are presented in Table 2. Eisenmann and coworkers (2018)
did not discuss names like “Denisovan” or “Neanderthal”
that pertain to earlier periods, nor have other works citing
that review. Eisenmann and coworkers (2018) also did not
discuss categories considered by paleogeneticists based
only on inferences about admixture sources, such as “ghost
populations.” These have increasing importance in paleo-
anthropology where population studies leverage data from
recent populations to understand ancestral groups.

Most of the non-Linnaean names used in hominin evo-
lution research fall into one of the following patterns:

Names based on a discovery site or geographic re-
gion. “Neanderthal,” “Denisovan,” and “Cro-Magnon” are
names for ancient groups that are derived from the names
of the sites where remains of each group were first recog-
nized. Recognizing discovery sites in names is so common
in anthropology and archaeology that it may seem the most
natural option. But such names have undergone cycles
of popularity and today are used in particular contexts.
Names for ancient hominin groups are not alone: names of
Paleolithic archaeological industries are generally derived
from the name of a type site—Oldowan (Leakey 1935) and
Lomekwian (Harmand et al. 2015) are among countless
examples. In Linnaean taxonomy of hominins, it has been
more common to invent names based on a geographic re-
gion or political nation and rarely after a site. Australopithe-
cus afarensis (Johanson et al. 1978), Sahelanthropus tchadensis
(Brunet et al. 2002), and Homo luzonensis (Détroit et al. 2019)
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TABLE 2. EXAMPLES OF NAMES FOR GROUPS USED
IN ARCHAEOGENOMIC RESEARCH STUDIES.*

Name Extent Sources
Ancient North Europe, Late Pleistocene | Homo sapiens | Lazaridis et al. 2014
Eurasians (ANE) to Holocene

Western European
hunter-gatherers
(WHG)

Eastern European
hunter-gatherers
(EHG)

Villabruna cluster

Europe, Late Pleistocene
to Holocene

Europe, Late Pleistocene
to Holocene

Europe, Late Pleistocene
to Holocene

Mal’ta cluster
Veéstonice cluster
Goyet Q2 cluster
Bacho Kiro IUP

Siberia, Late Pleistocene
Europe, Late Pleistocene
Europe, Late Pleistocene
Europe, Late Pleistocene

Homo sapiens | Lazaridis et al. 2014

Homo sapiens | Haak et al. 2014

Homo sapiens | Fu et al. 2016

Fu et al. 2016

Fu et al. 2016
Villalba-Mouco et al. 2023
Hajdinjak et al. 2021

Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens

*These names apply to Pleistocene contexts and these examples are chosen to illustrate different approaches to

nomenclature rather than to be a comprehensive list.

are examples of this pattern —each of these incorporates the
name of a geographic region but not a site.

Informal or non-Linnaean names based on a site name
were very popular during the later nineteenth and early
twentieth centuries. Many authors both within academic
publications and in popular media simply added the word
“Man” to the name of a site, city, or region, often using the
resulting name as a racial identifier. Examples include “Pe-
king Man,” “Solo Man,” “Grimaldi Man,” and “Rhodesian
Man.” During the early twentieth century, adding “type”
also signified a racial identifier, as for example “Spy type”
and “Cro-Magnon type.”

This way of forming names fell out of popularity in
the English language in the postwar period. There were
several reasons for this shift. The introduction of the Mod-
ern Synthesis into human evolution research tended to
draw researchers’ interest toward larger-scale groupings
and away from the concept that local or regional races are
sensible units of analysis. This period marked a decline of
racial classification in anthropology, as described below.
Many biologists of this era preferred Linnaean subspecies
as a way of classifying populations, and some invented
schemes attributing geographic and temporal samples to
subspecies (Campbell 1965; Krantz 1980). Later, during the
1990s and early 2000s, many new hominin fossil samples
represented forms of Australopithecus or other genera that
were not so easily described as “people,” again encourag-
ing more formal Linnaean names.

In the last decade, names of sites and regions have
been used for names of hominin groups in two contexts.
For hominin samples, several names formed in Chinese
languages with “rén” (A) have been added during the last

decade. Some of these are based on site, city, or regional
names, such as Mengzi Ren (2B A). In this case the same
sample of fossils were popularized in English as the “Red
Deer Cave People” (Curnoe 2012) after the name of the cave
site Maludong (S ).

The other context is ancient DNA. Researchers have
sometimes found that genomes from a small number of in-
dividuals, either from a single site or group of sites from a
similar region and time period, group together in statistical
analyses. In some cases, these individuals may already be
recognized within a cultural unit named by archaeologists.
In Pleistocene sites genetic data are sparser, and a single
site may have hominin samples from different time peri-
ods and populations. Sole genetic samples from Pleistocene
sites are generally named within analyses only as individu-
als—examples include Goyet Q116-1 (Villalba-Mouco et
al. 2023), Oase 1 (Fu et al. 2015), and Tianyuan (Yang et al.
2017). But where multiple individuals share enough genet-
ic similarity to suggest that they represent a single ancient
population, researchers have provided group names. Some
of these have been recognized by site and archaeological
association, such as Bacho Kiro IUP (Hajdinjak et al. 2021).
In several cases, researchers have designated such group-
ings as “genetic clusters,” naming them after the type site
or type genome. Villabruna cluster (Fu et al. 2016), Mal’ta
cluster (Fu et al. 2016), and Goyet Q2 cluster (Villalba-Mouco
et al. 2023) are examples of this pattern.

Linnaean-like names. “Australopithecine” was formed
with the suffix appropriate for a Linnaean subfamily, Aus-
tralopithecinae (Broom 1939). Although this is not valid
in current classification, many researchers and educators
continue to use this name in both research and public con-
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texts. “Australopith” (Hallowell 1956) is commonly used
today, which is derived from Australopithecus but is not
properly formed for any Linnaean category. “Habiline”
(Tobias 1965) and “erectine” (Sharma 1974) follow the pat-
tern of “australopithecine” but both are derived from spe-
cies names and not genus names. This pattern was popular
during the 1960s and 1970s, with Phillip Tobias as a par-
ticularly productive author coining them.

In the twenty-first century it has been uncommon to
develop new names for ancient groups that are based on
analogy with Linnaean categories. Most researchers today
have much less practical familiarity with Latin and Greek
languages and the use of suffixes like “-ine” and “-oid” are
more likely to connote formality rather than flexibility of
usage. The history of hominin classification over the last
half century has moved toward the use of names derived
from languages that are spoken in the geographic region
where a holotype was found. Analogies to “australopith,”
such as “ardipith” (Lieberman 2012) have rarely caught on,
although Almeécija and coworkers (2021) used “kenyapith”
for the corresponding Miocene ape lineage.

Another way that researchers use Linnaean-like names
is when writers make colloquial use of speciesnames “bare,”
without the genus name attached. The common language
use of species names like “habilis,” “erectus,” “naledi”, and
“afarensis” has become almost routine in popular science
writing. This usage reflects spoken language. While the ab-
breviation of a long genus name to a single letter may have
an economy in written text, in spoken language it is much
simpler to omit the genus name entirely—a speaker will
tend to say simply “africanus” instead of “A. africanus.” It
is rare to see this formulation in articles or monographs for
specialist audiences, but more and more common for au-
thors to use bare species names in books and articles writ-
ten for a wider public.

Augmented names. Many researchers identify ancient
populations by modifying a Linnaean species or genus
name to specify a more restricted group than encompassed
by the taxon name (Table 3). An example is “anatomical-
ly modern Homo sapiens,” which denotes today’s humans
around the world in addition to some Late Pleistocene and
late Middle Pleistocene fossil people. A Linnaean name
may be modified by adding a geographic region, time pe-
riod, or anatomical trait to delimit a group.

Where “anatomically modern” represents an increased
specificity compared to the Linnaean alternative, “Middle
Pleistocene Homo” is an augmented term that reduces spec-
ificity compared to Linnaean alternatives. Most authors
have used this name as a synonym for “archaic humans,”
meaning early Neanderthals, Homo heidelbergensis, and ar-
chaic humans in Africa and China, whether they are Homo
longi, Denisovans, Homo bodoensis, or something else. Au-
thors who use the term “Middle Pleistocene Homo” may
or may not mean to include Middle Pleistocene H. erectus,
and few mean to include Homo naledi. In other words, this
augmented name serves as a kind of grade signifier about
which there is no consensus about classification.

i

Names based on an informal nickname or popular
name. Human origins research has always had an outsized
public presence compared to other areas of biology. Re-
searchers may have public communication goals that are
facilitated by names that are more familiar or easy to use
by nonspecialists. From “Mrs. Ples” and “Handy Man”
to “Turkana Boy” and “Kadanuumuu,” researchers for a
hundred years have given nicknames to hominin fossils,
species, and populations (Riel-Salvatore and Pyne 2025).
Before the 1960s most popular names were derived in some
way from the site name or species attribution of a fossil. But
the trends in science from the 1960s onward have encour-
aged specialists to think of more accessible names to con-
nect fossils to society.

Nicknames or popular names sometimes aid public
dissemination of research, and under some circumstances
such names take on a life within research itself. The intro-
duction of the term “hobbit” as a vernacular term for Homo
floresiensis is an example of this phenomenon. Upon the
2003 discovery of the LB1 skeleton, Morwood introduced
“hobbit” as a nickname for the LB1 skeleton, but within a
short time researchers and other writers were using “hob-
bit” as a vernacular name for Homo floresiensis (reviewed
in Goulden 2013). The name now regularly appears within
peer-reviewed articles as a referent for the species, includ-
ing the titles of many scientific journal articles (e.g., Jungers
and Baab 2009; Meijer et al. 2010; Ouwendijk et al. 2014). At
the same time, some researchers have been highly critical of
the use of the term “hobbit” as a reference to ancient homi-
nins, even suggesting it may be derogatory (Forth 2005).

A more recent example is “Dragon People” (Long rén,
T A) (often English-language sources translate the term
as “Dragon Man”), which was presented as a vernacular
name for Homo longi (Bae et al. 2023; Ni et al. 2021). This
is now increasingly used in scientific work (e.g., Delson
and Stringer 2022; Feng et al. 2024). The name “Red Deer
Cave People” (Curnoe 2012) also originated as a vernacu-
lar name based on the English translation of the Maludong
site name; as noted above most Chinese language sources
have instead used the regional name (Mengzi rén ZBE ).
After it became clear that the mtDNA of Denisova 3 was
different from both Neanderthal and living humans known
at the time, the team of researchers began to call the indi-
vidual by the name “X-Woman” (Pdabo 2014). While this
name was not referenced in the publication describing the
results (Krause et al. 2010), it was widely disseminated in
the popular press by members of the research group (e.g.,
Callaway, 2010; Sample, 2010). This informal name has not
subsequently been used in scientific reports other than as
an element of historical or biographical reviews.

THE LEGACY OF RACE CLASSIFICATION
ON TODAY'S NOMENCLATURE
Classification of hominins has its origins in pre-Darwin-
ian natural history. The interests of early naturalists and
anthropologists, who knew next to nothing about fossil
hominins and comparatively little about living nonhuman
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TABLE 3. MIXED LINNAEAN/NON-LINNAEAN CLASSIFICATION TERMS
IN USE IN HUMAN EVOLUTIONARY BIOLOGY.

Name Extent Linnaean categories represented | Sources
anatomically modern | Global, Late Homo sapiens, or Homo sapiens Brose and
Homo sapiens Pleistocene and sapiens Wolpoff 1971
Holocene
archaic Homo sapiens | Africa, Eurasia, Homo sapiens, Homo Howells 1974
Middle and Late neanderthalensis, Homo longi, Homo
Pleistocene heidelbergensis, Homo antecessor,
possibly others
basal Homo sapiens | Africa, Eurasia Homo sapiens Stringer 2022
derived Homo Worldwide Homo sapiens Stringer 2022
sapiens
early Homo sapiens Africa, Eurasia, Homo sapiens, or more broadly Hublin et al.
Pleistocene defined 2017
early Homo Africa, Early Homo habilis, Homo rudolfensis, Krogman 1950
Pleistocene Homo erectus, Homo ergaster, and
others
Middle Pleistocene Africa, Eurasia, Homo antecessor, Homo erectus, Athreya and
Homo Middle Pleistocene Homo heidelbergensis, Homo Hopkins 2021
rhodesiensis, Homo sapiens, Homo
naledi, Homo longi, Homo
neanderthalensis, possibly others
East Asian Homo China and Indonesia, | Homo erectus Holloway 1975
erectus Early, Middle, and
Late Pleistocene
Georgian Homo Georgia, Early Homo erectus, or Homo georgicus Wu et al. 2004
erectus Pleistocene
African Homo erectus | Africa, Early Homo erectus, or Homo ergaster Wai-Ogosu 1974
Pleistocene
Nesher Ramla Homo | Levant, Middle Homo sapiens or Homo Hershkovitz et
Pleistocene neanderthalensis al. 2021

primates, focused strongly upon the classification of hu-
man races. Some names still used for ancient human popu-
lations were invented within the era of race classification,
including “Neanderthal” and “Cro-Magnon,” which were
widely understood during the late nineteenth and early
twentieth centuries as race identifiers. Other similar names
were invented in the early history of paleoanthropology,
such as the “Furfooz race” (Broca 1878), “Grimaldi race”
(Keith 1912a), or “Boskops” (FitzSimons 1915). These exam-
ples are rarely seen today, but each of these and many oth-
ers had currency for a time within academic sources and
popular expositions of human origins. They sometimes re-
emerge. For example, the notion of a Boskops race had a
long twentieth-century history that bubbled up in the 1950s
and then emerged once again in popular science writing of
the early twenty-first century (Hawks 2008; Morris 2022).

The name “modern human” also originated in race
classification. This and related terms including “modern
man,” “modern types,” and “modern races” were used
during the nineteenth and twentieth centuries in several
ways. “Modern” is a chronological signifier that anthro-
pologists and naturalists at first used in the same way that
today the term “extant” is used (e.g., Morton 1839). The
writers of the nineteenth century considered for the first
time the question of whether ancient people must derive
from races that are still extant, or instead whether they rep-
resent races no longer existing in the world. The discovery
of the Neanderthal skeleton in 1856 presented naturalists
with an example of an ancient individual that some argued
had come from an extinct group outside the envelope of to-
day’s racial variation (e.g., Davis 1864). Some anthropolo-
gists of the time used the term “modern races” to encom-
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pass the variation of living people, which they compared as
a group to ancient skeletal remains (e.g., Broca 1868). By the
early twentieth century, the term “modern man” was com-
monly understood to refer to the racial variation of living
and recent people. Keith in particular (Keith 1912a; 1912b)
was influential in the use of “modern man” as an identifier
within Paleolithic archaeological contexts in contrast with
Neanderthals.

Various non-Linnaean classifications for human races
were formulated during the eighteenth and nineteenth
centuries, notably including the work of Buffon (1749) and
Blumenbach (1795). Cuvier (1828) was also influential and
his scheme of three major races was widely used into the
twentieth century. Yet some other writers during this time
favored a Linnaean classification for human races. Lin-
naeus himself, in the 1758 edition of his Systema Naturae,
applied four names for geographic varieties of humans
within his formal taxonomic hierarchy as varieties of Homo
sapiens: Americanus, Europaeus, Asiaticus, and Afer, in ad-
dition to two non-geographic varieties, Monstrosus and
Ferus. Some nineteenth-century authors followed Linnaeus
in applying Latin binomials to groups that were by then
considered to be races (Bory de Saint-Vincent 1827; Hoff-
mann 1841). Others, like Latham (1850) or Morton (1844),
proposed classifications that included a mixture of non-
Linnaean population names and Linnaean-like groupings
with Latin or Greek endings, such as Morton’s “Negroid”
race. Such pseudo-Linnaean terminology lent a veneer of
erudition to the construction of races by early followers
of Darwin—Huxley (1870), for example, coined the terms
“Australoid” and “Mongoloid” after Morton’s (1844, 1849)
example, which were widely used thereafter.

Disagreements about the nature of human races influ-
enced various nineteenth-century authors” use of nomen-
clature. The majority of naturalists and other authors ar-
gued for the unity of humankind, with races being varieties
of a single species (e.g., Lawrence 1828; Prichard 1836). This
view followed most eighteenth-century authorities includ-
ing Linnaeus, Buffon, Blumenbach, and Kant (Greene 1954).
But during the early nineteenth century, an opposing view
developed that human races had been separately created
or otherwise descended from distinct origins (e.g., Agas-
siz 1854; Gobineau 1853; Morton 1844; Nott 1844; Nott and
Gliddon 1854), an incorrect theory known as polygenism.
This latter group of authors included many who argued
that the mixture of races was subject to diminished fertil-
ity or degeneration. For the most part, authors expounded
these various views on the nature of human races using
names that were not derived from Linnaean classification.
However, some authors who argued for the specific disuni-
ty of humanity did propose species names for many human
groups following Linnaean forms (e.g., Bory de St. Vincent
1827; Fischer 1829). Such formal Linnaean names for living
races of humans virtually disappeared after the publication
of Darwin’s (1859) Origin of Species. Darwin (1859, 1873)
used only non-Linnaean nomenclature for human races, as
did Wallace (1864) and Haeckel (1868). Even so, the idea
that race mixture was subject to diminished fertility contin-

ued among some authors into the later part of the century
(e.g., Broca 1864; Knox 1862; Vogt 1864).

The discovery of the Neanderthal skeleton in 1856 pre-
saged a new phase of classification. Anthropologists of this
era began to accept that the ancient record includes human
relatives much more different from living people than any
of today’s groups are from each other. From the naming
of Homo neanderthalensis by William King (1864), there was
always thereafter a strain of classification that promoted
formal Linnaean names for ancient human relatives. In the
period from 1890 to 1945, more than 110 Linnaean names
were defined with hominin skeletal remains (Reed et al.
2023). Most of these today are considered invalid, many
due to synonymy with either Homo sapiens or Homo nean-
derthalensis. This trend toward Latin binomials in this peri-
od did not replace the use of vernacular names. Formal Lin-
naean names, from Pithecanthropus erectus and Sinanthropus
pekinensis to Eoanthropus dawsoni and Homo capensis, all had
their vernacular equivalents—Java Man, Peking Man, Pilt-
down Man, and the Boskop race.

After the Second World War, systematists working in
the tradition of the New Evolutionary Synthesis argued for
reducing the number of formal Linnaean species and gen-
era recognized in the human lineage. The most prominent
example was Ernst Mayr, who proposed that the number of
formal hominin species be reduced to three, all within the
genus Homo— Homo sapiens, Homo erectus, and Homo trans-
vaalensis (Mayr 1950). Mayr’s ideas about the utility of these
particular hominin species and genus names is no longer
relevant to our current understanding of the hominin phy-
logeny, and many later authors argued that his scheme
oversimplified the record known at the time. Certainly, the
subsequent record of discovery and burgeoning evidence
of the diversity of fossil hominins has provided abundant
examples of species-level differences that substantiate a
more complex tree than appreciated by Mayr at midcen-
tury.

Meanwhile, through the same period up to the 1980s
and 1990s, many anthropologists considered races as units
of analysis. The names attributed to races by eighteenth-
and nineteenth-century naturalists and anthropologists
were widely applied in twentieth-century research. Such
names as “Caucasian” (Blumenbach 1776), “Mongoloid”
(Huxley 1870), “Negroid” (Morton 1844), or “Australoid”
(Huxley 1870) were among the large array of names invent-
ed for the purpose of racial classification of humankind
that were commonly part of twentieth-century scientific lit-
erature in human origins. Governments and scientists often
imposed race classifications upon Indigenous or minori-
tized communities. A wide range of such racializing names
were commonly used in human evolution research during
the twentieth century.

To many peoples, racialized nomenclature is and was
derogatory or unwelcome. It has long been recognized that
racialized classification of human groups is inaccurate and
may have adverse implications (Braun et al., 2007; Caulfield
et al., 2009; Race, Ethnicity, and Genetics Working Group,
2005; Sankar et al., 2007). Yet the use of racialized classi-
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fication and associated names has remained widespread.
For example, at the time of this writing Google Scholar lists
approximately 53,000 research articles published in 2022
including the name “Caucasian” and approximately 1750
including the name “Mongoloid.” While a fraction of these
articles are critical histories or (in the case of Caucasian)
references to a geographic region, the vast majority cover
subjects in human biology, genetics, or medicine. The aban-
donment of racialized terminology has proceeded further
in human evolution, archaeology, and archaeogenomics,
where such names are rarely used today, aside from the
citation of historical uses of such terms. Such names have
therefore not been included within Tables 1 or 2.

OPPORTUNITIES AND CHALLENGES OF
DNA EVIDENCE FOR CLASSIFICATION
Names for populations identified from DNA evidence are
some of the newest additions to a long tradition of non-
Linnaean classification in paleoanthropology. DNA and
other biomolecular lines of evidence have highlighted
some challenges of communicating accurately about past
hominin populations. In many cases, the ancient DNA has
confirmed substantial gene flow between groups and their
contribution to the genetic complement of living people
(Fu et al. 2015; Green et al. 2010; Hawks et al. 2014; Reich et
al. 2010; Slon et al. 2018). Older fossils sometimes preserve
protein evidence, which has also begun to characterize bio-
molecular diversity that may not be evident from the mor-

phology of fragmentary fossils (Madupe et al. 2023).

One challenge is finding ways to discuss genetic and
morphological diversity when the connection between the
two is not yet known. An example of this issue is the iden-
tity of Denisovans (Reich et al. 2010), a population identi-
fied initially on the basis of genomic data and only recently
connected with fossils that preserve substantial cranial and
mandibular morphological evidence (Chen et al. 2019; Fu
et al. 2025; Tsutaya et al. 2025). Adding to results from an-
cient DNA, new modes of analysis of genomes from liv-
ing people have led researchers to identify possible “ghost
populations” that are ancestral to later populations but
themselves not attested from ancient DNA evidence (Dur-
vasula and Sankararaman 2020; Rogers et al. 2020). In both
the cases of the Denisovans and African “ghost archaics”
and “ghost moderns” (Lipson et al. 2020), it is probable that
these groups identified from DNA inference will eventual-
ly be connected with one or more known fossils with iden-
tifiable morphological traits. But until such connections
can be tested, researchers need clear ways to communicate
about groups defined by DNA and groups defined by fossil
morphology without confusing them.

A second challenge arises when a population that has
previously been defined by geographic or temporal crite-
ria is found to have unexpected genetic heterogeneity. The
naming of the “Altai Neanderthal” (Priifer et al. 2014) and
the “Thorin lineage” of Neanderthals (Slimak et al. 2024) are
recent examples that followed recognition of heterogeneity
among Neanderthal genomes. One recent study combined
ancient and modern DNA evidence for the Denisovans to

assess the structure of this ancient group of populations.
Genomic segments identified as Denisovan-like within the
ancestry of living research participants of the Indonesian
Genome Project suggest a deep structure in comparison to
the Denisova 3 genome. Jacobs and collaborators (2019) in-
troduced a numerical scheme for the ancestral Denisovan
populations: D1, D2, and D3 populations.

A third challenge is communicating about the common
ancestors of genetic lineages. For example, the population
ancestral to both Neanderthal and Denisovan lineages has
no known fossil or genetic representatives but is inferred
to have existed between around 700,000 and 500,000 years
ago. Rogers and coworkers (2020) coined the portmanteau
name “Neandersovan” for this common ancestral popula-
tion. Disotell (2006) likewise coined the name “chumanzee”
for the last common ancestor of Homo and Pan, which also
has no presently known fossil representative. Such exam-
ples illustrate ways that specialists in DNA analysis have
found it expedient to rely on non-Linnaean classification
terms to address these communication challenges.

In 2014, Priifer and coworkers observed that some as-
pects of the Denisova 3 genome suggested gene flow from a
deeply diverged source population, more distantly related
to the Denisovans than either Neanderthals or modern hu-
mans are. Those authors used the word “archaic” for this
source population. Sanchez-Quinto (2014) introduced the
term “super archaic” [sic] for this population, and that
term —usually now spelled as superarchaic—has now been
widely adopted (e.g., Rogers et al. 2020). Prior to 2014 this
term rarely appeared in academic sources, but it was some-
times used for other concepts in historical linguistics (e.g.,
Frolov 1998) and in political science (e.g., Baudrillard 1989).

An additional challenge is not unique to DNA evi-
dence but is emerging with DNA due to the high intensity
of sampling from some sites. It is very common in paleo-
anthropology to use the name of a type site as a name for
a population. This parallels the practice in archaeology to
use a type site as a name for an industry or artifact type.
But this practice can lead to the kind of confusion that
may result from the use of a type site as the name for an
ancient population given that the type site may over time
have been home to different populations. For example, this
potential confusion arose with the ancient DNA analysis
of Denisova 5. This fossil is a pedal phalanx described by
Mednikova (2011) and ancient DNA at high coverage from
Denisova 5 was reported by Priifer and coworkers (2014).
This toe did not come from a population similar to Deniso-
va 3 or 4; instead, the nuclear and mtDNA sequences from
this specimen aligned it more closely with Neanderthals.
In the publication describing the genomic results, the des-
ignation Denisova 5 was not used, and the individual was
given a population-level designation—the “Altai Neander-
thal” (Priifer et al. 2014).

WHEN SHOULD NON-LINNAEAN NAMES
BE FORMALIZED?
Many specialists in human evolution have favored wider
application of formal Linnaean nomenclature. Instead of
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“Neanderthal,” many favor Homo neanderthalensis (Men-
eganzin and Bernardi 2023; Meneganzin and Stringer
2024). Instead of “Middle Pleistocene Homo,” some would
offer Homo heidelbergensis (Buck and Stringer 2014), others
Homo bodoensis (Roksandic et al. 2022a; 2022b). Instead of
“robust australopith,” many urge the wider use of Paran-
thropus (Wood and Schroer 2017). These three examples il-
lustrate different kinds of challenges in classification —the
first a question of species boundaries, the second a ques-
tion of appropriateness of holotype specimens, the third a
question of monophyly or paraphyly of a group of species.
In each of these situations, there are researchers who pre-
fer non-Linnaean alternatives. Using a Linnaean name in
these contexts does not resolve the questions; it begs them.
The Linnaean species or genus names presume the validity
of a taxon, which may be precisely what many researchers
doubt.

One of the main reasons why researchers use non-
Linnaean names in paleoanthropology is to refer to groups
below the species rank. Over the years some researchers
have considered whether a formal Linnaean subspecies
taxonomy might be appropriate for some hominin groups.
Applying subspecies names to hominin groups has histori-
cal precedent. Human evolution researchers assimilated
the Evolutionary Synthesis during the 1940s and 1950s,
prompting the demotion of many generic and species-level
Linnaean names to subspecies names. For example, Rob-
inson (1954) simplified the classification of South African
early hominins from five species and three genera down to
two genera with two species, each having two subspecies.
Dobzhansky (1944) suggested Homo sapiens neanderthalen-
sis as a designation for the Neanderthals. Campbell (1963)
reviewed species and genus-level taxonomic nomenclature
for hominins and proposed reducing many species to sub-
species including Homo erectus pekinensis, Homo erectus mau-
ritanicus, Homo sapiens soloensis, Homo sapiens steinheimensis,
and Homo sapiens rhodesiensis. Some of these subspecies of
H. sapiens were instead attributed to H. erectus by Howells
(1966). Both Homo sapiens neanderthalensis and Homo sapiens
sapiens were commonly used within the textbooks of the
1970s and 1980s. Groves (1989) likewise made extensive use
of subspecific names as applied to variation among Middle
Pleistocene fossil samples attributed to Homo.

In this century some researchers have moved toward
defining new Linnaean subspecies for fossil hominin sam-
ples. Examples of this trend include Ardipithecus ramidus
kadabba (Haile-Selassie 2001), Homo sapiens idaltu (White
et al. 2003), and Paranthropus robustus ukusa (Martin et al.
2024). In the case of Ar. ramidus kadabba, further research on
the fossil material suggested an elevation to species rank
(Haile-Selassie 2004). Another trinomial under discussion
during the last few years has been Homo sapiens daliensis
(Wu 1981). During this century some authors suggested
that this subspecies should be elevated to species rank
(Etler 2004). Bae and coworkers (2023) consider H. sapiens
daliensis to have been defined conditionally and therefore
unavailable (also see Reed 2025, this volume). From these
examples it is apparent that while the formal Linnaean clas-

sification may have well-defined rules, subspecies names
within the Linnaean classification still can suffer the same
problem of instability as non-Linnaean names. Meanwhile,
formal subspecies names are much less flexible than non-
Linnaean names. Indeed, one reason why some authors
have begun to define formal names at the subspecies rank
is precisely to prevent future flexibility in nomenclature by
“locking in” the formal name, in the event that later evi-
dence supports an elevation to species rank.

Biomolecular data from ancient sites has the potential
to shift taxonomic practices by providing much more de-
tailed evidence relevant to the classification of ancient re-
mains. The importance of such evidence is not unique to
extinct populations, nor is it unique to hominins. Many
taxonomists who specialize in other branches of the Tree of
Life have advocated for species diagnoses based on DNA
sequence information (Hongsanan et al. 2018; Palmer et al.
2022; Tautz et al. 2003; van Regenmortel and Mahy 2004) or
types defined in part or whole by DNA characters (Renner
2016; Rheindt et al. 2023). Researchers working within the
ICZN have applied DNA barcoding and other genetic data
as part of species diagnoses for more than a decade. Under
a practice known as “turbo taxonomy” (Butcher et al. 2012),
many species have been diagnosed by simple publication
of images of a holotype specimen, basic holotype specimen
information, and a DNA barcode reference (Fernandez-
Triana 2022).

It is doubtful that hominin classification requires “tur-
bo” approaches. Nonetheless small bone fragments or sedi-
ment samples from archaeological sites sometimes repre-
sent surprisingly deep population diversity when ancient
DNA is sampled (Reich et al. 2010). In light of this grow-
ing biomolecular evidence of diversity it is remarkable that
scientific presentations of such data from ancient hominins
have thus far been limited to non-Linnaean nomenclature.

Would it be a good idea to move toward formal Lin-
naean names for groups of hominins that have been de-
fined mainly from DNA variation? The basic principle un-
derlying Mayr’s argument for taxonomic parsimony bears
close consideration with respect to the nomenclature of
hominins.

“The formal application of generic and specific names
simulates a precision that often does not exist. To give
the impression of an unjustified precision is as much of a
methodological error as to make calculations to the fifth
decimal when the accuracy of the original data extends
only to the first decimal.” (Mayr 1951: 115)

Unquestionably whole genome evidence, and even
mtDNA sequences by themselves, can provide very precise
genetic information about an individual. But such infor-
mation from an individual requires interpretation to make
inferences about the variation of a population or species.
As has been evident across the last decade of discovery,
these interpretations can shift markedly. The researchers
who proposed the term Denisovan (Reich et al. 2010) were
prescient in their choice to use a non-Linnaean term, which
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has been widely adopted without substantial controversy.

CONCLUSION

Nomenclature in human evolution research must enable
accurate communication among specialists in paleontolo-
gy, genetics, and archaeology. In each of these fields many
specialists have had substantial cross-disciplinary training
and research experience and yet may have never had any
formal training in biological systematics. Researchers use
non-Linnaean names because they are flexible, and that
flexibility has many advantages for communication. At the
same time, flexibility can reduce the clarity of research, es-
pecially when research is interdisciplinary.

Classification inevitably touches upon both knowl-
edge and uncertainty. The nomenclature of human evo-
lution should help researchers to talk clearly about what
they know, and equally clearly about what they do not yet
know.

A survey of non-Linnaean names in hominin evolution
research helps to illustrate that such names fulfil many dif-
ferent purposes. Researchers use non-Linnaean names to
mark areas of uncertainty and to pave consensus across
disciplinary boundaries. Most specialists work with at least
some ancient populations that were not differentiated from
each other at the species or subspecies level, for which Lin-
naean names are not appropriate. Many researchers use
informal terms for fossil samples or populations when
the research questions may bridge different categories of
evidence. The flow of naming practices is not a one-way
avenue from researchers to the public. Names that once
originated for public communication often become part of
research analyses.

In recent years many authors have discussed prob-
lems with formal taxonomic practices in human evolution-
ary biology. Challenges include the sheer proliferation of
synonymous names (Reed et al. 2023), the persistence of
names that may be offensive to scientists and the public
due to their historical referents (Athreya and Hopkins 2021;
Roksandic et al. 2022a; 2022b), and the mismatch between
naming practices and diagnosis under varied species con-
cepts (Martin et al., 2024). Due to the ICZN, paleoanthro-
pology is stuck with many Linnaean names that reference
odious historic figures, obsolete place names, or inaccurate
phylogenetic understandings. The recognition of ancient
populations from biomolecular evidence has joined these
other problems of classification and nomenclature (Eisen-
mann et al. 2018).

Non-Linnaean names do not solve all these problems.
Still, the flexibility of names like “Neanderthal” has en-
abled their meanings to shift with the times. The absence
of governance has enabled researchers to ignore or discard
outdated or racially charged names that no longer fit our
best scientific understanding. Non-Linnaean names are a
pragmatic way to classify many ancient hominin groups
and are likely to remain relevant long into the future.
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