The humanity of a new Denisovan

Identification of the Harbin skull by mtDNA and proteins and what
it means to be Homo sapiens.

John Hawks
Date: Jun 22, 2025

URL: https://www.johnhawks.net/p/the-humanity-of-a-new-denisovan

Harbin skull. Photo: Fu and coworkers (2025b) CC-BY

Last week a team led by Qiaomei Fu revealed a partial mitochondrial DNA sequence from the
Harbin skull. In a second paper, Fu and her team also described protein evidence from the
skull. Together, the mtDNA and protein evidence embed the Harbin individual within a broader
lineage that we know as “Denisovans”.

I'm very excited about these new results. They clarify some things about the Denisovans and
enable some new predictions about this group and the broader fossil record of the region. At
the same time, the findings are narrow: Mitochondrial DNA represents only one of the Harbin
individual’s lines of ancestry and protein data have only a limited ability to link fossils to each
other. I’ll share some of my thinking, especially about how we talk about these ancient groups.

Let me start with the question the New York Times asked me: What do we call them? I call them
Homo sapiens. Just like all living people, the Denisovans are part of our species. The history of
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repeated interbreeding among the Denisovans, Neanderthals, and their contemporaries in
Africa shows that while geography may have made them look a little different, their shared
biology went deep enough to bring them together into our genetic heritage.

Harbin and the Denisovans

This ancient skull from northeastern China was first described in 2021 by Xijun Ni and
collaborators, and given the name Homo longi by Qiang Ji and coworkers, including Ni. The
fossil had a very strange history. It was first brought to scientific attention in 2018 by an
anonymous person with a strange tale. While the original research paper in 2021 told the story
as fact, Dyani Lewis reported in Nature this week that it may be fiction.

“The man — who Ji suspects discovered the artefact himself but failed to report it to
authorities — claimed that his grandfather unearthed the fossil in 1933 during
bridge-construction work over Long Jiang (which means dragon river), and buried it in an
abandoned well, where it remained until a deathbed confession.”—Dyani Lewis

Due in part to the skull’s dodgy provenience, its geological age is not precisely known. The
limited evidence suggests that the individual lived at least 146,000 years ago.

Dongjiang bridge near Harbin, built in 1933 under Japanese occupation, is the place where the Harbin
skull was reportedly unearthed during the construction. Photo: Xundaogong, Wikipedia.
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Denisovans got their name from Denisova Cave, Russia, where DNA evidence from fossil
fragments has been extraordinarily well preserved. One individual, Denisova 3, has a
high-coverage genome. A small number of fossils from other sites have been linked to the
Denisovans, including a partial jawbone and rib from Baishiya Karst Cave in western China and
a partial jaw dredged from the sea bottom near the Penghu Islands.

Scientists began to understand that the Denisovan population might be a widespread genetic
phenomenon almost as soon as the Denisova 3 genome was sequenced. Living people in many
parts of the world have segments of their genomes that are closer to this ancient individual
than to other living people or to Neanderthals. The presence of this DNA legacy in Papua,
Australia, the Philippines, and more broadly across mainland East and Southeast Asia and
Oceania makes it clear that modern people derive a small part of their ancestry from this group.

Until now, no fossil with a face or cranium had been attributed to this group. Fu and
collaborators found that the Harbin individual fits within the mtDNA variation of the fossil
fragments from Denisova Cave. Harbin is closer in relationship to earlier Denisovans than with
the two latest fossil individuals, Denisova 3 and Denisova 4.
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Tree from Fu and coworkers (2025b) showing mitochondrial DNA relationships. Harbin is embedded
within the Denisovan branch, with a closer sister grouping with early fossils from Denisova Cave, and a
more distant relationship with later Denisovan fossils. The grouping of most Neanderthals with modern

humans is one of the outcomes of the mixture of these groups more than 200,000 years ago.

Population structure analyses that have brought light to Neanderthal deep history are more
challenging for Denisovans. The lack of sites with DNA other than Denisova and Baishiya Karst
Cave means geneticists can’t look for major transitions across space, and the single
high-coverage genome of Denisova 3 enables only limited probing into ancient interactions.
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Still, there are signs of complexity. The Denisova Cave sediment DNA sequence shows that a
series of alternating Neanderthal and Denisovan populations entered the site over hundreds of
thousands of years. Mitochondrial DNA has been taken from many hominin bone fragments
from Denisova Cave. A few of those are Neanderthals, like the Denisova 5 “Altai” Neanderthal.
Others from the cave are Denisovans, and these fragments have a pattern in which later
Denisovans had limited mtDNA variation compared to earlier ones.

That suggests some kind of population transition happened, with the later samples representing
a different source population than earlier ones. This transition may have occurred across a
broader region: Sediment DNA samples from Baishiya Karst Cave, all between around 100,000
and 32,000 years old, have mtDNA sequences closer to the later Denisova fossils.

Few are really saying this, but if the Harbin skull belongs to the broader Denisovan population,
it’s very likely that all or nearly all of the fossils from China during the period from 350,000 to
130,000 years ago also belong to this group. Although each fossil has its own story, and some
researchers have emphasized differences that might be deep population history within this
group, I think their diversity is more or less what we might expect from populations that ebbed,
flowed, and mixed in the way DNA suggests.

Mixture in the past

The broad story of ancient DNA over the last 15 years has been the extent of mixture among
these ancient groups. Several low-coverage genomes from Denisovan Cave and Chagyrskaya
Cave document the repeated intermixture between Denisovan and Neanderthal populations in
this region of central Asia. Almost every genome preserves this legacy of mixed ancestry,
ranging from a few generations to tens of thousands of years before. The single most evocative
evidence comes from the Denisova 11 individual, born from a Neanderthal mother and
Denisovan father.

The evidence from the Harbin skull does not rule out the idea that this individual had an
ancestry with mixture among varied groups. That’s a possibility that interests me because of
what we know about Neanderthal ancestry and mixture in western and central Eurasia.

At least one major influx of genes from African people—or more precisely, people sharing DNA
similarity with the African ancestors of today’s humans—spread across Neanderthal groups
sometime before 250,000 years ago. The result: Later Neanderthals trace every bit of their
mtDNA and Y chromosome variation, and an estimated 6% of their whole genomes, to those
African groups.

So far nobody has shown Denisovan gene segments within the few Neanderthal genomes that
have been sampled far to the west. With as much mixture as there was in the Denisova Cave
region, one possibility is that there was more migration toward the Altai than away from
it—known as a population sink. Another possibility is that the channels of gene flow went
toward the south, linking up with Neanderthal populations in present-day Afghanistan, Iran,
and Iraq. Until DNA evidence comes from such areas we may not know.
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Ancient high-coverage genomes and their connections to each other and to modern humans. The light blue
branches at the bottom roughly depict the African deep structure scenario examined by Ragsdale and
coworkers (2023). The node numbered (1) is where I might suggest the initial point of Homo sapiens.

Could Neanderthal genes have entered China? Some researchers have suggested that
Neanderthals were part of the ancestral makeup of archaic humans in the area, in part because
they have noted some individuals with features recognized in Neanderthals. No DNA evidence
has emerged yet—but then, Harbin is the first fossil older than the modern human Tianyuan
skeleton to yield any of its DNA.

On the subject of mixture, there is also the idea of a “superarchaic ghost” contribution to the
Denisova 3 genome. Based on sequence divergence of introgressed genome segments, the
Denisovans might have encountered, coexisted, and mixed with late-surviving groups of Homo
erectus. A recent preprint by Xiaobo Feng and coworkers suggested something like this
scenario, as it linked the anatomy of the one-million-year-old Yunxian 2 Homo erectus cranium
to the much later Harbin skull. Maybe the Dragon people had an autochthonous tendril
stretching beyond the Denisovan branch.

The breadth of Homo sapiens

Nobody reading my work is a stranger to the idea that today’s people have a mixed heritage
going back through the Pleistocene. I've been writing a lot about work showing the deep
population structure evident by studying today’s peoples. Among the traditional peoples of
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many parts of the world, the most evident contributions of deep structure come from
Neanderthals or Denisovans. The deep African components of structure were more
homogenized by the process of founder effects that led to African dispersal into Eurasia and
beyond.

Within Africa today the signs of deep structure from ancestors from humankind’s original
home survive in forms that geneticists are beginning to understand. Today’s peoples of Africa
did not come recently from a single small group, but instead emerged from the repeated
mixture of ancient populations.

The pattern of this mixture across Pleistocene Africa is not yet clear. Some geneticists have
worked with models of “ghost populations” that were isolated for hundreds of thousands of
years before ultimately mixing. Others—like my colleague Aaron Ragsdale—have explored less
extreme models with more frequent mixture that fit the genetic data equally well.

What all the models share is that the initiation of this pattern of deep human diversity goes
back roughly a million years. That’s long before the branching of Denisovan and Neanderthal
ancestors from Africa, around 700,000 years ago. Ghost or not, from that time on humanity was
a braided stream.

When I look at my own genome, there are segments on my own chromosomes where my two
copies are very nearly identical, differing by only one or two base pairs out of ten thousand. For
those segments, my two genealogical lineages—from my mother and my father—must trace
back to an ancestor within the last thousand or so generations of time. But for most segments of
DNA, my two copies are more different, nearly one base pair out of a thousand will mismatch.
Each of those genomic swatches traces to a different common ancestor, most of which lived
between roughly 350,000 and 1.2 million years ago.

This is the origin of present-day differences. Not the differences between groups dispersed
around the world, which are tiny in comparison. The differences between the genomic halves
within every one of us. The mainstream variation of humanity today emerged during the early
differentiation of deep African groups, and the early branching of the Neanderthals and
Denisovans. What is different is shared. This is why I call these ancestors our own species,
Homo sapiens.

What’s in a name

I have close colleagues who see morphology as the guide to understanding ancient species. If
derived traits reliably separate ancient fossil groups, that is the criterion for recognizing a
species under the phylogenetic species concept. It’s in our introductory courses. The sorting of
fossil groups into named classification has been a big aim of paleontology, and
paleoanthropologists are among the most eager namers of all.

For these friends, the Harbin skull has a special kind of importance. It may help connect dozens
of observable cranial traits to the genomic variants carried in the Denisova 3 genome. It also
may help to confirm that work by David Gokhman and coworkers on the methylation of ancient



genomes might really provide some guide to the morphology of ancient hominins. The
attribution of the Harbin individual to Homo longi is for them a starting point to classification.

Harbin skull. Image: Fu and coworkers (2025b) CC-BY

Others of this bent may find different names a better basis for classification. A more expansive
Homo neanderthalensis, encompassing not just the classic Neanderthals but variation extending
to Sima de los Huesos and Harbin. Or maybe Homo soloensis, attributing the 110,000-year-old
fossil group from Ngandong, Indonesia, to the Denisovan branch. Even the Penghu jaw, aligned
this year with Denisovans by its proteomic profile, has a name: Homo tsaichangensis, given by
Mark McMenamin in 2015, in a publication most classification aficionados reject as
insufficiently reviewed.

I'll be honest, I think that such names obscure the vital point. The course of our evolution was
shaped by the mixing of these populations, the adaptations to varied environments where they
lived, and their sharing with each other. That’s what species should mean in our evolutionary
history, and that’s why I recognize their shared nature within our species.

These ancient humans from different backgrounds didn’t have a chance to meet each other as
often as we do today. They would have had very different cultures, whatever means of speaking
they had would have been different. But they learned from each other and mated when they
met. They and we are part of a single extended genealogy. That network may sometimes have
been stretched but was not broken.

Notes: When I raised this idea of interbreeding as a basis for naming Homo sapiens with a
colleague, they asked why I would consider Pleistocene fossils like Homo naledi or Homo
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floresiensis to be something different. The answer to that is its own post, but in brief I think it is
very likely that these hominins did not interbreed with humans when they met. The fact that H.
naledi in particular may have been quite behaviorally sophisticated—sometimes in ways that
resemble modern humans or Neanderthals, and sometimes in its own ways that are quite
different—is important to view in this light. I think they were not us. Maybe DNA will someday
prove me wrong about that.
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