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he Center for the Study of the First 
Americans fosters research and public 
interest in the Peopling of the Americas. T

The  Center, an integral part of the Department 
of Anthropology at Texas A&M University, 
pro motes inter disciplinary scholarly  dialogue 
among physical, geological, biological and  
social  scientists. The Mammoth Trumpet, 
news magazine of the Center, seeks to involve 
you in the peopling of the Americas by report-
ing on developments in all pertinent areas of 
 knowledge.

Tracking hardy 
Paleoamericans
Equally hardy members of Kurt Rademaker's team 
venture from this base camp at 4480 masl in the 
Peruvian Andes to investigate the Cuncaicha 
Rockshelter (arrow), where they found occupations 
dating from the terminal Pleistocene. See our story 
on page 15. Photo by Kurt Rademaker
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n halloween 2015, an American checked in at the 
airport in Lima, Peru, for his flight. His final destination: 
Tübingen, Germany. The police showed up moments after 

Team member Judith Beier holding 
the face of the Lady of Cuncaicha. 
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The Early Humans of 
Cuncaicha Rockshelter

Part 1

the man declared that he wished to check in five crates contain-
ing human skeletons. 
 On questioning by police, Kurt Rademaker, today As-
sistant Professor of Anthropology at Michigan State 
University, presented official documents from the 
Peruvian Ministry of Culture granting him 
special permission to export human re-
mains from Cuncaicha Rockshelter, an 
archaeological site high in the Andes 
mountains. 
 Once landed in Germany, Rade-
maker transported the skeletons to 
the University of Tübingen, then car-
ried specific samples to the Max Planck 
Institute in Jena, Germany, for paleogenetic 
analysis. “It was surprisingly easy to take 
five skeletons out of Peru,” says Rademaker 
tongue-in-cheek, before adding, “After a year of 
arranging all the permissions and paying fees.”

Discovering human remains at Cuncaicha
Cuncaicha Rockshelter, at 4,500 m.a.s.l., is one of 
the highest-elevation Pleistocene archaeological 
sites in the world (MT 30-4, 31-1, “Reaching new 
heights in the Peruvian Andes”). Hunter-gatherers used it as 
a residential camp beginning in the late Pleistocene, some 
12,000–12,500 years ago. In the early Holocene it became a 
symbolically significant place where people buried their dead. 

 “The first time I dug was in 2010, when I was just trying to 
determine the antiquity of the site,” Rademaker remembers, 
“and in 2012 I returned with a team to gather larger samples of 
materials from the site to see how people lived there. It wasn’t 
until the field season ended, when we were going through the 
faunal remains, that we found a couple of carbonized skull frag-
ments that we recognized were human.” 
   Rademaker showed them to a forensic anthropologist, 

who judged they were from a single adult female. Because 
they were carbonized, it was uncertain whether 
Rademaker’s team had stumbled upon a cremation 
or had accidentally intruded into a burial at the site. 
The answer came when they returned in 2014 and 

found an intact burial of a nearly complete female near the 
rear wall. 

 Thanks to the year-round cold temperature at this 
elevation and dry conditions in the rockshelter sediments, 

skeletons from Cuncaicha are excellently preserved. 
Usually you’re lucky to get bone-collagen levels in 

the single digits, Rademaker explains, but in the 
case of Cuncaicha, there are “bucket loads of 
collagen,” which can make for surprises: “You 
prepare these bone samples, and the bone 

doesn’t appear to be very old, but then 
you get a date that’s 9,000 years ago.” 
 Once the team determined they had 

a burial, they could date the remains. Radiocar-
bon dating placed the age of this burial at slightly 

older than Kennewick Man, whose skeleton dates 
to 8900–9000 calybp (MT 31-3, “Kennewick 

Man’s dna reveals his ancestry”). “Realizing we had a human 
buried at the site and that it was that old, and also at high eleva-
tion, set up all these answerable questions,” Rademaker says.
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 At the time Rademaker was a postdoc 
at Tübingen University. Johannes Krause, 
current director of The Max Planck Insti-
tute for the Science of Human History, and 
University of Tübingen colleagues Katerina 
Harvati and Hervé Bocherens became in-
terested in working with him to analyze 
the paleogenetics. They decided to do a 
field season in 2015 specifically aimed at 
recovering human remains at the site. “The 
first time I went to Cuncaicha,” Rademaker 
admits, “I never could have envisioned what 
I’d be doing the fourth time around!”
 Based on where the skull fragments 
were earlier excavated, Rademaker tells 
us, “I knew exactly where we should target 
in 2014 to figure out if we had a cremation 
or a burial. Then once we revealed it, the 
stratigraphic position of that single burial 

a couple of thousand years. In the early Holocene people come 
back and use the site as a base camp. Then 100 to 400 years 
pass, and the first burials are put into the site.” All five individu-
als recovered date to different periods in time. It’s evident that 
early dwellers at Cuncaicha, like modern humans, didn’t bury 
their dead in their living space. 

Respecting indigenous voices 
Ancient burials enjoyed cultural sig-
nificance in the minds of early humans. 
Cosimo Posth, group leader in Archaeo-
genetics at the Max Planck Institute for 
the Science of Human History, is recon-
structing the maternal line—half the 
family tree—of Cuncaicha individuals 
through mitochondrial dna analysis. 
He sees his contributions as a way to 
connect ancient humans with their mod-
ern counterparts. 
 Posth recognizes the great responsi-
bility of working with human material, 
even though the individuals are dead. 
In South America, he explains, “we 
have used a case-by-case approach, 
talking to curators and institutions in 
different countries. We need to listen to 
concerns and requests and know what 
indigenous groups want to discover 
from their past. It’s important to see 
that as an added value of our research, 
which makes it more personal, more 
tangible.” 
 In North America, if you find an an-

cient skeleton, you consult Native American tribes who claim 
ancestry and honor their wishes. A noteworthy example is the 

Cuncaicha excavations in 
progress, 2015.
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Cuncaicha Rockshelter.
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indicated an age older than 5700 yr b.p. (the age of the overly-
ing stratum), so I expected that first burial to be 9000 years old 
or older. Based on other cave sites with early burials in South 
America, I had a strong suspicion that other burials would be 
located along the rear wall of Cuncaicha, so that inspired the 
research design for the 2015 field expedition.
 They ended up discovering a total of five burials. “We were 
thrilled,” Rademaker vividly 
recalls, “because we had mul-
tiple individuals to study, and 
we understood the site must 
have been really important 
symbolically.” 
 Flakes popped off the rear 
wall of the cave revealed paint 
made of red ocher, which em-
phasizes Cuncaicha’s signifi-
cance in the imagination of early 
humans. Rademaker also found 
artifacts associated with the 
human remains and is working 
on preparing that information 
for publication. All in all, the 
collective evidence reveals that, 
alternating throughout prehis-
tory, Cuncaicha was a space 
to live in, to decorate, to make 
tools, to bury loved ones.
 Rademaker recounts the 

changing picture of Cuncaicha: “The site is first used as a 
base camp in the terminal Pleistocene. Then people leave for 
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2014 reburial of the Anzick children in Montana (MT 30-2, “We 
are all one: Anzick Children reburied”). In Peru, the Peruvian 
Ministry of Culture directly represents indigenous people. “You 
deal with the government agency directly,” Rademaker says. 
(Cuncaicha is located in the state of Arequipa.) “We follow its 
regulations to the tee when we request to export and sample and 
eventually return skeletons.” 
 The research team is given a year to test exported materials. 
Anything taken out of the country for non-destructive analysis 
must be returned. The Cuncaicha skeletons have already been 
returned to Peru, where they were placed in the general cura-
tion facility of the Ministry of Culture. “Departments are like 
states,” Rademaker explains, “each with its own repository 
for archaeological materials, and that’s where they’ll stay.” 
Rademaker’s team received permission to perform destructive 
sampling on some of the exported skeletal remains, which are 
still in Germany undergoing tests. 

The story of the colonizing of South America is getting 
curiouser and curiouser
The Cuncaicha individuals have added to our growing body 
of knowledge about the earliest arrivals from Asia, who by 
the late Pleistocene were 
already dividing into 
distinct groups. Some 
of these populations 
thrived, becoming the 
ancestors of indigenous 
peoples throughout the 
hemisphere. Others left 
no trace except for what 
can be discerned in an-
cient dna. 
 Around 16,000 years 
ago the ancestors of liv-
ing indigenous Ameri-
cans split into two main 
branches, ANC-A (South-
ern Native American, or 
Ancestral A) and ANC-B 
(Northern Native American, or Ancestral B) (MT 35-2, 
“Genetics studies reveal rich history of ancient America”). An 
individual dating to 12,750–12,850 yr b.p. from the Anzick site 
in Montana and associated with the Clovis culture expressed 
the ANC-A lineage, which is richly represented in present-day 
Central and South Americans and ancient Californians. ANC-B 
ancestry is represented in eastern North Americans and in 
ancient people from southwest Ontario. 
 Sometime after, the southern branch, ANC-A, split into new 
branches that rapidly spread into South America. According to 
Posth’s study in Cell, ancestry is shared between the Anzick-1 
lineage, associated with the Clovis culture, and the earliest resi-
dents in South America from Lapa do Santo in Brazil and Los 
Rieles in Chile. “These guys, despite their broad geographic 
distribution, have extra affinity with Anzick/Clovis. It’s quite 
surprising that all the individuals we find afterwards, from dif-
ferent regions, do not have this affinity,” Posth says. 

 It’s all bewilderingly dynamic. “There are more groups of 
people than we’re used to thinking about,” Rademaker con-
fesses. “We have Anzick-related people on both sides of the 
continent—the one in Chile and the one in Brazil—and as far 
as we know, there’s no mobility or cultural connection between 
the groups. It’s not like the people in Chile came from Brazil 
or the other way around.” It’s more likely these groups came 
from the same parent group, which means that when coloniz-
ers came to South America, the parent group divided and went 
in two directions, resulting in two populations of the same 
lineage on opposite sides of the continent. Soon after that, at 
Cuncaicha, high in the Andes mountains, appears a completely 
different group, which was later supplanted.
 It’s tempting to say, says Posth, “ ‘Look, there’s population 
expansion of a group as part of the ANC-A lineage, closely 
related to Anzick/Clovis, and then this group was replaced by 
a later migration.’ But we cannot rule out the possibility that 
these two waves were there at the same time. It could simply 
be we haven’t yet found the lineage of Cuncaicha in South 
America. It could be it was there before 9000 b.p.” 

The humans of Cuncaicha
The genetic data from the 
Cuncaicha individuals adhere 
to this timeline. Three of the 
five genomes have been se-
quenced so far. Two of those 
genomes confirm that two dis-
tinct groups of people were 
using Cuncaicha at different 
times. The oldest human at 
the site, the Lady of Cuncai-

Kurt Rademaker and Sonia 
Zarrillo verifying the presence 
of an intact burial along the 
rear wall, 2014 excavation. 
Note the red ocher on the wall 
above the burial. 
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cha, which comprises a nearly complete skeleton, dates to 
about 9000 yr b.p. and is from a group distinct from the Anzick 
group. A second skeleton, of a 4,200-year-old human buried in 
a seated position with crossed arms, Rademaker’s team calls 
The Thinker because the burial position resembles the famous 
bronze statue by Rodin. The Thinker is from a genetic lineage 
different from the Lady. “So we know,” Rademaker summa-
rizes, “just looking at two different burials in a set of five, that 
we have at least two different groups at two different times. 
There is turnover. We know sometime between 9,000 and 4,000 
years ago there was some kind of genetic switch.” 
 A gap of 5,000 years separates the individuals, and the cur-
rent genetic database from South America lacks the continuity 
to explain how one lineage is related to another. When was the 
9,000-year-old group replaced by the 4,000-year-old group? Was 
there only one turnover or many? How many groups were present 
at a given time? Questions like these entice Rademaker to col-
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laborate with ancient dna researchers: 
“If you can put the skills of archaeologists, 
physical anthropologists, and geneticists 
together, come on! The world gets way 
more interesting. You have this ability to 
build all these different lines of evidence.” 
And Posth agrees: If you find a genetic sig-
nal but can’t contextualize it, then what’s 
the point? 
 “The Lady of Cuncaicha is the earli-
est individual in our data set that shows 
genetic continuity with modern-day 

 Although The Thinker is related to a population found 
much earlier in the Channel Islands of California, we can’t 
take a leap and say that people migrated from the Channel 
Islands and directly populated the high Andes. “All we can 
say is that those two groups are related in some genetic way,” 

Rademaker explains. “When you have 
two dots, it’s tempting to connect them 
to make a story, but these are just two 
dots in a whole web of migrations—back 
migrations and forward migrations.” 

Hard work for geneticists
One of the greatest hindrances today in 
ancient dna studies in the Americas, ac-
cording to Posth, is the regrettably poor 
resolution: “We are looking at these 1.2 
million snps [single nucleotide poly-
morphisms, instances of a variation in a 
single nucleotide at a specific position in 
the genome, which distinguishes mem-
bers of a population] in dna, but we aren’t 
able to distinguish populations so clearly. 

People going through Beringia and then through Panama to 
reach South America went through two massive population 
bottlenecks, where the population lost a lot of diversity. A lot 
of these snps are fixed.” 

The team: (back row, l–r) Michael Francken, 
Sarah Meinekat, Judith Beier, Brett 

Furlotte, Sophia Haller, Dobereiner Chala-
Aldana, Tatiana Feuerborn, Katherine 

Moore, David Reid, Gabriela de la Puente 
Leon; (front row, l–r) Kurt Rademaker, 

Katherine Morucci, OB the Dog.
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people,” Posth tells us. “That’s something we don’t see in 
Europe, where there’s multiple population replacement down 
to the Neolithic and Bronze Age. Instead, at Cuncaicha we 
have this data point that tells us that at least from 9,000 yr 
b.p. there’s genetic continuity through time. We don’t need to 
imagine it as a full continuity; of course, it’s 
dynamic history. You could have multiple ad-
ditional waves that mix with the local people.” 
 The researchers dated the second individual, 
The Thinker, to 4200 yr b.p. A portion of its ge-
netic lineage is local, but it also carries the dna 
of an ancestry from somewhere else. “Right now 
we have no idea where it comes from, because 
we have so many gaps,” says Posth. “We don’t 
have any samples from Ecuador, Venezuela, 
Colombia, from Amazonia. But this individual 
at 4200 yr b.p. has distinct affinity with indi-
viduals from the California Channel Islands.” 
Although we can’t identify a migration from 

Posth.

North America into South America bringing this ancestry, he 
argues, “we can spot a migration or gene flow from somewhere 
north of Peru bringing this different ancestry to Cuncaicha and 
creating the gene pool that survives until today.” 
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 In addition to the difficulty in resolv-
ing snps, scientists are also burdened 
with the high cost of doing business. To 
sequence an entire genome is expensive, 
especially considering only 1%–2% of 
extracted dna is human; the rest comes 
from bacteria that invade the skeleton 
after death. Posth suggests that partial 
relief could be achieved by selecting 
other snps specific for the Americas 
so we can better distinguish within the 
American population, but to do that, 
“we need to have a clearer idea of the 
diversity within the Americas.” He also 
advocates further research into modern 
genomics from the Americas to enhance 
our understanding of the genetic mark-
ers that distinguish, for example, Brazil-
ians from Peruvians from Chileans.

Attacking the task from a different direction
Sometimes scientists must turn to other lines of evidence 
to achieve the degree of resolution that dna can’t provide. 
Whereas paleogenetics offers at best an incomplete narrative, 
morphological analysis constructs a more complete history of 
how people were living in the high Andes by the early Holocene. 
 When the skeletons from Cuncaicha arrived at the lab in 
Tübingen, the first thing scientists did was to CT scan all the 
bones—nearly a thousand. From these bone scans, says Rade-
maker, “We can look at muscle attachments that leave tell-tale 
signatures on bones of the kinds of activities people did during 
their life.” Long bones of the lower limbs tell us if someone has 
been traversing long distances, or climbing steep slopes, or 

running a lot, or carrying heavy loads. Long 
bones of the arms reveal evidence of repeti-
tive activities like scraping hides or paddling 
a kayak. “You can look at muscle attach-
ments in the hand to see if someone is doing 
heavy lifting—indicated by a power grip—or 
is doing precision work like a tailor.” 
 The long bones of the lower limbs can 
provide information related to mobility: 
what distances early humans were cover-
ing, topographic relief, and overall range. 
In addition, Rademaker’s team has both 
male and female skeletons, so they can 
inspect sex-related differences in activity. 
“And by comparing the variation in cranial 
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Rademaker.

morphology throughout South America, we can get a feel for 
the relative roles of diet, climate, and ancestry in shaping the 
crania,” Rademaker explains. “That’s because the crania are 
very responsive to those variables.”   

–Katy Dycus
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