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ust outside this sleepy town 

of 13,000, about 90 kilometers 

east of Hanover, lies a vast open 

coal mine, one of northern Ger-

many’s great lignite mines. The 

site is also rich in archaeological 

remains, and starting in 1983, 

archaeologists were let in to do 

“rescue excavations.” They dug 

just ahead of the 40-meter-high mining 

machines that were ripping away millions 

of years of Earth’s geological history.

One cloudy fall day in 1995, Wolfgang 

Mertens, a burly, bearded former forestry 

worker from Schöningen who had been 

hired by dig director Hartmut Thieme to 

help excavate, struck a wooden object with 

his trowel. “It looks like a spear,” Mertens 

told Thieme, then with the Lower Saxony 

State Service for Cultural Heritage (NLD) in 

Hanover. But Thieme was dubious, Mertens 

recalls, because the object was broken in 

several pieces—and because they were dig-

ging in sediments dating back several hun-

dred thousand years, before hominins were 

thought to have invented sophisticated 

hunting technologies. “Where’s the spear’s 

point?” Thieme asked. 

Before long, Mertens had found it, along 

with two other complete spears—slender 

javelins about 2 meters long made from 

spruce trees. Closely associated with the 

spears were the remains of nearly 2 dozen 

horses, many showing signs of having been 

heavily butchered.

“I didn’t believe it at first,” says archae-

ologist Nicholas Conard of the University 

of Tübingen in Germany, whom Thieme 

invited to take a look. But over the next 

few years, excavators found several more 

spears, eventually identifying as many as 

11. When Thieme first reported the dis-

Clues from a German coal mine show how early hunters 
lived, 300,000 years ago, and how their prey died

By Michael Balter,
Schöningen, Germany

The killing ground
Decades-long excavations in a working coal mine have revealed evidence of startlingly early group hunting and sophisticated weapons making.
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coveries in Nature in 1997, along 

with their initial dating—400,000 

years old—they electrified the ar-

chaeological community. With one 

swift thrust, the paper pierced the 

dominant paradigm of the day, 

which held that hominins at that 

early time, well before the rise of 

modern humans, were scaven-

gers rather than hunters, lacking 

the cognitive skills to make such 

sophisticated weapons or mount 

organized hunts for large game. 

To top it all, Thieme found what 

appeared to be four hearths, which 

were then considered the earli-

est evidence for controlled use of 

fire. “Schöningen was one of those 

sites that revolutionized our views 

about earlier humans,” says John 

Shea, an archaeologist at Stony 

Brook University in New York. “It 

just goes to show that the easiest 

way to be wrong in paleoanthro-

pology is to underestimate our 

ancestors’ abilities.”

But Thieme’s initial report also 

marked the opening chapters of 

a detective story, as the first rev-

elations begged further questions. 

How did the spearmakers actually 

live? What kind of environment 

did they inhabit? And why did they 

abandon so many seemingly valu-

able weapons in the first place? 

In search of answers, a multi-

disciplinary team led by Conard 

and University of Tübingen archae-

ologists Christopher Miller and 

Jordi Serangeli took over excava-

tions in 2008 and launched inten-

sive new investigations. 

“The site still stands as critically 

important because of the spears,” 

says Thomas Wynn, an archaeolo-

gist at the University of Colorado, 

Colorado Springs. But the new 

research, much of which will be 

reported online later this year in 

about 20 papers in a special issue 

of the Journal of Human Evolution 

(JHE), is changing archaeologists’ 

views of Schöningen in important 

ways—and overturning some of 

Thieme’s original interpretations. The site 

appears to be younger than he thought, 

300,000 rather than 400,000 years old, 

and his claim to have found hearths has 

not stood up. Although the total number of 

horses represented at the site now stands 

at more than 50, researchers now doubt 

that they were killed in a single spectacu-

lar, coordinated orgy of mass butchery. In-

stead, the bones and spears are thought to 

represent multiple, smaller events that took 

place over years, decades, or even centuries, 

at a site that was a vibrant crossroads for 

wildlife and humans.

Just how those events unfolded is more 

mysterious than ever: The spears and horse 

bones were apparently deposited not on 

dry land but rather in a lake, under a meter 

or two of water. That finding has sparked 

hypotheses ranging from winter hunts on 

a frozen lake to lightning strikes. 

As Miller puts it, “Schöningen is so 

unusual, it causes archaeologists 

to think down crazy paths, but we 

have to be creative to explain it.”

“YOU MUST IMAGINE that there 

was a large lake here, and we are 

standing at the edge of it,” says 

Serangeli, who supervises the ex-

cavations. Cyclical changes in wa-

ter level left a layer cake of black 

and gray bands in the sediments, 

which are up to 45 meters thick 

and overlie the much older coal 

deposits. Pollen trapped in the sedi-

ments shows that the lake margin 

“was a very wet environment, very 

swampy, with a very rich plant life,” 

says team member Brigitte Urban, a 

paleoecologist at Leuphana Univer-

sity of Lüneburg in Germany. 

That’s what makes the site so 

valuable today: Wooden objects 

that ended up in the muck were 

preserved by low oxygen levels. 

Defying decay, broad chunks of 

oak, alder, and birch trees poke 

through the wet sediments, the 

waterlogged wood still fresh after 

300,000 years. For archaeology, the 

harvest has been extraordinary, 

Conard says: “Ninety percent or 

more of the wooden artifacts from 

the Middle Pleistocene”—from 

about 780,000 to 125,000 years 

ago—“are at Schöningen.” 

The ancient swamp was rich in 

wildlife and prehistoric humans, ei-

ther early Neandertals or members 

of a species called Homo heidelber-

gensis, widely believed to be the 

common ancestor of Neandertals 

and modern humans. “It seems like 

a special place that attracted both 

horses and hominins,” Miller says. 

Work by Urban and other team 

members suggests that although 

the lake’s water level rose and fell, 

it persisted through 200,000 years 

of changing climates.

Meat was not the only attraction 

for the Schöningen hominins. “For 

daily life you need plants as food, 

bedding, and so on,” says Gerlinde Bigga, an 

archaeobotanist at Tübingen. With Urban, 

she found that the lakeshores abounded in 

hazelnuts, acorns, and fruits including rasp-

berries, as well as reeds and sedges from 

which bedding could have been made.

All the spears were made from spruce 

trees except one—which was made of pine. 

And yet Urban found little evidence of 

spruce pollen anywhere near Schöningen. 

Schöningen has yielded as many as 11 of the oldest complete wooden 

spears, about 2 meters long and made of spruce and pine.
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That means, she says, “that people had to 

walk a long distance” from where the spears 

were made to the lake where they were 

used—a conclusion that Urban says con-

flicts with Thieme’s original interpretation 

of Schöningen as a large “hunting camp,” 

where hominins were resident much of 

the year.

Similarly, Thieme’s picture of large-scale 

slaughter, with dozens or even hundreds of 

hunters attacking a large herd of horses, 

has not held up. Instead the hunts were 

small, and the kills accumulated over time, 

as hominins returned to the lake again and 

again over hundreds or even thousands 

of years. 

The evidence comes straight from the 

horses’ mouths. Two research subgroups, 

one led by archaeologist Marie-Anne Julien, 

now at the University of Southampton in the 

United Kingdom, and the other by Florent 

Rivals, a paleoecologist at Rovira i Virgili 

University, Tarragona, in Spain, analyzed 

the horses’ teeth for strontium, oxygen, 

and carbon isotopes—indications of what 

the animals had eaten and where they had 

lived. They also looked at patterns of abra-

sion on the teeth, which hold clues about 

what the animals ate just before they died. 

The isotopes and wear pointed to consid-

erable variation in both diet and habitat 

among the horses, indicating that they came 

from different places and were killed at dif-

ferent times.

Smaller scale hunting suggests less social 

complexity than Thieme envisioned, with 

groups of perhaps 20 to 30 people—much 

smaller than the dozens or hundreds of 

hunters necessary to kill 50 horses at a time, 

researchers say. “Thieme’s interpretation is 

an extreme interpretation of the social com-

plexity of early hominins,” Conard says. “A 

lot of people would be uncomfortable at-

tributing these kinds of behaviors to Homo 

heidelbergensis.” 

“A succession of single kills is a better 

fit with what little we know of group size 

from archaeological sites,” Wynn adds. Shea 

agrees: “One, maybe two or three horses 

ought to be enough to leave all of a Homo 

heidelbergensis group lying on their backs, 

bellies distended, swearing off horse meat 

for the next week or two.” (Thieme, who re-

tired from the Hanover unit several years 

ago, could not be reached for comment de-

spite repeated attempts to locate him.)

The spears, however, continue to aston-

ish. They “were skillfully made, with plan-

ning and forethought,” says Chris Stringer, a 

paleoanthropologist at the Natural History 

Museum in London who is not a member of 

the team. And they were startlingly ancient: 

The only other sign of weaponry this old is 

a 400,000-year-old fragment found in 1911 

at Clacton-on-Sea in the United Kingdom. 

Understanding just how the Schöningen 

spears were made and used and the cogni-

tive abilities they betray looms large in the 

team’s research priorities.
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Hunting trophy. The skull of a horse on display 

at Schöningen’s new museum is one of about 50 

killed and butchered by the hunters.
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In a 2009 paper titled “How to think 

a simple spear,” Miriam Haidle, an ar-

chaeologist at Tübingen, detailed the 

elongated chain of steps required to 

make and use them: First, recognize 

that the group needed food; then pro-

cure the wood to make a wooden tool; 

then use the wooden tool to knap a 

stone tool; then carve a previously pro-

cured tree branch into a spear. Finally, 

the group had to wield the spears skill-

fully to kill an animal.

In the JHE special issue, the first 

in-depth study of the weapons and 

how they were manufactured adds 

detail to this picture. Researchers led 

by archaeologist Thomas Terberger of 

NLD found that the growth rings in 

the spruce shafts are narrow, indicat-

ing that the trees grew slowly in cool 

conditions, leading to a very hard 

wood. The branches used were at least 

50 years old, and the hominins chose 

thin ones—between 2.4 and 4.7 cm in 

diameter—to make the slender, ele-

gant weapons. Marks from stone tools 

indicate that all the bark was stripped 

from each branch and the wood knots 

were carefully trimmed off.

“The analyses demonstrate a sophis-

ticated sequence of production steps, 

reflecting long experience in the man-

ufacturing of wooden tools and weap-

ons,” the researchers conclude in their 

report. In experiments with replicas of 

the spears, the group found that they 

could be thrown up to 35 meters, ac-

curately enough to hit and seriously 

wound large animals. Nevertheless, 

some experts, including Stringer and 

Shea, have suggested that the spears 

were not thrown from a distance but 

rather employed at close quarters as 

thrusting weapons. Each year, Shea 

says, he offers students $20 if they can 

hit him with a replica spear from even a 

fairly close distance. “Haven’t had a scratch 

in more than 20 years,” he says. 

While the discovery of the Schöningen 

spears startled many archaeologists, who had 

assumed that only modern humans had the 

smarts to make them, researchers now say 

the find should not have been such a shock. 

The spears are “a miracle of preservation, 

not a cognitive threshold,” says John Speth, 

an archaeologist at the University of Michi-

gan, Ann Arbor. “The cognitive capacities 

that made this possible could easily predate 

Schöningen by hundreds of thousands of 

years.” Even chimpanzees have been observed 

stripping leaves from slender branches, trim-

ming them to a point, and using them to poke 

at prey. And Speth says researchers working 

at the famous Olduvai Gorge in Tanzania 

“have made a pretty good case that early 

hominins were already ambush hunting 

pretty large ungulates at 1.8 million years 

ago,” although others are skeptical (Science, 

17 September 2010, p. 1464). 

FUTURE EXCAVATIONS have several mys-

teries to solve, starting with the possible use 

of fire. The ancient hunters “must have had 

fire, how else could they have survived?” 

Conard says, pointing out that the winters 

back then were at least as cold as today. But 

traces of fire use are elusive. Thieme had 

identified four hearths, based on a reddish 

color in the sediments he thought was the 

result of burning, along with cracks perhaps 

due to high heat. He preserved the hearth 

sediments in wooden cases for future study, 

and a research subgroup led by Tübingen ar-

chaeologist Mareike Stahlschmidt, and 

including Miller, Tübingen petrologist 

Bertrand Ligouis, and others, recently 

reopened the cases and put the sedi-

ments through a variety of tests. The 

results, in press in the JHE special is-

sue, show no traces of burning, and the 

reddening that Thieme saw appears to 

be due to iron compounds that precipi-

tated as the lake levels rose and fell. 

Then there is the question of how 

the horses came to die in the middle 

of a lake. Both spears and horse bones 

appear to have been deposited in 1 to 

2 meters of water, rather than on dry 

land. Key to this conclusion is the 

work of Ligouis, who found that the 

artifact-bearing sediments contain 

traces of lake algae, sponges, and small 

crustaceans that live only in deep wa-

ter. Miller and Stahlschmidt say their 

own analysis of the spear-bearing sedi-

ments shows no sign that the artifacts 

were ever on dry land.  

Team members have scrambled to 

come up with explanations. Miller 

speculates that in winter, the homi-

nins chased horses out onto the ice 

and butchered them there; when the 

ice melted, everything sank. Serangeli 

proposes that some of the horses were 

killed by lightning while drinking from 

the lake and then butchered by homi-

nins lurking nearby. That may sound 

far-fetched, but such strikes are fairly 

common; in 2012, a lightning strike 

killed 143 goats in Xinjiang, China. 

Other team members suggest that the 

hominins somehow killed and butch-

ered the horses in the open water.

Conard is having none of this. He 

thinks that the evidence for deep wa-

ter must be plain wrong. “The hunting 

events were probably on the margin 

of the lake, that’s much more plau-

sible,” he says. Team member Jörg Lang, a 

geologist at the University of Hanover in 

Germany, agrees. Lang says his group has 

found that “the artifacts were deposited 

on the exposed delta plain,” or perhaps 

in shallow pools, and quickly covered by 

waterlogged sediments.

Conard says the team will continue to dig 

at Schöningen for at least another 25 years, 

which may just be enough time to solve 

these lingering mysteries. Meanwhile, the 

mine will cease operating in 2017, and local 

authorities are discussing the idea of refill-

ing the deeper levels with water—a process 

that may take decades—to reform the an-

cient lake. If that happens, hominins will 

once again roam its shores, although this 

time pushing strollers rather than throwing 

spears. ■

The bones and 

spears may have 

been deposited in 

an ancient lake.

“The easiest way to be wrong 
in paleoanthropology 
is to underestimate our 
ancestors’ abilities.”
John Shea, Stony Brook University
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