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How It Started

An ecological odyssey

As the 1968 movie 2001: A Space Odlyssey opens, humanity’s ape-like ances-
tors three or four million years ago are struggling to survive. One day,
unseen aliens place a large black monolith in their midst. Inspired by
its mysterious powers, the hominins learn to use tools. They first wield
weapons against prey and predators, ensuring their survival. Soon, how-
ever, they murderously turn them on their neighbors, driving them away
from territory and resources. The monolith vanishes, but a second one lies
buried on the moon, whose purpose is to send a beacon when humans
have advanced enough to find it and expose it to the light of the sun.
The surviving crewmember of a spaceship sent to follow the direction of
the beacon discovers a huge third monolith orbiting Jupiter. This one is
a Star Gate, which takes him across the galaxy to a distant planet. There,
a fourth monolith transforms him to the Star Child. His evolution com-
plete, he returns to earth to bring peace to warring nations.'

However much humanity could use a little benevolent extraterrestrial
guidance these days, we unfortunately have found no alien monolith
buried on the moon for uncounted eons to guide us out of a troubled
present into a utopian future. On the other hand, in the decades since
author Arthur C. Clarke and director Stanley Kubrick wrote the novel
and screenplay, we have come to realize there was no need for aliens to
have intervened in human history to set humanity on its present track.
Observers have watched many ape, monkey, and bird species use tools.
Archeologists discovered evidence that pre-Homo hominids also used
stone tools and seem to have figured out tool-making on their own.
(On the other hand, a utopian future still seems likely to require outside
assistance.) Our ancient ancestors also, stone by stone, laid the founda-
tion for the rise of early capitalism, changing the environment as they

did so.
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HOW IT STARTED

In the beginning: economy and ecology

When the earliest species of the genus Homo evolved about 2.6 million
years ago, something happened almost as dramatic as a timely hint from
benevolent aliens. Developments having no equal in earthly evolution set
our ancestors on the long, meandering course that has led us to today’s
global consumer capitalism and global environmental crisis. The first
steps were small but fateful. Superior powers of communication made
possible greater cooperation. Our omnivorous ancestors now gathered
and used resources for their survival more effectively. They passed accu-
mulated cultural and technical knowledge to others and to future genera-
tions. Greater manual dexterity allowed them to improve the basic spears
and stone tools of chimpanzees and Australopithecus. Talking and work-
ing together, hominins could now bring to the table animals as large or
larger than they. Defending their kills against scavengers and thieves, they
took their place among top predators. A meatier diet with considerably
more protein made them larger and perhaps more intelligent.

Early humans also fatefully made the first energy transition and
learned to get more out of available natural resources. They tamed a vital
source of energy to supplement muscle power when they learned to lib-
erate the heat energy stored in plants. Humans mastered fire possibly
1.9 million years ago, probably by 790,000 years ago, and certainly by
300,000—200,000 years ago. Fires burned undergrowth and made for-
ests more open. Game species thrived, and with them, humans. For the
first time in the history of life, a species deliberately refashioned whole
ecological systems to support more of its kind from the same physical
resources. Cooking food gave hominins access to a wider selection of
food sources and, it has been suggested, allowed energy saved in digest-
ing raw foods to feed the voracious energy appetite of larger brains.? Fire
kept humans warm as climates cooled after they spread into temperate
latitudes during warm interglacial periods.” Humans gave vent to creative
impulses with fired clay figures at some early date, followed by pottery
and, about 10,000 years ago in the early Holocene, by copper, all gifts of
the stored energy of burning wood.

While the durability of stone implements lent the name “Stone Age”
to the era, early humans developed all sorts of technology and simple
machines. Bones made excellent material for such tools as awls and

11
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HOW IT STARTED

needles. No doubt early humans used perishable body parts like sinews
as well. About 70,000 years ago, cooling climates in once-warm latitudes
into which hominins wandered inspired leather-working technology for
clothes, bags, and other objects.* At some time before the onset of the
Holocene about 11,700 years ago, humans developed bows and arrows,
fishhooks, and throwing-sticks for hurling darts, spears, and harpoons.
Seaworthy boats, probably built for fishing the ocean, carried people
across fifty miles of open water to Australia 65,000 years ago.” People
wove dyed fibers into textiles for stylish colorful clothes no later than
30,000 years ago.® Basket-weaving provided storage until fired clay pots
offered all-purpose waterproof and vermin-proof containers as early as
20,000 years ago.’

So it was that the earliest human species developed technology and
simple machines and harnessed stored energy—the tiny mustard seeds
of the Industrial Revolution. Technology and energy are, however, not
sufficient in themselves. The extraordinarily long infancy and childhood
of humans gives time for teaching and training at a unique scale. Humans
organized themselves to kill large prey, cook, and share food, perform
ceremonies, and much more. They developed techniques to produce dan-
gerous weapons, hunt, form pots, and kindle fires. Far beyond that, they
also had techniques for binding wounds, treating illness, and using magic
and ritual to attempt to control for human benefit the mysterious forces
that rule the world.?

The environmentally destructive mining that brings us the compo-
nents of our cell phones is an ancient practice writ large. Humans are a
mining species. The nearest rock was likely not the best rock for human
purposes. Early humans dug shallow open-pit mines to get to unweath-
ered flint, which flaked better. Mining always leaves scars upon the land,
a boon for archeologists. Evidence survives of a 1.3-million-year-old flint
quarry in Morocco.” In Swaziland at least 43,000 and perhaps 80,000
years ago, miners extracted tons of specularite (a source of red ocher). By
35,000 years ago, people in Poland and Hungary had dug pits and some-
times subterranean mines for colored ores, while in Paleolithic Egypt,
Australia, France, Spain, Belgium, Poland, and (later) in Texas, they dug
up flinc.”

Groups that controlled mines found themselves in economically val-
uable positions, direct ancestor of today’s mining, manufacturing, and

12
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HOW IT STARTED

trading enterprises. Archeologists have found obsidian and red ocher far
from the nearest outcrop and inferred development of kinship, social, and
trade networks.!" Groups mined and manufactured tools and exchanged
them for articles they did not have to hunt or make themselves, presum-
ably at an advantage to themselves (the first profits). The market for red
ocher represents the earliest known demand for consumer goods, which
had no practical use. Scattered surviving evidence of beadwork, pigment
from red ocher, and other artifacts suggests the development by 300,000
years ago of status markers, symbolic thought, and perhaps religion. By
late prehistoric times, desirably distinctive stone spread along trade routes
hundreds of miles from the mines it came from."

When Homo sapiens first appeared, between 200,000 and 300,000
years ago, they prospered, went forth, and multiplied. Population grew
very rapidly—it leaped tenfold in just the transition from H. neandertha-
lensis to H. sapiens in Europe around 40,000 years ago. In multiplying so
rapidly, they repeatedly overdrew the fund of resources landscapes offered
to foragers. Some of them would have to move elsewhere, pulled by
greener pastures and pushed by stronger competitors. Between 120,000
and 90,000 years ago, wet and cool conditions enticed sapiens into the
Levant and Arabia. When the climate dried 65,000 years ago, Homo sapi-
ens rolled across the world in a global blitzkrieg."”” They soon reached
Australia. No later than 15,000 to 12,000 years ago humans stepped on
American soil. No other vertebrate has managed to thrive in virtually
every ecosystem from tropics to tundra (and now ventures up into space
and down to the bottom of the sea).!*

Whenever we might date the onset of the Anthropocene, anthropos
changed environments and left a mark on the fossil record wherever they
went. Escaped cooking fires and deliberately set fires announced the abil-
ity of this new-and-improved ape to alter ecosystems, sometimes radi-
cally.” No later than two million years ago, competition from these new
top predators caused the rich diversity of large African predator species
to decline for the first time.'® Hominins also suppressed the diversity of
African species of large mammals.'” When Homo sapiens charged across
the world’s continents, they simplified (or, really, impoverished) ecosys-
tems as they went. The Pleistocene had fostered an unusually abundant
and diverse array of extremely large mammals on every ice-free continent:
mammoths, giant ground sloths, saber-toothed cats, hippopotamus-sized

13
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wombats (Diprotodon), and many more. Climate change exacerbated the
stress animals were under, of course, but never had climate pressure alone
selectively eliminated only large animals. But now, as humans arrived
conversing, cooperating, making weapons, setting fires, and reproducing
abundantly, megafauna went extinct everywhere.'®

Hominins simplified ecosystems by removing species but also rear-
ranged ecosystems by introducing alien species, a propensity that today
has altered nearly every ecosystem on earth. Evidence in southeast Asia
shows that prehistoric foragers translocated plants and animals far from
their ordinary habitats. No later than 45,000 years ago, yams appeared
on both sides of Wallace’s Line dividing the flora and fauna of Asia and
Australia. Humans translocated animals and plants as they migrated and
surely also traded species as they exchanged information and goods with
others. They seem also to have encouraged the growth of food trees near
their settlements, possibly by planting nuts and seeds. Transplantation
and cultivation long pre-dated the Agricultural Revolution in the Near
East.”

At the same time, like the primitive hominins in 200z, humans also
turned their aggressive capacity for communication and cooperation
against competitors of their own genus. Practices that evolved into war
and slavery began at a very early date. Several species of hominins had
always coexisted at any time. Now, however, when Homo sapiens moved
into the neighborhood, neither man nor beast was safe. Neanderthals,
Denisovans, Floresians, and all other species of Homo died out when
cousin H. sapiens arrived. The inclination for violence strengthened
through time as numbers increased and weapons grew deadlier.”® The
slaughter of people on a huge variety of pretexts suggests the power of
human tribalism and hostility to difference. Evidence from more recent
times repeatedly shows that groups that controlled important resources
attracted conflict with envious others, particularly during climate stress
and other crises.

People very early in human history must have faced the question of
what to do with captives. If the practices of pre-Columbian Americans
are any guide, societies treated captives variously: adoption into the tribe,
servitude including slavery, or death by torture or sacrifice. The recent
discovery that small amounts of DNA from other species of Homo sur-
vive in our bodies suggests that bands of Homo sapiens likewise captured

14
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vanquished foes and incorporated some of them into their groups, by
either adoption or enslavement.”!

By the end of the Ice Ages, a once meek denizen of field and forest had
inherited the earth. Homo altered ecosystems and reduced diversity and
body size of other species. By the time humans had crossed the oceans
to Madagascar and the islands of the Pacific, transforming ecosystems
and extinguishing species as they went, humanity, who were once merely
bad neighbors, had become bad landlords. Just as importantly, humans
had carried fundamental elements of modern capitalism—technology,
machines, use of concentrated energy, efficient exploitation of resources,
mining and manufacturing for use and consumption, trade, competition,
conflict, domination, ecological disruption—to the ends of the inhabit-
able earth.

Planting and herding: inventing capital and property

Humans began to practice true pastoralism and agriculture with the
onset of the Holocene. They now passed irrevocably through a gate that
opened onto momentous changes in society, economics, and the planet.
Agriculture created surpluses that led to towns and cities. Literacy and
literature developed. Power and wealth accumulated. Trade increased.
Towns and then empires warred with each other. Inequality and slavery
grew dramatically. Both herding and farming radically simplified ecosys-
tems for human benefit. Moreover, they altered the climate.

Why did Homo sapiens around the world wait until the Holocene to
develop agriculture independently in many places? The earliest agricul-
ture known to us were the yam fields of the tropical Borneo highlands
30,000 years ago. Grinding stones and hearths from Kebaran settle-
ments 19,000 years ago on the shores of Lake Galilee, and from the
bread-baking Natufian culture throughout the Levant between 14,000
and 11,000 years ago, attest to preparation of nuts and wild cereals that
could not be consumed unprocessed.?* These were notable exceptions.
Perhaps climate instability during the late Pleistocene discouraged suc-
cessful agriculture elsewhere. Conditions swung back and forth from
warm to cold and wet to dry, often very suddenly. The onset of the
Holocene inaugurated an unusually stable climate that apparently
encouraged agriculture.
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