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The letters are the mitochondrial DNA haplogroups (pure motherly lineages);
Haplogroups can be used to define genetic populations and are often geographically
oriented. For example, the following are common divisions for mtDNA haplogroups:

+ African: L, L1,L2,L3

* Near Eastern: J, N
i « Southern European: J, K ,
\ A « General European: H, V

o8 +  Northern European: T, U, X

- « Asian:A, B, C, D, E, F, G (note: M is composed of C, D, E, and G)

« Native American: A, B, C, D, and sometimes X
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World map of human migrations, with the North Pole at center. Africa, harboring the start of the
migration, is at the top left and South America at the far right. Migration patterns are based on
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Defining the Anthropocene

Simon L. Lewis'? & Mark A. Maslin'

Time is divided by geobghu accmdlng to marked shifts in l-‘znh s sme Rwenl global environmental changu suggest
that Earth

gencs!soﬁhe[damdnw h mcord:gzml.hclnmulmﬂmmtsford:e
recognition of a new epoch. Theevldmcesuggstsumonhevar&mspmpmdm:twodommmnfnrmmme
criteria to mark the beginning of e: 1610 and 1964. The formal ofan P Epoch
would mark a fundamental changeinlhe relationship between humans and the Earth system.

Figure 2 | Defining the beginning of the Anthropocene. a, Current GTS2012
GSSP boundary between the Pleistocene and Holocene® (dashed line), with
global temperature anomalies (relative to the early Holocene average over the
period 11,500 Bp to 6,500 BP)"'? (blue), and atmospheric carbon dioxide
composite'' on the AICC2012 timescale''* (red). b, Early Anthropogenic
Hypothesis GSSP suggested boundary (dashed line), which posits that early
extensive farming impacts caused global environmental changes, defined
here by the inflection and lowest level of atmospheric methane (in parts per
billion, p.p.b.) from the GRIP ice core®® (green), with global temperature
anomalies (relative to the average over the period 1961 to 1990)"'® (blue), and
atmospheric carbon dioxide''? (red). ¢, Orbis GSSP suggested boundary
(dashed line), representing the collision of the Old and New World peoples and
homogenization of once distinct biotas, and defined by the pronounced dip in
atmospheric carbon dioxide (dashed line) from the Law Dome ice core’®
(blue), with global temperature data anomalies (relative to the average over
the period 1961 to 1990)''® (red). d, Bomb GSSP suggested boundary (dashed
line), characterized by the Pea.k in atmospheric radiocarbon from annual
tree-rings (black)'® (the A 4C value is the relative difference between the
absolute international standard (base year 1950) and sample activity corrected
for the time of collection and 8'>C), with atmospheric carbon dioxide from
Mauna Loa, Hawaii, post-1958'*¢, and ice core records pre-19587>7¢ (red),
and global temperature anomalies (relative to the average over the period
1961 to 1990)''¢ (blue).
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