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Paleozoic metamorphic
(480 million to 420 million years ago)

Proterozoic metamorphic
(1.8 billion to 1.6 billion years ago)

This map of the Earth's surface during the last deglaciation shows ocean currents 
likely to have carried icebergs (blue arrows). The sediment core used in this study was 
taken from the location marked with a star. Red arrows indicate possible source 
locations for ice rafted debris. 
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During the last glacial period, which 
lasted about 100,000 years, ice sheets 
covered most of Canada and the north
ern United States, as well as much of 
northern Europe, including Scotland. 
These great ice sheets began to retreat 
about 20,000 years ago as the climate 
warmed, which caused icebergs to 
calve off into the sea. But that stretch 
of warming was interrupted by occa
sional periods of cooling as well, among 
them a period called the Younger Dryas, 
which began abruptly 12,900 years ago 
and lasted about 1,200 years. Many 
scientists think the Younger Dryas was 
triggered by a rapid influx of freshwater 
into the North Atlantic that shut down 
global ocean circulation. 

Calved ice carries not just fresh water, 
but also rock and sediment scoured from 
the land, which is then deposited at 
sea when icebergs melt. Identifying the 

origin of such icerafted debris helps 
paleoclimatologists identify where fresh
waterladen icebergs came from during 
periods of abrupt climate change. 

To figure out what was happening 
during the Younger Dryas, research
ers turned to a muddy sediment core 
pulled from the ocean floor off the north
west coast of Scotland, where sediment 
accumulated between about 17,000 and 
11,000 years ago. The core also held 
sediment from the Older Dryas period, 
another cold spell that lasted from 
14,100 to 13,900 years ago. 

Researchers used uraniumlead radio
metric dating on rutile and zircon min
eral grains recovered from the core, and 
what they found was surprising. 

The ages of the minerals were 
mixed, says geologist David Small of 
the University of St. Andrews in Fife, 
Scotland. Some of the rutiles, which were 

A sediment core taken from the location marked with a star revealed ice-rafted debris that traveled from North America dur-
ing the last deglaciation. Blue arrows indicate ocean currents likely to have carried icebergs and red arrows indicate possible 
source locations of ice-rafted debris.

anCienT Minerals rode iCebergs aCross THe aTlanTiC

About 100 years ago, the 
infamous voyage of 
the Titanic from Great 

Britain to North America ended 
in a collision with an iceberg. 
Less well known is another 
voyage, 10,000 years ago, when 
icebergs sailed in the oppo
site direction and made it all 
the way from North America 
to Scotland, according to a new 
study. The finding contributes to 
paleoclimatologists’ understand
ing of the behavior of ice sheets 
as the last ice age came to an end, 
as well as their role in episodes 
of abrupt climate change.
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the focus of the research, were about 
470 million years old, the age expected 
by the researchers. But some rutiles were 
up to 1.8 billion years old. 

“Those older grains we see in the core 
must have come from somewhere else,” 
Small says, who reported the findings in 
Geology with colleagues.

Scottish metamorphic rock would have 
last been altered during the Caledonian 
Orogeny about half a billion years ago 
when colliding plates created mountains 
that stretched as high as the modern
day Himalayas. But these mountains 
eroded over time, and all that remains 
are roots of the mountains in mod
ern Scandinavia, Scotland, Greenland 
and the Appalachian region of North 
America. “It is the older ages that do 
not occur in Scotland that suggest that 
northeastern North America is a source,” 
Small says.

Sediment grains that are about 
150 microns or larger are too big to be car
ried across the Atlantic by ocean currents 
or wind, Small notes. The only known 

way for such grains to be transported 
is if they are entrained in icebergs that 
broke off landbased ice sheets that took 
clumps of mud, soil and rock with them. 

But how would the icebergs survive 
such a long trip? 

Colder seasurface temperatures 
would have allowed the icebergs to sur
vive much longer in the ocean and thus 
travel longer distances, perhaps all the 
way across the Atlantic Ocean. 

Sediment from North America found 
near Scotland would be a marker in the 
climate record for one of these abrupt cold 
spells, as well as evidence that they may 
have been triggered by large influxes of 
freshwater rapidly spreading out across 
the surface of the North Atlantic.

The problem with studying these 
events using cores is that each one only 
provides information about a precise 
location, while sci entists are looking 
for information about an event that 
happened over a large region, says 
Christelle Not, a paleoceanographer at 
the University of Tokyo in Japan. But 

combine enough data, like those from 
the Scotland core, and the bigger picture 
of ice sheet history begins to emerge. 
“It’s a small part of the big picture of 
climate change,” she says, “especially 
in the North Atlantic, [which is] very 
important to the global climate.”

Sean Treacy

EARTH Tweets

• Italian judge explains  his 
rationale behind six-year 
sentences for “l’Aquila Seven,” 
citing “severe” guilt. http://bit.
ly/wi6FBc
Jan. 22nd

• After 4 years  of talks,  140+ 
nations agree to mercury 

emissions treaty. http://wapo.
st/yeFPzv
Jan. 21st

• North Dakota’s   Bakken 
Boom lighting up the night 
sky. http://n.pr/v8rnbh from 
@rkrulwich and @nprscience 
Jan. 17th

• How an East Coast  geologi-
cal feature drove the course 
of the Civil war. Disunion: The 
Fall line’s Fault. http://nyti.ms/
Ur1hek
Jan. 17th

• Bat bane white-nose  fungus 
continues spread, now found 
in Kentucky’s Mammoth Cave 
N.P. http://lat.ms/13FunNX
Jan. 17th

• Dept of Interior’s  Ken Sala-
zar announces plans to 
step down as Secretary. 
http://on.doi.gov/13DpZow
Jan. 16th

• Audubon Nature Inst.  and 
S.D. Zoo Global announce 
plans to let endangered spe-
cies roam freely (sort of ) in 
New orleans. http://wapo.st/
vgAlkF
Jan. 15th

• #Earth #Science Week  

2013 theme announced. 
http://bit.ly/w5cDw5 “Map-
ping our world” #ESw13 @
AGI_Updates
Jan. 15th

• Research team  reaches lake 
whillans, the latest target for 
drilling efforts looking for life 
in Antarctic lakes. http://bit.
ly/Uk1zph
Jan. 14th

• USGS  Director Marcia McNutt 
has just announced her res-
ignation. AGI-Geo & Policy
@agigap
Jan. 11th

• Yowzah!  Check out these 
eerie photos of a cloud-
capped haboob that swept 
over and then offshore of 
western Australia. http://
wxch.nl/13lfEh1
Jan. 10th

• Spate of recent  problems 
prompts Interior Dept to 
reevaluate Shell’s Arctic off-
shore drilling plans. http://
nyti.ms/U2oAbs
Jan. 9th

• A big week  for cephalo-
pods! live giant squid cap-
tured on video for 1st time 

& now 1st video of deep sea 
squid mating. http://s.si.edu/
gFeFJ @Smithsonian
Jan. 9th

• Mag-5.7  (or up to 6.2) quake 
struck Aegean Sea, near Greek 
islands of lemnos and lesvos, 
shaking Greece and Turkey. 
http://yhoo.it/vQNsq6
Jan. 8th

• Now that’s hot!  Australia is 
so hot that meteorologists 
added new colors to its temp 
maps. Temps hit 129.2°F or 
54°C. http://yhoo.it/UGizGe 
Jan. 8th

• Supreme Court  to hear Texas 
vs. oklahoma water wars case. 
http://nyti.ms/UB8l40
Jan. 7th

• A 2.1-billion year-old  lump 
of rock that fell to Earth in 
Morocco is a new type of Mar-
tian meteorite, say scientists.
http://bbc.in/vF51cx @BBC
Jan. 3rd

• Carl Woese,  who announced 
discovery in 1977 of archaea 
— the “third domain” of life 
— died Monday. http://nyti.
ms/vowTNN
Jan. 2nd

Modern day ice-rafted debris floats on 
an iceberg calved from the Sheridan 
Glacier in Alaska.

At EARTH online…

Follow EARTH online 
as we post new com-
ments, blogs and tweets. 
Visit us online at www.
earthmagazine.org, 
become fans on Facebook 
at www.facebook.
com/earthmagazine, 
or follow us on Twitter 
@earthmagazine. Follow 
us on your Android phone 
too; check out the EARTH 
Magazine app on the 
Android Market. We tweet 
and blog often. Below are 
a few examples of things 
that tickled our fancy in 
recent months.
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