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THERE ONCE WAS A GIRL WHO GREW UP IN THE
MOUNTAINS, SPENDING SUMMERS DIGGING FOR
DINOSAUR BONES AND HAPPILY HUNTING FOR CAVE

CRYSTALS.

AS SHE GREW OLDER, SHE LEARNED ABOUT THE
OCEANS GETTING TOO WARM AND TOO HARSH FOR
CORALS AND PLANKTON TO SURVIVE IN.

FIPES AND DROLIGHTS WERE
BECOMING MORE FREQUENT
AND STOPMS UNPREDICTABLE
ALL AROUND THE WARPMING
PLANET.

WINTERS IN THE MOUINTAINS
WEREN'T LIKE THEY USED TO BE.
SHE WONDERED WHAT THIS MEANT,
AS THE FAMILIAR WAS STARTING TO
BECOME LINFAMILIAR. HOW MUCH
WILL THE WORLD CHANGE?
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| ——————————1 HOW MUCH HAS IT
CHANGED IN THE PAST?

50, SHE BECAME A SCIENTIST AND
RETURNED TO THE MOUNTAINS AND
CAVES TO TRY TO UNDERSTAND THE
CHANGES HAPPENING AROUIND THE
WORLD.
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IN SEARCH OF ANSWERS, OUR SCIENTIST
WENT TO SLULAWESI, AN INDONESIAN
ISLAND NEAR THE EQUATOR,

THE COLLISION OF WARM WATER, THE MONSOON, AND
OTHER LARGE WEATHER SYSTEMS, PRODUCES HUGE
?PIY\EOSXI‘;F?HOF ENERGY AND TRANSPORTS HEAT AROUND

TO PREPARE FOR THE EFFECTS OF FUTURE CLIMATE
CHANGE, OUR SCIENTIST WANTS TO LEARN WHAT
THIS MONSOON WAS LIKE DURING PAST WARPM
PERIODS.
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OUR SCIENTIST CAREFULLY COLLECTS THESE UNIQUE
CLIMATE ARCHIVES TO DECODE AND ANALYZE AT THE
] LasORATORY.
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[ Luckiy, THERE ARE ANCIENT POCKS WITH CODED MEMORIES THAT CAN TELL LS ABOUT THEIR PAST.
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500,000 YEARS OLD. THIS MAKES IT POSSIBLE TO LEARN HOW THE MONSOON
CHANGED AS THE EARTH SWLING BETWEEN EXTREMELY COLD AND WARM PERIODS,

USING URANILUM-THORIUM DATING, WE KNOW THAT STALAGMITES CAN BE OVER ﬁ
KNOWN AS GLACIAL-INTERGLACIAL CYCLES.
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TO ISOLATE BRIEF SNAPSHOTS OF TIME, TINY SAMPLES ARE CAREFULLY DRILLED OUT ALONG THE CENTRAL
:EIENET%FE ésﬁgVXTHM'I}PéESE FINE POWDERS CONTAIN A CHEMICAL IMPRINT OF THE WATER DROPLETS THAT
(0] LAGMITE.

S

OUR SCIENTIST USES VERY

TO EXTRACT THIS CHEMICAL
INFORMATION.

ENSITIVE INSTRUMENTS
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2 POWERFLL MAGNETS IN THE 3

AS THE ELEMENTAL COMPONENTS ZIP

%ﬁ%gggﬁg@gg{ggﬁgi% THROLIGH THE MAGNET, THEY FAN OUT

1 ACCORDING TO WEIEHT (NLUMRER OF
HE STALAGMITE POWDERS CO, GAS AROLIND A CLIRVE, NELTPONSS AND SLAM INTO A

ARE DISSOLVED IN CAGSING THE MOLECULES TO COLLECTION WALL AT THE OTHER END
PHOSPHORIC ACID AND SEPARATE INTO SMALLER PARTS. OF THe MASS SPECTROMETER
BECOME CO, GAS. :
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BY MEASLURING THE SMATTERING OF ELEMENTS,
THE INFORMATION STORED IN LAYERS OF THE
STALAGMITE CAN 8E PIECED TOGETHER INTO A
CLIMATE RECORD.
| OXYEEN ISOTOPES' TELL Us AgOLT —
d CHANGES IN PAST PAINFALL. CARBON
ISOTOPES TELL US ABOUT PAST VEGETATION 140,000
ABOVE THE CAVE. s 5’ i 310,000
YEARS OLD

5,000
YEARS OLD

WETTER

230,000
YEARS OLD

880
(OXYEEN
ISOTOPES)

180,000
YEARS OLD

8Y ANALYZING THE OXYEEN ISOTOPES OF MANY STALAGMITES THAT GREW AT
DIFFERENT TIMES IN THE PAST, OUR SCIENTIST CAN COMBINE THEM TO FORM [y

ONE LONE PAINFALL RECORD.
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\
THE STALAGMITES TELL US THAT SULAWESI'S DURING EACH ANCIENT WARM PERIOD, THE

MONSOON EXPERIENCED HUGE CHANGES MONSOON WAS STRONE AND BEHAVED
IN THE PAST THAT COINCIDED WITH EARTH'S MUCH AS IT DOES TODAY, DELIVERING LOTS
COLD (BLACIAL> AND WARM (INTERBLACIALS \r OF RAINFALL TO SULAWESI.

PERIODS.

GLACIAL
PERIOD

DOrRIERD

C(LAND MASSES
EXPOSED DUE
TO LOW SEA LEVELD

IN BETWEEN

BLACIAL PERIOD. THE MONSOON WAS MUCH
WEAKER AND SULAWESI WAS MUCH DRIER THAN IT

1S TODAY.

INTERGLACIAL
PERIOD
CWETTERD

EACH WARM PHASE 1S A LONG COLD THIS CONSITENT PATTERN OF DRY AND WET CYCLES
GIVES US IMPORTANT INFORMATION ABOUT HOW
EXTREME THE MONSOON CAN 8E... BUT SULAWESI

STUMPS OUR SCIENTIST WITH A NEW MYSTERY.

THERE 1S AN IMPORTANT SECTION OF HISTORY MISSING FROM THE STALAGMITE
RECORD. THIS IS THE MOST RPECENT WARM PERIOD, KNOWN AS MARINE ISOTOPE
STAGE SE. IT OCCURRED ~130,000 YEARS AGO, WHEN EARTH HAD SLIGHTLY
WARMER TEMPERATURES AND SEA LEVELS WERE PROBABLY ABOUT Q@ METERS
(30 FEET) HIGHER THAN TODAY.
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UNDERSTANDING HOW THE MONSOON BEHAVED DURING THIS PAST WARM
— | PERIOD WILL HELP US TO BETTER PREPARE FOR THE WARPMER FUTLIRE
THAT IS EXPECTED IF WE CONTINUE ON OUR CURRENT TRAJECTORY.
_—— — 7 7 O
1 THIS IS ESPECIALLY IMPORTANT IF THE MISSING
SECTION OF THE RECORD (WHERE NO STALAGMITE
GROWTH HAS YET BEEN FOLIND) WAS CAUSED 8Y A
MAJOR INTERRUPTION TO THE CLIMATE SYSTEM.

e L

USING THESE AMAZING TIME-CAPSULES, ALONGSIDE ’ i

RECORDS FROM OTHER PARTS OF THE WORLD, OUR ’ 4
SCIENTIST IS DETERMINED TO SOLVE THE MYSTERY <
OF SULAWESI'S MISSING WARM PERIOD.

THIS STORY OF OUR SCIENTIST REMINDS US TO B8E
CURIOUS AND ASK QUESTIONS. THE NATURAL
WORLD HAS A LOT TO SAY.
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