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TJust a dor away from +he JRS expLdition tothe
AmundsSen Sea (S Ahe axp.edi—h'on of

Norwegian explocee 'Roald Amundsen  who

led e Picst men — AN3 8045 —ap the Souwth Oole.

A few moce dois back
on the timeline, +
West And archic ice 52%2,{-
collapsed. \s hasg gaine d
back 155,000 Square miies
ot ice over yhe 10,000
Years sinte —ceco veang.

West
Antarchic
\ ce

— - . o .
/" The WALS is Earihs most Yulnerable
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JR sdentists will use cores drilled
wnder ¥ Amundsen Sea to
“Cetonsdru " +he 4imeline in ¥his
"’4("‘0“\)- L\nana'ma Place,



AKING [IETORY ™ ™ AMUNDSEN SEAAN TAS

N 48 5€ieMtISES on @ ships are sc00ping up brandrew clatia- -1
.o b Bl ingredients that ordHd up o SHCES of past LOFE that explain HOW I N

it s& Antarctica gotr +nis way, HOW it works NoW, and HOW it will
€~ change”

O\@!

“respond to future change. FNGN

j&ﬂﬂﬁa WQM@@E Qa F(indpal an€S+i9a+Dr

on both missions, iS a SedimentologiSt
at the University of Houston. She studies
the U, MUck, and Aocks that Fal
Yo the Sea bed year afrer y2as; Séaling
in clues +o e Conditions in their Yimes.

No oNE HAS EVER GATHERED
DRILLING DATA HERE ALLWE

HAVE COMES FROM SATELLITES.
Now |T'S BO0TS ON THE GROUND.
\7's Tup FRONTIER.

Elephant seals wearing
C Satellite travismi#érs
’/%;'brinj data From e
Seaq#loor dach Hme
1 retfesn o a-
deep dive.

&
-

G e

Ti.d 0 Dlswmes
from landjon the continental shel 'F, drills
up COY €S of these Sedirent Jayers
in open 3eas once covered by glacier.
The covestell chronolog/ cal stéries
going Yoack beyond 35 million years,
when the 54, F4;n9 +ectonic plates opened

T Nathaniel B.Palmer an icebresker
Working inshare, i focuSed on theice shelf,
the OVerSea lip of the West Ankarctic
lce Sheet (which, if it collapsed, aould raise
global sealevels \Hfeet), Tis researchers

the fierce, L iaid Drake Passage around
the newly- Lormed Antarctic (gpntinent
— and cut it off Gom e \WAaSMEer north.

AS the seaice nears its annual minimum
over ¥ne nexk few wepks, WT@/ will venture
neared Shore and Yodays \WwestAntarctic
| ce Sheet -+he worlds -pas+e5‘+’ changing.

Dleanwhile, te IR keeps @ close watch
on /ce befgg bhar look like the 7aken.

Will interprer under-ice Sediments and piece
together the Story +old by +the SHOPE of the
seafloor — Whose 1roughs and lidges may
impact Warm water currents loelow +he U@@
and GF‘(E(} e jp/oh/ o-F |BCIBrS such as
Yne Pine Island and Thwartes Glaciers. (The
Thwaites, Florida-Sized,was recently found to have
an internal Cavity vhe Size of Manhatan.)

(‘Z?nn:‘ a robot submariane rwn by S crendi
Anrna wah lin, will /nspect +he porn+ wher
+he glacier “groun ds> or +he seaf/loor



Time J hydrophone streamer (600-6000 m long)
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%\:gg., Expedition 319 co-chief stientis arpsTen G okl of the Altred Wegener Institute |

5800 |-

You can folloy e horizons all
Glong the Stismic lice -

: f itk o EE
P CORESE, 5@@3{@@@? whose fayers tepresent milions of years, |
CN@ 4o the Yime before Aﬂ*\'quJrico Fﬂ“@%e"'bbﬁ)m g\amers. -

< '\ | 15100/®
M d 8 \ 6200
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. 6300 -~ g 5 = — -
| odrill-and how deeprogo- | [T
e e insearch of clues from long I e material shat
mundsen s ; ‘ o T = =
il ago—the paleorecords | i orizons-di Fﬁmn-F? :
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How does What We See inYhe core
Yeiate 4o what +he West Antar¢hc

Cleﬂ-[/S{S with diverse s f 4 Tee Shelf was doing at +he ¥ime
S , I Peclﬂ/f/es Lo %oge'l'he(’ 1nis sediment formed on Yhe Sea

4o ObServe what Jheysee n ¥he Core. /m"erpfe/'a-i'ion.?-—- Ploov. T4s asif I'm losking aF
+he Cores’ .57‘013/—- Come. atter data i8 ga{hgr.ed, Antarctica Hrough binoculars.

u sua,lhj Whon we're arpund Yy +able
‘I.m, Hhis, we do +alk abousr Prelimioary
NTerpred aion = are we all seeing vhe

Same -Hm‘ng?

‘Were asking #e gueskon of | aylrs in
e core, What they mean, and where
they came from. Arevhe Changes in
input from +he channel thvou g h ¥he

S+eel- +oed boo+s, hard hat,
eye and Lar prote ction, and
gloves +o0 Keep +he (o072 dean.
Afyer 30 years and 20
Leypedifions, I fee) SO

CLAUS-DIETER HILLEN BRAND,
Sedkmen*olqgl.s“’ ,

British Antarchc Survey

AMundsen Sea Bkyment or from
QU(‘*(V‘)@( O-Wdy, or Were Wy Cayried here & &
by ¥he lottam current s?

privile ged 4o be among +he
Qirs+ Yo See Sediment core
and asd it fo what we SANDRA PASSCH\G?, sadamerﬁo\ogi&

Know abouk Antarchc Mok claic Stare University

: ADAM. ‘_<LAUS I'm a pit Concerned because the

. Expedition Leader blg StoneS inhis Core are a

Texas A+ M University 7 disadvontage. Thats because

‘ our maﬁne_hc Par.)»}des occurin
Q;no, grains as ey drif+ fo the
Sea #loor. Coarse grains arry
a Magnevic signal OCQ_W"Q‘J
before +hey fell, So they o
\ Marow ofF our doting!

THOMAS FREDERICHS, ;,
paleomagnetist

University of Bremen




How did THIS gathere? What deposited i+
How cam | read #nis core likea o o0k ?
T'm & nawloie . Knowing what @verything

W?—’Fe debahnﬂ ((racies»_
CQore ch WAGLriStics Such
means nelps you Know what Yo o‘bserve,', o Sesca s suin
Whot you observt is wm+you+hmk iS

import ant. No interptations 1Jus+ See-

°F 9rainS — and hen we
Can build “Mmotifs» patterns

that show how bits of core
Work together.

We need Cmsistency among e
Core descriphon Qroup to describe
gediment in ¥he Same +erms . W talk

@
. ﬂxﬁu-mlla HALleEaijDTe (0giSt among eurselves, deciding, s ay,wrat o °
°® auo ogiSA— meoadeler| §eolog’ Call +he ¢polor F°’m‘1$€|$ T'm +akiog
I z s EINER
® Univarsity of Massachuseds, Amherst whar T see onthe+able down 4o ¥he o. %Afnﬁn is+
® p [ap)] ©l10
° mMitoScppit Scale, deciding What pary 1 5 iyt ?— S
° o® want +o look a} in "thin Sechons,” e Y © ‘
i o wWhere ¥here could be hiddein information. o , ‘ _
o L geneally sample Lromthe

] ®
‘ green part. Inmy work I'm

[ J ]
. ° ) BENED| (T REINARDY, glacial geologist @
- ° % Sogkhoie Uaeneny L o 5 @ +rying +o Lind diatoms from
. . . .
y ¢ 3.2 ¥ 5.2 millipn years ago -

L Cd@-cwly ChooSe a KE\j“hDrfzor)“
where W\/ worp, degposited in
e pas+: Fine graios, lig'n+ or
OlWe green or bluiSh- greenish.

T'm putting +he "archive" sectiens "

0n +he core¥able for dhe Sediment-

ologis+s +e describe. T need +o put
; W in Yne right Slot - and donry want .

1% D) S0 RR0R. , MASAO 1WA, micropaiem+olog'xs+
' Kochi University .

NICOLETTE LAWLER,
TODP core description T2chnician

" archive” halves

e “Wofk’mg" and :
T Someximés

ol Cores, Comparing -
Sing differences, Suthas asts
(rocks) novedy ise has seen
ya+. T dods have +he ¥krewledge

b ase (ye%) Yo be a (ore deSarioer

JouN FEqveReS, glacielogist
Cold @Qgi ons Igesearch '
and Engineering Labora-\'of;/
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1.

L b eqins with
SNO -Vq\\'mg in
“‘he mountains.

-

. buried an

12, ji<?

LPs so CO\dJrheSnow Tn time the ice
never melts, just | Flows, forced by
Compresses, turning | gravity ang Prassuce-
4o IC8 forming g Slacier T+ Streams down
Soimmense Peaks are infcozen (ivers,
d 4hg land moviag foward Sea.

4.

“The Streamiang glacier grinds into the
bedrock-’The, Q\megl’(e (arries the,
rocky crumbles‘inte the troughs i+

carves below. As+neice reaches +he Sea,
it exrends, the frozen fresh water
Pioa-h'ng atopte warmer Salt Waser,

AL oo

9.

.00 WArm water
churm'n—a up b He
Seq surface licks
et +he undecSide of
+he v¢e she\f and
Starts a thaw.

*ite-ratted debris (1IRD)

'\‘\\ \—ﬁﬁ -

a 3 ‘/(’ )a‘;/ v

%zr‘ pwgm—*ﬂ 7 S Sy e
; CE s w)" ¢

(‘Qly e [Lx.: 52)’),3 i '

e G A AT 0l
A e — :

Wl CARVE T

Ao *
g ? QR oY

"“ e
% l LS ‘ The lagh fime Ha AJLA
60 WLre no © ﬂ@ 40 obServe. NOW were in a new
N The ice shalf receives ice Plowing \N

"

LOleing aréas of
West Antarciica sit
below 563 |evel.
Thav's what vakes
the West Antarchc
Zce Sheet the lkast
Stable of +he big
Hhrge — with the
East Antarchic lee
Shees and he
Greenland 1o Sheetr

Leom +he alaciec and releases CG\V@S’
\Cebergs dnat break o€€ and moooove
SL_AWaY on vreic Andarchic odyssey-

\“?‘;‘;& En+er Ye, JO‘DES RESOLUT'ON, into

W@E’mm@ Yrend. Because of human octivity,
g\aciecs are Xelfeaking at an accelerated pace.

M the Space between the (locicrs and becgs,
¥o deill down iato the hard evidence \efy |
the gladers as +hey g drove debris Seaward.

igxpedi‘h’ondit 519 sciemists examining cores
Cound evidence hat the 12 Sheet vetreated Purther
inlangd Hhan today, and Yhatmore i Ce was lost

ouNT 0F 1(E- RAFTED DEBRIS IN SOME oF |
THE Ap’\ERu\r(\DSDS OF TME REPRESENTED N OUR
—50 METERS OF CORE SHOWS THELAC\ER
CONSEQUENCE OF WARMING AND G
eeReaT. ' T'S A BIG concern ABoOUT Toe
{ oomenTIALLY HUGE IMPACT FoR LOTS OF REG\ONS

ON THE PLANET (N THE EVENTOFA CQLLA@‘SE-J

Limestone caves and

™Midcontingnt fossils are
Sidence dw INGS
Sea level was oncehfgh@’-
We assume the WAS'S
gladers col|aPsed in the
past and disintegrated-

Bt When Puow - Why

Johann Klages, Sedimenifologist

TS ok AREN ROMANO YouNGe THE JRe 2019



HANTARCTIC

=

‘We Do LoTS OF TRAINING —
CPR, SWIMMING, SAFETY AT
SEA.I'D LiKE To DO THE
Veu coPTER TRAINING-
\F 1 sge 1IN SPIRED | WORK
onN ART () woN THE T-SHIRT

-

g JJ|R akerchbook

4.
DesIGN CoNTeST FOR 9‘&”)

THE TRAVEL.IS A
BENEFIT I MY TSHIRT
INCLUDES WHALES,
\CEBERGS , AND

SNOWFLAKES. IT
WAS MY FIRSTT\ME
-To SEE ALL of

—These THINGS.

CWhere’'s Phme ?

Dumaj Uete C,-.\lyJ A/egros
Oriental, Philippines

LGSIie 013( s a Shi pb oard

Steward responSible for doing
Voundry, Keeping +he cabins Hidy,
and assasJ,;,,a inYhe 3alley- In
4Wo years she has seen Quam, New
Zealand. Hon g Keng, Australia,
and NowW Antarchca.

~

BASICALLY HE ROUGHNECK’S 308
IS To RuN -THE IRON RougN EUK
AND MoVe hie BALES FROM oNE
ELEVATOR To THE OTHER. THIS WAY
THeEY ASSEMBLE THE DRILL

@ng AND LAY ouT THE

oRE BRRRELS FOR SUENTISTS -

1‘“ COI'tCZ is a ﬁoormm

or “Toughneck™abonr +he.

JOIDES REsolVTION,

fol\ow‘.ng in 4he footsteps of his
¥a+hef, a dereickm an. whe worked
here for 33 years. He says +he IR
Urew is Lke Fa.mily fo him.

Fox ME, WorkinG HERE IN
ANTARCTICA 1 REALLY
DIFFERENT BECAUSE OF THE

“TeMPERNTURE, THaT'S THE

FIRST THING. BUT EVERY THING
You SEE IN A‘N'TP(RC.T\(_A 1S
priceless: me prerent

RALES,
tWhere’s Pome ? KINDS OF | (EGER( s,THF,;N
Luzon Pampanga, | THE SUNSETS. (i¢ Yo %
PhilippinesS LTHE 5uNLl'r's PR:(,ELESS. 15

1 FELLIN LOVE WiTH
THE JR'S WoRK | WE'RE
D1SCOVERING THE WORLD.
WEIRE REAGIN G AN ARER
THAT NoBopY eLS€ HAS
MANAGED To REACH, AND
CouLp HELY SUENTISTS
Make A HuGe RDVANCE
\N THE WoRLD ONE DAY.

@h@@@ LY isa chemical

+o chni tian Who manages +he JR’S
chem lab. He has a Ph.D. in marine
deelogy; his disseckation topic WAS
deep— sea drilling. He came aboard
First as a Studen+,and now Works here:

You Have T0 TALlc ™ ERGH SCHENTIST

AND FIND oUT WHAT DATA HE
WANTS, WHAT His BACKG ROURD
IS, WHAT HE'S TRYING To PuRsue,
\THGN Helf 4IM AUNEVE VT

“Where's Bome ?

“Hohhot, Inner Mmgola'a, Chingl
C’olll.Ja Station, Tex &S

/\N“EN TWAS IN Wl¢ i ScHool ! SAw\

A VIDEO FRom —the BRITISH
ANTARCTIC SURVEY. SeMeoiE

WAS TALKIN G ABOUT GLALIERS

CWhere's Phome?

Hoylake, Wirral, Uk |
Tromsg, Norway

AND GLACIoLOCY AnD | WeENT
\WOW, | WANT To Do TRAT.

Marjana Esteves hs » #4. 0. i
ma/’/'/)e,jeo logy. She’s a vesearcher
ar the Arche MhiVerg,ly,,é‘ Norway.

She Worked as a core describer

-pn/ ZXP-ed/-ﬁon 377, anol Wat#sS 4o

Corg vhe Arctic’s Barents Sea

With vhe Wes+ Ratarchic |ce Sheet.

IN NIGH SCHOOL | SAW A )
PRITISH ANTARCTIC SURVEY
VilpED: | REALIZED | COouULD

MAke A (AREER STUDYING
lce sSNEETS AND GLACUERS

OF THE PAST— FAS LINATING ]|




Karen Remane Young)

15 an awa(d-winning children’s zudhor
and 1'2€u9-}ra+°r, deep-Sea diver, and
Pelar exglorer, an outrea ch and edu-
Cation seecialist for otean science.

antarcliclog. Com Wrenyoung@ grodi-com %dood"eb“ﬂk(j i] eanfarchclog

EXfeD i oN 2X19 Ae0ARD ME JOIDES RESOLUTION :
Aﬂ;v-‘feam of Wb Sh'sP crew, Scientists, 4echnicians, and
Coromun: (BYors Fook 4o the Amundsen Sea. Antarchicds
?aﬂesx.warmang sea. Over the (ourse of 4heir-Wo-moath
MiSSion, they drilled +wo SifeS benesth the Seabed +eo
b*"'ns home Sedment sampies that are miflions of
Nears old,in order Yo recreate the history of ¥he

West Andarchic [co Sheed (WA\S)'

:)o':de.s resolution. org

\‘,IODP

v IHTERNMATIONAL OCEAN JO/DES Resolution
DISCOVERY PROGRAM Science QOperator

SUPPORT PROGRAM




