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THE POLAR STEAM PROJECT: 

NAVIGATING THE NEW ARCTIC 

FENNOSCANDIA PROJECT 

THIS JS A Ml/LTI-PRONGED 
SCIENTIFIC RESEARCH PROJECT THAT JS 

CENTERED AROllND HOW CLIMATE CHANGE 
JS AFFECTING THE ARCTIC CIRCLE, 

FOCl/SJN ON IMPROVING THE 
l/NDERSTANDJNG OF CLIMATE CHANGE IN 
THE ARCTIC, ENHANCING RESEARCH, AND 
ENABLING RESILIENT AND Sl/STAINABLE 

COMMllNJT/ES. 

THE RESEARCH GOALS ARE TO OBSERVE 
HOW THE INFRASTRllCTllRE AND 

ACTIVITIES OF PEOPLE INTERACT WITH 
THE ECOSYSTEM AS WELL AS EDllCATE 

OTHERS ABOllT THE IMPACTS OF CLIMATE 
CHANGE IN THE ARCTIC ON Ml/LT/PLE 

SCALES. 

THE GOAL OF THIS COMIC JS TO EDl/CATE 
PEOPLE ABOllT THE RESEARCH BEING 

CONDllCTED IN THE ARCTIC AND 
THE Ol/TCOMES F THAT RESEARCH.°i
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NAME IS PEN. 

N EMPEROR PE. 

I LIVE IN ANTAR, 

I HAVE BEEN CHOSEN TO TRAVEL 

FROM ANTARCTICA TO THE ARCTIC 

CIRCLE TO LEARN MORE ABOUT 

CLIMATE CH ANGE! 

I 
I 

WEU MISS YOV PENNY! 

TAKE THIS SCARF TO 

REMEMBER tJS! 

--< 

'N VOYA 

PENNY! 
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THE ARCTIC IS AT THE TOP OF OUR PLANET. IT IS 

;;:. NOT A CONTINENT LIKE NORTH AMERICA. 

'-' 
-_ _ _ ___,,.,,-::;: IT'S REALLY AN OCEAN WITH THICK ICE COVERING 
�- -'<- :::__� IT IN THE WINTER. IN THE SUMMER, THE ICE THINS 
_ -..__ ANO FLOATS AROUNO. 
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AltCT/C LANDS HAVE MANY HABITATS, ALSO CALLED 

tOMES:-THEltE-AltE 80/tEAL FOltESTS -AND TVNDltA . .__ 

THEltE AltE ALSO MANY lt/VEltS, LAKES, PONDS, AND 

EVEN HOT SP/t/N6S IN THE AltCT/C. 



MANY ANIMALS LIVE 

IN THE ARCTIC. 



SMALLER ANIMALS INCLUDE 

ARCTIC FOXES, REO FOXES, 

GliOllND SQUl/iliELS, BEAVERS, 

- SNOWSHOE HARES, LEMMINGS, 

ANO MORE. 



SEALS, WALRUSES, AND WHALES, SUCH AS NARWHALS, ARE 

SOME OF THE SEA MAMMALS THAT SPEND MOST OF THEIR 

LIVES IN THE SEA AND ALONG THE COASTLINE OF THE LAND 

MASSES. 
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-MANY·BliDS ARE PAiT-OF THE AiCTlffeOSYSTEM. YOU CAN FIND SNOWY OWJ.s,

1/NDiA SWANS, ARCTIC TEiNS, AND OTHEi AiCTIC BliDS, AS WELL AS MANY BliDS

THAT M!GiATE TO THE ARCTIC FiOM VEil FAR AWAY TO MAKE NESTS DUKING THE

SUMMEi. 
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LONGWAYrOG 

'GI.AND Sm 

MN.£SW. 

PEOPLE HAVE LIVED IN THE ARCTIC AND HAVE FOil THOtJSANDS OF YEARS. SOME 

OF THEM MAY HAVE CROSSED A LAND Bil/OGE IN THE BEil/NG SEA DtJll/NG THE 

LAST ICE AGE. THESE EARLY /ND/GENO PEOPLE CONT/NtJED INTO WHAT IS NOW 

CALLED NORTH AMEil/CA. 

OTHERS STAYED IN THE ARCTIC AND THE/fl DESCENDANTS LIVE THERE TODAY! 

, 
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ANOTHER GROUP OF HI/MANS HAS 
1./VEO IN AN AREA CA/.J.EO FENNOSCANOIA 
FOR THOIISANOS OF YEARS. 
FENNOSCANOIA IS A REGION IN NORTHERN 
El/ROPE THAT /NCLI/OES THE COUNTRIES 
OF NORWAY, FINLANO, ANO SWEOEN. THESE 
PEOPLE CALL THEMSELVES THE SAM/. 

RE/NOEER HAVE ALWAYS BEEN IMPORTANT TO THE 
SAM/ PEOPLE, FIRST AS HIINTEO PREY, THEN AS 
HERO ANIMALS. NOWAOAYS, THE SAM/ PEOPLE 
HAVE MANY 0/FFERENT JOBS, WITH SOME 
CONT/NII/NG TO HERO RE/NOEER AS THEIR 
ANCESTORS HAVE FOR HIINOREOS OF YEARS. 

-
. 



TODAY, Cl/MATE CHANGE IS AlTER/NG THE A/lCT/C. AS THE A/lCT/C WARMS, 

THE AMOUNT OF SEA ICE IN THE ARCTIC OCEAN IS DECl/N/NG, WHICH 

HAS A HUGE IMPACT ON THE SURROUND OCEAN AND £AND ECOSYSTEMS. 

THE PERMAFROST FOUND IN THE TUNDRA, WHICH IS A £AYER OF FROZEN SOil 

ANO ICE THAT STAYS Fl?OZEN A/./, YEA/?, IS THAWIN� VNOEI? WAl?MEI? CUMATES, 
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WARMING TEMPERATURES ANO A I.ACK OF SEA ICE MAKE IT 0/FFICU/.T 
• • FOR ANIMALS /./KE PO/.J!IR BEARS TO FINO FOOO ANO.MIGRATE. 

• • • • 



INDIGENOUS PEOPLE, LIKE 

THE SAM/, ARE AFFECTED 

TOO. EXTREMES IN 

WEATHER AND , 
 EXTRACTION OF NATURAL 
 , RESOURCES IMPACT THEIR . • 

ABILITY TO HERD. 
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BUT, EVEN DOING THAT CAN IMPACT THE ARCTIC, 

THE PEOPLE, AND THE ANIMALS WHO CALL 

THE ARCTIC HOME. 

WHY IS THAT?,,.. 



FORTUNATELY, THERE ARE MANY TEAMS 

OF SCIENTISTS LOOKING FOR SOLUTIONS. 

THESE AllE THE STOil/ES OF THREE OF THOSE SCIENTISTS. 



• HE'S PAiT OF THE NAVIGATING 
THE NEW ARCTIC RESEARCH TEAM. 

l OR. UNGAR HAS A PH.O. IN PAlEOANTHROPOlOGY. 
I 

MEET 

OR. PETER UNGAR. 

IN THE PAST, 

HE INVESTIGATED HOW THE FOOO 

THAT ANCIENT HVMANS ATE 

CONTRIBVTEO TO THE EVOLVTION 

OF OVR SPECIES. 



NOW, OR. UNGAR ANO HIS FR/ENOS ARE FOCl/SEO ON HOW ANIMA/.S, 
Sl/CH AS RE/NOEER ANO SMA/./. RODENTS, /./KE /.EMM/NGS, ARE RESPONDI 

TO C/.IMATE CHANGES IN THE ARCTIC. 

PART OF HIS RESEARCH TAKES Pl.ACE IN A l/NIVERSITY I.AB ANO 

THE OTHER PART IN THE ARCTIC C/RC/.E. 
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SO, WHAT OOES A OAY OF RESEARCH IN THE ARCTIC C/RC/.E 

/.OOK /./KE FOR OR. l/NGAR7 •



BELIEVE IT Oil NOT, Oil. UNGAll COUNTS POOP TO GIVE HIM AN /OEA OF 

HOW OFTEN ANIMALS VISIT AN AllEA. HE CAN TELL WHETHEll ANIMALS OF 

GIVEN SPECIES PllEFEll TO TllAVEL THllOUGH AND FEEO IN SPECIFIC AllEAS, 

Oil WHETHEll THE ANIMALS AVOID A LOCATION. 

FOR EXAMPLE, HE IS LOOKING AT HIGHER AND LOWER ELEVATION AREAS 

AND COMPAll/NG THE AllEAS THAT HAVE WIND FAllMS AND THOSE WITHOUT 

WINO FAllMS. Oil. UNGAll ANO HIS SCIENTIST Fil/ENDS WANT TO SEE HOW 
THE WINDFAllM INFllASTUCTUllE AFFECTS THE MOVEMENT PATTEllNS OF 

ANIMALS, ESPECIALLY llEINOEEll. 

Fl/N FACT/ EMPEIIOR 

/>ENGWNS' POOP JS PIIJX Off 

WHIT£, DEPENOJN6 IF WE 

ATE MO/IE K/1/U ,, WH/Qf AllE 

PINK, OIi iF WE €AT FISH! 



Oil UNGAR THINKS THAT l/NOERSTANOING 

THE IMPACT OF Ht/MAN INFRASTRl/CTl/RE 

ON ANIMALS IN THE ARCTIC CIRCLE CAN 

HELP LOCAL PEOPLE, GOVERNMENTS, 

ANO INDUSTRIES PLAN Fl/Tl/RE 

LOCATIONS FOR INFASTRl/CTl/RE 

AND HELP CONSERVATION 

EFFORTS. 



MEET OR. MARY HESKEL 

SHE. TOO, JS PART OF THc NAVIGATING THc NcW 

ARCTIC TcMI. 01<. HcSKcL HAS A PH.O. IN cCOLOGY. 

SHc STUO/cS HOW PLANTS USE ANO STORE 

CARBON IN ECOSYSTEMS THAT ARE IMPACTED BY 

CLJMATc CHANGE. 

Oil HESKcL Tl<AVELcO TO THc ARCTIC 

CJl<CLc TO CONDUCT RESEARCH ON THE 

B/00/Vcl<SITY OF PLANTS IN THc TUNDRA 

cCOSYSTcM. 

SO, WHAT OOcS A DAY OF l<cScAl<CH 

ABOVE THE ARCTIC CJl<CLc LOOK L/Kc 

FOi< 01<. HcSKcL? 
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IN THE ARCTIC, Oil. HESKEL IS INT£/l£ST£0 IN UNOE/lSTANOING HOW PLANT 
NUTRIENTS VARY FOil SMALL /lOOENTS AS WELL AS LARGE H£/l8IVO/l£S, 

LIKE /lEINOEE/l . 

WHAT'S AN H£/l8IVO/l£7 

AN H£/l8IVO/l£ IS AN ANIMAL THAT ONLY EATS PLANT MATTER. REINOEE/l 

All£ HERBIVORES, ANO SO All£ MANY /lOOENTS, LIKE LEMMINGS. 



TO LEARN ABOIIT PLANT NIITRIENTS, OR. HESKEL ANO HER SCIENTIST FR/ENOS COLLECTEO 

OOZENS OF PLANT SPECIES WHEN THEY VIS/TEO FENNOSCANO/A. THEN DR. HESKEL MEASIIRES 

WHICH PLANTS ARE WHERE ANO THEN COLLECTS THEIR LEAVES, STEMS, ANO FRI/ITS. 

THEN SHE ANO THE TEAM I/SE SPECIAL/ZEO EQIIIPMENT THAT MEASIIRES WHAT THE PLANTS 

ARE MAOE 1/P OF: THINGS LIKE SI/GAR, FIBER, ANO OTHER PLANT NIITRIENTS. NEXT, SHE ANO 

THE TEAM COMPARE THE NIITRIENTS IN THE DIFFERENT PLANT SPECIES WITH WHAT IS FOi/NO 

IN HERBIVORE POOP. 
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OR. HESKEL HAS TO GATHER LOTS OF PLANTS. 
SHE l/SES PAPER BAGS TO STORE PLANTS WHEN THEY ARE ORY/NG. 

SHE ALSO WARMS THEM IN AN OVEN AT LOW TEMPERATURES TO ORY THEM Ol/T. 
Pll/S, PAPER BAGS WON'T MELT LIKE PLASTIC MIGHT. 



, :�IIC![Ht!tP/lOJEtM $HE ANO OTHER 
, SCIENTISTSARE ·w0R.k/NG ON IS · ,-� 
:JNVES:TIG�tlNG:,THEt;,qL� QF:SMAJ..L • 

JlifJP,fNt.$ '(f)N,:p�N-'F f?lf!,e,R$1� 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......................................................... 

WS.COAIE rtJ J,eJ1J1/}JG VILLE! 

: TJIE:Jr USE THEIR TEOH TO CUT 
. •.• · . - . - �- .•. . . ·.·.· . - - . 

:�llA$$/�Nf),_= ,fl(.fl9 CLAWS TO .OIG. 
' I .. ,.:Ak¢iJNO IN TH� $011.,. 

·.·.·.·.·.·.· .. ·.•.·.·.·.· .. ·.·.·.·.·.·.·.·.·.·.·.·.· .. ·.·.·.· ........ •.• ... ·.·.·.·.·, ,_......_ 
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�=�� : ,THE ·Pl:-AN.T {)ISttiRQAN.CE CAIJSEO BY THE RODENTS
•:;i-· MIGHTENCOll/l-AG.E T.HE.GROW.TH OF SOME PLANT 
:•. • SPE€IE$, :iJIJ!i IT MIGHTAl'SS DIS.C.OIJRAGE PLANT• 

.r;kawtH IN• O't/:f.$R•:P.lANT SPtalES. 
·.·.· ·,· •,•.-.','. . ......... . . . . . . . . . 
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HOW MANY RODENTS DOES IT TAKE TO ENCOURAGE OR DISCOURAGE Pl.ANT 

GROWTH? HOW DO YOU COUNT THE RODENTS? THERE IS SPECIAL 

EQUIPMENT TO DO JUST THAT! 

AFTER A PERIOD OF TIME, THE SCIENTISTS DOWNLOAD THE PHOTOS AND 

COUNT HOW MANY RODENTS WENT THROUGH THE BOX. THAT NUMBER CAN 

I.ATER BE EXTRAPOLATED TO GET AN ESTIMATE OF HOW MANY RODENTS 

ARE IN THE AREA. 
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"• OR. HESKEL ANO THE RESEARCH TEAM AIM TO UNOERSTANO HOW THE 
BIOOIVERSITY OF Pi.ANTS IN THE ARCTIC CONTRIBUTES TO THE OIET OF 

� IMPORTANT HERBIVORES - BOTH SMALL ANO LARGE. SHE WANTS TO � UNOERSTANO HOW ANO WHERE THESE PLANTS MIGHT GROW AS CLIMATE t 
i

CHANGE WARMS THE ARCTIC. 
-�"" 
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MEET OR. ALEKSEY SHESHUKOV 
V 

. :::::•'.·. 

;�i::�;,J:/ 

�y 

?Zip ·,,::'. 
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' 

� ...
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U confined 
'1)�Ulfcr 

Confined 
aquifer 

Confined 
aqulfe-r 

I 

y 
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HE IS Al.SO A PA/lT 
OF THE NAVIGATING 

THE NEW AflCT/C 
TEAM. 

Oil SHESHllKV 
HAS A PH.O. IN 

F/.ll/0 MECHANICS 

OISCH.ARGE AREA 

Confinl"9 bed 

Centuries 

OR. SHESHUKOV SPECIA/./ZES IN HYO/lOI.OGY (THE STllOY 0F WATE/l) ANO 
flESEA/lCHES WATEflSHEDS. A WATEflSHEO IS AN AflEA OF I.ANO 

THAT MOVES, 0/lA/NS, Oil "SHEOSN WATE/l INTO A SOOY OF WATE/l. SOME WATE/l 
STAYS ON THE SllflFACE (/./KE A I.AKE) WHILE SOME WATE/l F/1.TE/lS llNOE/lG/lOllNO 

INTO WHAT IS CAUEO AN AQ.ll/FE/l ---�-------�a.:..:::,..;.:..:..::.:� .... ==..:..;:....:..;;==""-'-------
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OR. SHESHUKOV STUDIES WAYS TO DEVELOP 
SUSTAINABLE PRACTICES IN AGRICULTURAL 
ECOSYSTEMS. SUSTAINABLE PRACTICES ARE VERY 
IMPORTANT FOil WATERSHED MANAGEMENT AND 
RESTORATION. HE INSTALLS METEOROLOGICAL 
(WEATHER) AND HYDROLOGICAL (WATER) EQUIPMENT. 
THE EQUIPMENT COLLECTS DATA THAT DR. SHESHUKOV 
THEN USES TO CREATE COMPUTER MODELS THAT SHOW 
HOW CLIMATE AND LAND USE IMPACT WATERSHED 
HYDROLOGY AND WATER QUALITY. 



OR. SHESHUKOV TAKES MEASUREMENTS OF A STREAM 
CHANNEL OEGRAOAT/ON WITH A JET EROSION TEST 
{JET) INSTRUMENT. STREAM BANK EROSION CAUSES 
PROBLEMS FOR FISH, INVERTEBRATES, ANO THE 
ECOSYSTEM IN BOO/ES OF WATER. 

CAN / HELP? 

,, 

SOMe OF FLNNOS&ANl>IA'S 

NATHE VFGATAIJUS ME CAllED 

ANGeUC, A ROOT SIAUW TO 

t:ElEll'Y. N./0 COMMON S()llg£L A 

l£.dY vtG.ATASlE SIMlt.AA TIJ 

SPt.NACH.>1/MMY! 

OR. SHESHUKOV ANO A STUOENT ANALYZE THE 
RESULTS OF CHANNEL PROF/LOMETER IN A SORGHUM 

F/ELO. THE OEVICE SURVEYS CROSS-SECTION OF A 
WATER CHANNEL IN A NATURAL FIELO. 



Dll. SHESHUKOV AND HIS SCIENTIST Fil/ENDS WANTED TO MEASU/lE THE NATU/lAL 

PllOCESS IN THE AllCT/C THAT AllE AFFECTED 8Y CLIMATE CHANGE AND THE 

EXPANDIN HUMAN INF/lAST/lUCTU/lE. 

THEY DID THIS 8Y INSTALLING SPECIAL SENSO/lS IN THE G/lOUND THAT MEASU/lED 

TEMPE/lATU/lE, WATE/l IN THE SOIL, SNOW, AND ENE/lGY FL/IX CHANGES SPECIFIC 

TO THE FENNOSCAND/A llEG/ON. 



Eli ANO SVMM'Eli 

THE GflOVNO. 

THE K&OllDED DATA &AN SE EITHER DIJWNiOADED 
TJIRO(k;H A au PHONE CONNECTION OIi Dl�Et:TlY TO 
A LAPTOP WHEN DR. SIIESHIIKOY AND HIS SQENTJST 
Fil/ENDS TRAVEL TO THE RESEA/lQf SITES, 

THEN, DR. SHESHIIKOV AN.4Lyz£s me &OI.UCTED DATA 
AND I/SES A COMPt/TEll MODEL TO HElP S&JENflSTS 
PREDICT FVTIJIIE HYDflOtO(i;fCAL. &ONDITIONS IN THE 
ARCTIC WATERSHEDS. 



Oil. SHESHUKOV WONDE/tS IF THE COMPUTER MODELS WILL PREDICT MORE SWAMPS ANO 

WETLANDS IN THE AllCTIC7 HOW OFTEN WILL THE SNOWPACK BECOME SO HAllO THAT llEINOEE/l 

CANNOT PAW TH/lOUGH THE SNOW FOil FOOD? HOW MIGHT WINO TU/lBINES IN THE WINO PA/lK 

CHANGE TEMPEllATU/lES IN THE SOIL SU(lf'ACE ANO AFFECT SNOW OIST/llBUT/ON? 

THE ANSWE/tS TO THESE QJIESTIONS ANO THE ONES 

ASKED BY Oil. UNGAR ANO Oil. HESKEL 

DEMONSTRATE HOW INTERCONNE BOTH 

NATU(IAL ANO HUMAN-MADE SYSTEMS AllE IN THE 

AllCTIC. 



I GOT PAINTED! 



WHAT CAN YOU oo? 
� 

BECOME A 

SCIENTIST! THERE 

ARE MANY KINDS OF 

SCIENISTS STUDYING 

CLIMATE CHANGE. 

EXPE/l/ENCE THE 

INTE/lCONN 

OF THE WO/lLD! 

STAY INFO/lMEO ASOVT HOW a/MATE 

CHANGE IMPACTS YOV/l OWN 

NEIGH80/ YOVll llEG/ON, ANO All 

OVE/l THE WO/llO. THEllE AllE MANY 

WAYS IN WHICH CLIMATE CHANGE 

SHIFTS EXOSYSTEMS ANO PllOCESSES 

All OVE/l THE WOlllO. LEA/lN/NG A8OVT 

THESE IMPACTS CAN HELP YOV FEEL 

MO/lE CONNECTE TO YOIJ/l LOCAL 

ECOSYSTEMS ANO CONNECTE TO 

PEOPLE ANO PLACES All OVE/l THE 

GLOB 



I HAO SO MUCH FUN IN 

THE ARCTIC CIRCLE! 

I L£AllN£0 SO MUCH, ANO 
I PLAN TO SHAil£ MY 

JOURNEY! 

SADLY, ALL GOOO THINGS MUST COME TO AN ENO. 
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IT'S TIME TO GO HOME. FAREWELL, ARCTIC CIRCLE! 
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"THIS PROJECT BRINGS TOGETHER 

EARTH SYSTEM SCIENTISTS, 

ENGINEER ECOLOGISTS, ANO 

ANTHROPOLOGISTS TO DOCUMENT 

ANO EXPLAIN CHANGES IN 

ECOSYSTEMS ANO THEIR EFFECTS 

ON THE PLANTS, ANIMALS, 

/NO/GENO PEOPLES, ANO THE 

BUILT ENVIRONMENT OF THE ARCTIC. 

IT EMPHASIZES INTERACTIONS 

BETWEEN THESE ELEMENTS TO HELP 

UNDERSTAND, INFORM, ANO PLAN 

FOR CHANGES TO COME." 

- POLAR STEAM WEBSITE INFORMATION PAGE 
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