OF MRWE DISSOWVED ORGANIC MATTER

A ZINE ABoyT
CHEMISTRY,
ADVENTURE, AND

THE Deep BLUE
SEA!

E(feu(,q Phe _
SASHA wAGNER. (L

C
e .
} Y/ )
¢ ... EXISTS ONE OF EARTH'S LARGEST
(/ ORGANVIC CARBON RESERVOIRS: MARINE
u 7 o\ DISSOLVED ORGANIC MATTER , oR DOM.



THE MOLECULES THAT mAKe VP Dom* cycL
7 E IN AN
OUT OF THE OCEAN’S DEPTHS, DRIVEN BY A COMPLEX ARR/DW

OF BIOLOGICAL, CHEMICAL, AND GEOLOGICAL PROCESSES.

'm A LONG, SATURATED CARBON
CHAIN THAT wAs PRODUCED BY PHYTo-
PLANKTON, MICROSCOPIC ORGANISMS THAT
HARNESS THE SUN’S RAYS To BUILD
ORGANIC MOLECULES THROVGH
PHOTOSYNTHESIS .

BoRN RIGHT HERE

] WAS

CARBON CYcLING IN THE OCEAN ]S A
WAMIC  PROCESS ~'MOLECULES CAN BE BROKEN DownN

WITHIN MINUTES, OR [T CAN TAKE AS LoNG AS A
FEW THOUSAMD YEARS!

O e ... AND WE HAE

SN _ DIFFERENT CHEMICAL
ACETone /O 39 w
jwrd

O\\ /OH To sogﬁuo(': M
TRAV
S—"\_ compaNS/

Hn—"
c 3C \ \-OH
2300 0CH, CH)
oH TN
}{ A\
cAm
o
0/ = E%%‘:E:i%rﬂgﬁhl- \l BLAgthON
LI GNIN CvamiL) SOURCE ... HD B
¥ DEFINITIONS To Pass THE TIME,
e v
Y ednt STORIES? | -
D-0-M. - Eafﬁl‘:d ergentel | frsTU 0 6 STARTS
D.O.C.: Dissolved organic WITH
o D THIS et @p H THE
Di;::lved orgonic cavbown PRIMARY = N SuN!
refess +» +th b -
content of DEs:_olvi:r o ! PKODUC“ON'
OVBMEC matlenr AS SO MANY STORIES
DO... AV )

(AAPTER 1: PRIMARY PRODUCTION

PHYTOPLANKTON |
ARE NOBLE MmICROBES THAT RoAM THE SWRFACE OF
THE OCEAN, S0AKING W THE SUN’S LIGHT.

THEIR MISSION THIS MEANS

IS INCREDIBLY THAT THEY CAN USE
IMPORTANT: THe Sun’S

THEY ARE THE RADIANT
PRIMARY ENERGY
PRODUCERS CREATE ORGANIC
OF THE OCEAN. CARBON From

CARBoN DIOXIDE.

oéb'r:’j;f =
o8

| WAS CONSTRUCTED
BY ONE OF THESE

ORGANIC CARBoN
1S THE BASE OF
THE ODCEANIC
FooD WEB.

INCREDIBLE ORGANISMS
To FUEL ITS

MAJTESTIC
PVRPOSE .

Along wITH (OH
OTHER COMPLEX
MOLECULES,

. M\NO
/ LIKE (CARBOHYDRATES) ¢ At

| HELPED To NOURISH MY
PHYToPLANKTON AND KEEP (T

HEALTHY .




LIPIDS LIKE ME ARE
USEP TFoR STRUCTURE
In CELL MEMBRANES

!
(Vv
I.p,{' FOR THE MmoDERN  PHYTOPLANKTON :
m LIVING YoUR BEST LIFE (N THE
PHANEROZOIC EON

WHAT IS BIOLOGICAL PRODUCTIVITY?

OR=

20 %@o O@O
200,
OOOOOO

P

o o
R
ﬁ .

AND FOR ENERGY
SToRAGE .

PRoDUCTIVITY (S OFTEN MEASURED [NV BlomASS,
OR THE WEIGHT OF ALL BIolLOG[cAL MATTER (v
AN ECoSYSTEM. PRIMARY PRODUCERS USE WATER,
CO., SUNLIGHT, AND NVTRIENTS To PRODUICE THE BASIS
OF THE FooD WESB.

f\

K \

OTHER ORGANISMS (CoNSUME PRODUCERS
/N ORDER To FUEL THEIR ownN
METABOLISMS. A MORE BloLoGICALLY
PROOUCTIVE SYSTEM IS ONE THAT S
CREATING THE MoST ORGANIC C4RBoN
OUT oOF RAW [INGREDIENTS.

_
&

BACTERIA READILY
FEED ON LIPIDS IN
SURFACE WATERS.

PRODUCTIVITY IS

UNDER  SPECIFIC  ConD(TIONS,
LINKED To A

Some LIPIDS mAY BE .
PRESTRVED Fol  miLLioONS : 2 fvlgff:s oﬁrEZAPC;k:ﬁfB’E
0 :
F  YEARS ... | ) AND NUTRIENT
DENS/ITF .

ONLY AFTER BEWG SyBJECTED
To INTENSE

AT |
\ L
—_ ~ ~
D[®)
/OH

\/\/\/\/\/\/\/\/

_ceom THE  AccumuLATIoN OF

L AYER SO s oL @l Rogk | BUER T CENTURIES

THIS ORGANIC CaeBoON T[RANS FORMS

WNTe  WHAT WE cAaLL
PetRoLEum !




THE BIOLOGICAL CARBON PUMP

& 2 - =
ORAANIC CARBoN  FORMED
THRoVGH PRIMERY PRODUCTION

{02 caN BE LOST THRoUGIH
REMINERALIZATION . OR THE CoNVERSION
& F REmINEXA e

OF ORGANIC CARBON TO \NQEQP«I’NC
FoRms sycH As Cos. :

o

orG. cARBON
AGGREGATE

[}
THE SuRFACE OCEAN Tp ‘:/”

THE DEEP oCBAN IS kNowN 4S THE }.BT’GJFC-I ot P .
n mpe,

OR&ANIC  CARBON s

PRODUCED AT e SURFACE
8Y PHYToPLAVK o

WHEN THE PHYToPLANKIOAN
DIE, THEY sSINK, CARRYWG
THER oRGANIC cpRGaN
PAYLoAD DegPER (1o
THE 0CEAN.

BACTERIA THAT LIVE
/N SURFACE WATERS ARE
CAPABLE (OF BREAKING
Down ORGANIC CARBON
FOR ENERGY IN A PROCESS
KNowN AS  RESPIRATION.

LABILE, ok HiaHLY REACTIVE, Dol oNLY A NARROW FRACTIoN
s RapIDLY PROCESSED BY of DOC wiLL SURVIVE THESE
BACTERIA AND o0THER OR&ANISMS, BloLOGICAL PRoCESSES.

THE *+RACTION OF

DoC THAT ESCAPES
DBE@RADATION 1S RECALCITRANT,
OR RELATIVELY UNREACT|VE - .-

7 ... WHICH
MEANS T
\S CAPABLE
oF TRAVEL\N§
ALL THE WAY To
. THE DEtP OCEAN.




TNE _SCIENTISTS PERSPECTIVE

DR LN/  ALUWIHARE AT THE SCéI.PPS CHAPTER. Z ATMDSPHER’ (A LL Y
(NSTITYTION ©F OCEANOGRAPHY A Bok NE D O C

STvoles  DissoLVED

~
CHROMATOGRAPHY — TIME OF THE RolLE T pLaYS 06 ))
\

PUGHT  MASS  SPECTROMETRY — =
1§ ysep To Lok AT MOLECULES. IN THE MARIWE

[ USE “THIS TEGWIgue To (IDENTIFY BloLoGicAl- PvmP,

my wvame (s ACETONE,
AVD | ComE FRom THE

| MDIVIDVAL  MOLECULES WiITH  SLIGHTLY DIFFEeENT AND MICROBIAL _/
CHemlcaL  AND  PHYSICAL  PROPERTES (N INTERACT o NS (( ~—~ \’\ %G) y)
COMPLEX  ENVIRONMENTAL MIXTVRES (waTee, ssics, ERA ONS . C 5 . <
T\
b ey

ComPounD ON  TWD DIFFECENT  DIMENSISNS —
Peousps  BASED ON EAGL  ComPorENTIS  SrRE
AD  PoLARITY (E.G. How — MAWY OXYGEN ATOMS
IT ConTAINSY . ONceE  SEPARATED, Yol
BomBARD EACH  MOLECUE  WITH  ElECTRaNS
UNTIL T BREAKS  APART.  THE PEEZS
ARE SHOT DownN A TUBE AND  THE
Timg oF FUGHT  THRovaH THE TuBE
(eelaTeD To THE Mass OF EacH pece)
Hewps You To  IDENTIFY  CHEMICAL

STRVCTVRES.

Cels, ETC). IT  FRST SEPARATES  E4cH / - \,

. THERE IS A REAWM
OF THE SKY.

BEYOND THE '\—\ c.
REALM OF \

THE SEA...

WHEN YOU'RE AS
Smact And LUGHT A

CARBON MOLECULE AS fe)
y - MmE, You CAnv exiST AS u-op OTHER AEROSOL MOLECULES
BACK To THE MOLECULES : =/ — A GAS, HVERING oVER G o CapRicD HEKE  BY THE
e - e ocean. e 2 WIND AND  RAIN.
... So To MAKE /7 TO ™E WHO KNEW THERE wAS 5o N — Hsc' e,
pEep ©CEAN, | NEED TO BE MUCH ACTION Going ON TuST
4 SURVIVOR AND ESCAPE T " BENEATH -p“: OCEANSS MRFACE”
THE FAST PRECYCLING 0@ . =
OF bdol IN THE 0 N « o6 d
swrae ! QToH "7 o 0. ot d 4 4 6 \
\ -~
Z\L;%\‘V\,) Cllfs "EC &/\)- %'/\ J d hr‘ ﬁ )
A ( AA=0 2 ~ - BReAKING WAVES -7 /\,/W
4 N ‘

)
)

CAN FACILTATE THE H
LIKE YoV, | ALSO LivE Iv  THE @ 4 ; :
SURFACE écsmv, BUT | CAN ComE @ ) ZOH). | TRANSFER OF oRaANIC d I
AND GO AS @ Al o’ s, AEROSOLS FRom THE

— s
RoH "\ PLEASE . 20~ ER To THE AIR.

H (@) \—-—" O LHILE (‘M

@0
HERE, LET
/ \ Me TELL YoOoU
CHy (“ THE SToRY oF
o= Y 6/ MY TOURNEY I/
2h

Qo
S8




AIRBoRNE DoOC CAN BE PRoDUCED THROUGH MANY PATHWAYS.
Fok EXAMPLE, MOLECULES

LIKE ME ARE PRGDUCED (®)

BY PLANTS AND |
05 ANIMALS . wd tH WHEN WE FLY OVER THE oceAN,
;.—gq 3 3L OENIZENS OF THE SEA cawn

~ SOMETIMES DPESCEWND To THE
.  SURFACE AND...

- DISSOLVE.

~ bWrm

/ P 'L ALWAYS
I CAN BE HELD (( . ) ) LonG FoR
IN  SEA WATER
FoR A TimE, QVA'POKATMN//
BUT BECAUSE, J !

’;.
I'm So Ty € e /

{
dy

LiGHT .. .
( Hyefn e y, e
LL ol 2 (e
mAvY Nait PoLisH
RE™0 1001
Ca N -
O
° jc? s Y O@”
Z 4
AN S {"(c“'f D]
Ca
3
89
o >
y I'm TusT BETTER SUITED
[\ ForR A GASEGUS LIFESTYLE.
HJC ('HS

THE SCIENTIST’S PERSPECLTIVE :

THE
STUDYIN G

DR SINIKKA LENNARTZ  OF
OLDENBURG , DESCRIBES HER WORK

GASEs "

ORGANIC

FoR SEPARATING GASES
FrROMm SEAWATER FoR  ANALYSIS, wE
cCAN  USE A SO-CALLED "EQUILBRATOR .
THIS 1S LIKE A  MINI-SHOWER IN A BOR:
ScawATER. DRIZZLES [N LITILE DRoPLETS THROUGH
THE EQUIUBRATOR, THEREBY CQUIUBRATING THE comcEn-
TeaTion OF THE GASES (N THE DROPLETS AND
SURROUNDING AIR. IN A RATIO SPECIFIC To EACH GAS.
W6 MEASURE THE CoNCENTRATION OF THE GAS
EQUILIBRATED AIR, AND CALCWATE How mUuGH wWRS [N
THE SEAWATER. MEASVRING THE CONCENTRATION OF
CERTAIN GASES IN SEAWATER AND THE OVERLYING
ATMOSPHERE ALLOWS US To ASSESS THEIR FLUX
ACRoSS THE SEA SURFACE, To ASSESS

THEIR mMPACT ON OCEAN AnD
ATMOSPHER IC  CHEMISTRY.

\

N THE

UMVERSITY  OF

WEve BoTH "
cOMmE A Lo
WAY To 35 D °H

HERE .
N\ 00

NoW, 1LL TELL You
ABOUT MY JoURNEY
THRou@H THE
RIVERS !

I7) ¥ o0 VE “TRAVELED

90 RoveH THE AIR..-
(a) AND ('VE TRAVELED
" ACRoSS THE LAND.




CHAPTER 2 TERRIGENOUS RIVERINE DOM

\_oH
&r WY NAME 1S VANLLYL,
X 0 AND | COME FRom LIGNIN.
C TS
HoO
I ! ] O
HCT((OCHS HC cH )/\) H,COH
| \g HIC | oo 1 LIGMIN 1S A LaRGE
*‘°““1.l o R0 eH °—c'" M GRGAMC MOLECULE THAT
Ho CH o s HotH | IS PRODUCED BY LAND
| @) | PLANTS. ORGAwIC CARBoN
HC CH,0 HyCoH /\ THAT’S PRODVCED ©AN THE
| o BLNE ,I\O/ LANDSCAPE IS CALLED
e 0—CH ewpo TERRIQENOVS .
H"C\O/' HoC= CH — i oM | 3
o——CH | HC [+)
L1 9 A

o hAs VANILLYL , Um A
LD IR0 smaL moLECULAR BULDING
S 60 s BLOCKk ©OF LIGNIN THAT I
9, QG \. PRODUCED WHEW THE LARGER
| LUGNN  STRUCTWRE S BROKEN
7 OCHy DOWN.
JoH
o Ho \F You See ME, \TS LIKELY

o THAT THE WATER I'm N
Lou HAS TRAVELED #Rom A
PLACE wyHERE
TERRESTRIAL PLANTS
ARE GROWING-

Y-/

)
./

COASTING DoUN
A RI\WWER -ToWARDS
THE SEA, | HAVE
TRAVE L&D HUNDREDS
OF MILES Te JoIN

WHEN | WAS
PRoDVCED
INSIOE A PLANT,
| WaS USED
To KEEP STeMmS
AND TRUNKS
FIRm AND
STRUCTURED.

BvT MY PLANT DIED, ~—
| BECAME PART oF &
THE SUMOUNDIUQ
SeolL - -.

~ 2 “ﬁ

00

b éoﬂh o
- Z

-
-

~

RWERs Aee
LIKE CARBON HIGHWAYS,

BUT THE SEA IS NOT ‘4“ ““
THE ONLY DESTINATION. ... AND WAS
THEN WASHED

MANY OF MY FéLLow
TERRIGENOUS MOLECULES
WERE RAPIDLY Blo -
DEGRADED JUST DAYS
AFTER THEY ENTERED
THE STREAM.

INTO A RIVER
-3 4 Rﬁ(NFALL.J

THE HunGRY
MICROBES LIvVING
(v RIVERINE
ECOSYSTEMS

DEVOUR AwD
REMINERALIZE
A LoT oF

ORGANIC /)
CARBON ...

AN

.. AND SUNUGHT canv DESTROY
MOLECULES AS WELL...
...BEFORE THEY HAVE A
CHANCE To REAcH THE

OCEAN.



THE SCIENTIST’S PERSPECTIVE.

Som€ ANCIENT DOC, Found UNPREPARED cARBoN
1IN ARCTIC PERMAFROST, FoR THE DIOXIDE -x::fou‘”&io

CAN BE HIGHLY BloLABILE TRAVAILS OF THE 4 RARIDLY BY
WHEN RE-AWOKEN. MODERN AGE, WHEN °¢0 /T
(5]

¢ MODERN -PAY
THE EMERGE ... MICROBES.

DIFFERENT  KINDS ©F boC
MOLECULES COME FROM
DIEFERENT  SOURCES

AND ENVIRONMENTS .

To LooK AT uS AND
DETERMINE WHERE
WE CAME FROM AND
(NHAT HAPPENED TO VS
ALONG THE WwAY.

(WHAT THEY LEARN FROM OUuR
TRAVELS HELPS THEM  UNDERSTAND

THE (GLoBAL CARBON CYCLE...

C ONCENTRATE AND REMOVE ANY  SALTS WHICH  CAN
INTERFERE WITH THE LIGNIN  ANALYSIS. TTyP(CALLY, SAMPLE

SQCIENTISTS CAN TRY

DR RoR SrenNCEeR. OF FLORIDA STATE UMIVERSITY

STublES TERRIGENOUS  DOM. STUDYING THE
OCCURENCE OF U GNIN IN  AQUAT\C  ECOSYSTEMS
HeLPS ScleNTISTS UNDERSTAND GLOBAL  CARBoN

CYCUL\NG

WE QUANTIFY ULGNIN  BY
GAS  CHROMATOGRAPH Y- MASS
SPECTROMETRY ( GC-MS) WHICH IS AN
ANALYTICAL METHOD THAT AULOWS US To EXAMINE
DIFFERENT LIGNIN PHENOLS AFTER A COoMPLEX
PREPARATION. THE PREPARATION STEP IS o PRIMARILY

PRGPARATION AND ANALYSIS TAKES ABOUT A wWEEK
To Runv 40-20 SAMPLES, AND SO /T IS

A SLowW AND COSTLY PROCESS, BUT

1T ALLOWS VS  SPECIFIC AND
UMIQUE INSIGHTS INTO THE

~

&R

“ oA SOURCE OF THE ORGANIC
2\ S~ MATTER

—




CHAPTER <t THERM
SE¢
AN

im BLACK CARBON,

AND I'm THE AWESOMEST
OF ALL OCRGANIC CARBON
MOLECULES /

wWHY, Yoy Ask?

IT>S BECAUSE
{WAS

OGENIC CARBON
OR BLACK CARBON

THAT CHARACTERISTIC
HONEY COMB
STRUCTURE SHowS
THAT WE’VE BEEN
THROUGH THE
FLAMES!

& ’o
\C/O\lc./
|

My AweSomg STRUCTURE ~ *
IS HIGHLY RESISTANT To z £
MICROBIAL 4 /

DEGRADATION.

/A
4%\? o0 5

MICROBES FIND

IT REALY TOUGH TO
o\ DIGeST ME! THAT’S
< O CALLED BEING BIOREFRACTORY.

1-%30\}5\“ ¢ ARE You A\Lsa;T

mncaons S |
@ RESISTANT To PHOTO -
@\ DEGRADATION?
BLACK cmou v 50 v
H} C N 9 /loo w
\U
/7

sadl
MICROBES used DIGEST/
4’5 t v effective . .-
| no ery .

WE ood’T
< TALK ABOVT



CONDENSED AROMATIC

CARRON

PRODUCED WHEN ORGANIC mATTER. IS HEATED, (T BEARS A

DISTINCTWE STRUCTURE OF FUSeD RINGS.

DoC wrtH A SimiLar
STRUCTURE TO BGLACK CARBON
OVGINATING |N FOREST FIRES
HAS BeenN FOIND (N THE
DEGP OCEAN, POSSIBLY
ORIGINATING  FROM HYDRO-
THERMAL VENTS, AN
UNDERWATER  SOURCE OF
powgeFul HEAT.

BLACK CARBON |S
RESISTANT TO BIODEGRADATION,
BUT CaN BE OEGRADED

BY SUNUGHT.

| THIWK |'VE SEEN
A MOLECULE LIKE You
BefoRE !

7 SMOKE PWMES caRRY

— ASH AnD PARTICVLATE oRGANIC

y s
/ CARBON cAR from THE
— ORIGINVAL. SoURCE.

/|
.';.
NE » ' ‘

N——

N
[

CarBON (S
PeepuceD |, \n

resT #LF1eg
EVENTS. AND  TRAVELS

DLACK CARBON - DE€EPOSITED (o
[HE LANDScAPe IS
HIGHLY  ReES)STanT
T0 DEGRADATION

MILLENIA , oFren

MAKING  IT THE
QOEST  Careov N
TERRSSTRPIAL SolLS.

v \L Ny
S ERODED INTOD RlvER

WHEERE IT (S SWIFTLY @ARRIED
LOCAT(oNS, INCLUDING EVENTLALLY

OCEAN !

CHARCoA L

SYSTEmMS,
To NEW
— THE




TEE SCIENTIST'S  PERSPECTIVE:

BLACK CaRBoN, PRoDWED fRom THE o, ot
ComBysTION OF BloMmASS, IS AN ExaTiNg \WN\/\/\/\
AND ©FTEN  MYSTERIOUS SuBFELD OF CARBoN
RESEARCH.  SASHA WAGNER, A PROFESSOR AT ALTHOVGH  INDIVIDUAL MDLECULES (0R GROUPS OF

MOECUESD) CAn Be IsoLATeD AND  CHARACTERZED

RENSSELAER. POLYTECHNIC — INSTITUTE  IN TRoY, NY,
SCIENTIFIC  TECHNIQUES.

STUDIES BLACK CARBON AND  HoW T USing DIFFERENT
BeHAVES IN  AGUATIC ENVIRONMENTS .

BLACK CARBON MOLECUES
ARE DIFFICLLT To PHYSICALLY (SoLaTe
Eeom ALl OTHER TYPes OF OCEAN

MOLECULES, WHICGH MAKkes THEM CHALLENGIANG TO
STUDY. INSTERD, (LE Mix THE BULK Dom -THAT

CoNTAINS BLACk CARBON MOLECVULES WI\TH STRoNQq
ACID AND  HEAT (T FoR  SEVERAL  HOURS— THIS

(N THE OCEAN, D0OM EXISTS
AS A MASSIVE, HETEROGENEOVS Pool.
OF THOVSANDS —FVEN miLLIONS — OF
COEXISTING molEcvLES.

O
PROCESS OXIDIZES, OF BREAKS DoCiy, LARGE o > 9 O . o
CoNDENSES AROMATIC MOLECWUES (NTe $ mar LLER Cfo o o
MOLECULAR MARKERS -THAT WE SEPARATE o S %
USING CHRomaATOGRAPHIC TECHAI QUE  IN o % O ’ n° o 00®
o o O

THE LAB. BY MEASURING THESE MoOLECULAR-
MARKERS, WE ARE ABLE Te MEASURE
THe AmouNT OF BLACK CARBON N
THE ORIGINAL SAmpPLE AND N RNEKS p

AND OCEANS MoRE
BRoADLY .

INTERACTING  wiTH{ EACH  OTHER
AWD THE enVIRONMENT ARND

. ™M, [
\ AN - o— -
\ /’p\ C a:,O‘A N\ o \ })/
o >
[

\\\ o AR



N
NP

—

TN

THesg “REFRACTORY *

HaveE ESCAPED T
REMINER AUZTATION AND

SuNUGHT.

BY MICROBES, anp © |70

POO

ONTAINS A SEeLELCT
NTAL moleCuleS THAT
cl FOTH ON THE waY
AND WITHIN IT.

OCEANIC pPOC (S So CompLex, AwD So ‘
VAST, THAT TRYING To (HARALTERIZE
EVERY INDJVIOVAL MOLECULE 15 | (KE

CouNTING  GRAINS OF SanD oN
AN ENORMOUS BERCH .

Bur THIS 15 wHAT mAKes THE

Stwpy OF DOM S0 CAPTIVATING ——
LURKING IN  THAT VAST DIVERSITY
oF  MOLECULES ARE  UNKNOWN

CHEMISTRIES WE HavE NeT ToO
RevexL ... OR Mm&Y  Never.

BE ABLE To FULLY
FATHom ,




pptA M
yz\WNQ

CoNTEXT,

WE PRISE ovT INDIVIDUAL SLICES

OF THE TrY
H, CAPTYRED IN SpPACE AND TIme

G
ARAPHS AND Compurep PRoG ba

ERS
OF  mAGwI Type

EAamng our
oF
ORDER S Mima

ARE AS smaLL ok WO

Can PApse
THAT DiFFer. gy
[SOTOPES

N
BETWEE ELEME NT.

NCE
AS THE DIFFERE of THE sam€

p W\OVAL

CENTISTS  REVEAL AND  SHARE THE TALES

ofFf MARIWNE Dom 1o BETTER uUNpeR —

STAND THE  PAST, PRESENT, AND FUTURE
CYLWG OF CARBON-BASED MoOLECUES aN
EARTH. CARBoN S THE  FUNDAMENTAL
BLemeNT THAT LINKS  CoMPoneNTS OfF THE
EARTH  SYSTEM  ToGTTHEE. N A QREAT
BloGEOHEMICAL ANETWORK, For EXMPE, T
EXISTS AS  CARBon DIGSIDE In THE
ATMOIPHERE  THAT IS FIXED (NTD P LANT
MOLECuULES  VIA PHOTOSYNTHESTS. WHEN PLANTS
(FRom TWWY  PHYTOPLANKTON To THE  TAUSST TREES)
Die AWD DEGRADE, Some oF THE morEcugs
ARE REMINERALIZED o Coy, ©R  coep Away
IN SoiLS AVD  SEDIMENTS . OTHERS MAY
unvDERGO A MULTITVDE OF  INTERACTIoNS  AND
TRANSFORMATIONS ON  THEIR  JOURMEY  THRolVGH THE

EARTH SYSTEM  BEFRE  REACHWG  TTHEIR.  FINAL
Some ofF THE ©GRaAwNc CARBoN
RiGHT nouw

THE  OCEAN

DESTINATION.
THAT MoOVES THRou&H YouR  BoDY

MAY onE DAY
C VRRENT.

BECOME  PART  OF




/

ACUVITIES,  Suct AS  LawnD
FosslL  FueL  BUuRNING,

HUMAN
DeveLOPMENT AND
HAVE AUTERED  THe AMDUNT

O9F  CARBON  THAT EXI5TS
IS TeavsFeReed Bemygen THE
KI&, AND SEA,

/

LAND,

— N,

WEe  Seel. To
SPeCIFIC ENVIRONMENTAL PATHWAYS
CoreoN-BASED MOLECUES TAKG , S0

THAT we mAY DERIE NEBW INS|GHT

INTOD  THE BlogeotHemica) PRo&%sES
THAT DEFINE  AND  SHAPE

OVE- BEAVTIFUL- planNgT.

AND  FORM
WITHIN  AND /

UNDERSTAND THE

ABoUT THE AUTHORS

DR SASHA WAGNER

SCEenTIEIC ADVISOR. AND
DoM BloGEOCHEMIST

EvelLYN PAE

——————
SCIENCE Comown CATOR.
AnD CREATDR OF THIS
ZINE

AT RENSSELAER PolYTECHN\C INSTITUTE

A5 TPART oF RPUS ARCH PRoGRAM

FURTHER. READING - 16 ZINE WAS (NSPIRED BY THE FeeR-

REVIEWED PAPER. “SOCTHSAYING Dom: A CURRENT PERSPECTIVE ON THE
FUTURE OF ©CEAVIC DISSOLVED ORGAMC CARBON' ORIGINALLY PUBLISHED
IN FRONTIERS WV MIRIVE SC/enCs .
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