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BEGINNING IN 2005, THE FOLINDATION TO AID INDLUSTRIAL
RECOVERY (FAIR) LINDERTOOK EXTENSIVE RESEARCH ON
TRADITIONAL IRON AND STEEL SMELTING IN SOUTHERN INDIA.
SASHI SIVRAMKRISHNA ALONG WITH SEVERAL OTHER RESEARCHERS
AND ENTHUSIASTS INCLUDING MAHADEV NAYAK, AMALENDU JYOTISHI
AND G.J. LINGARAJ VISITED SMELTING SITES RECORDED BY FRANCIS
BUCHANAN IN HIS JOURNEY OF 1800-01 THROUGH PARTS OF
ERSTWHILE MYSORE AND SOUTHERN INDIA. FROM THESE FINDINGS,
A LARGER NARRATIVE ON IRON SMELTING EVOLVED.

UNFORTUNATELY, INDIAN ENVIRONMENTAL HISTORY HAS MISSED
THE SCALE AND IMPORTANCE OF PROTO-INDUSTRIAL DEVELOPMENT
IN SOUTHERN INDIA, AND HAS INSTEAD VIEWED MEDIEVAL
ECONOMIES AS ESSENTIALLY AGRARIAN, CONSISTING OF SELF-
SUFFICIENT VILLAGES. THE CENTRALITY OF A WAR ECONOMY IN
THE FEUDAL PERIOD AND THE NEED FOR ARMS AND AMMUNITION
WAS TOO LARGE TO BE BRUSHED ASIDE. WHEN TAKEN INTO
ACCOLNT, WE ARGLIED THAT IT WAS TIME FOR A REVISIONIST
ENVIRONMENTAL HISTORY, INTEGRATING MILITARY AND
METALLLURGICAL HISTORY WITH ELEMENTS OF ANTHROPOLOGY,
ECONOMICS AND SOCIOLOGY.

OUR RESEARCH HAS SINCE THEN BEEN PUBLISHED IN ACADEMIC
JOURNALS INCLUDING ENVIRONMENT £, HISTORY AND ECONOMIC g
POLITICAL WEEKLY. HOWEVER, BEING AN ARDENT LOVER OF COMICS

AND GRAPHIC NOVELS, SASHI SIVRAMKRISHNA WAS KEEN TO
EXPLORE THE GRAPHIC NOVEL AS A MEDIUM TO SHARE THE STORY
OF IRON AND STEEL SMELTING WITH A LARGER AND MORE GENERAL
AUDIENCE, IN ADDITION TO PROFESSIONAL HISTORIANS.
WHILE MOST OF THE CONTENTS HAVE TRIED TO RECORD ACTUAL

EVENTS DURING OUR FIELD WORK, SOME OF THE MATERIAL IS
IMAGINATIVE, OR FROM RECORDINGS AND INFORMATION OBTAINED

IN EXTERNAL SOURCES.
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ACADEMIC RESEARCH MOST OFTEN REMAINS IN THE REALM OF
PUBLICATIONS AND THE WRITTEN WORD. FAIR HAS ATTEMPTED TO
BRING ITS RESEARCH FINDINGS TO REACH A WIDER ALIDIENCE
THROUGH VISUAL MEDIA INCLUDING DOCUMENTARY REPORTS AND
FILMS, PHOTO ESSAYS AND VISUAL HISTORIES. THE VISUAL
STORYTELLING ASPECT HELPS TO BREAK DOWN BARRIERS, MAKING
DIFFICULT SUBJECTS MORE APPROACHABLE AND ENGAGING FOR
READERS OF ALL AGES AND BACKGROLINDS.

GRAPHIC NOVELS HAVE EMERGED AS A POWERFUL MEDIUM TO
ENGAGE A WIDER AUDIENCE ON SERIOUS SUBJECTS. BY COMBINING
COMPELLING NARRATIVES WITH STRIKING VISUALS, THEY CAN
CONVEY COMPLEX THEMES IN AN ACCESSIBLE AND EMOTIONALLY
RESONANT WAY. THIS FORMAT ALLOWS FOR THE EXPLORATION OF
TOPICS SUCH AS HISTORICAL EVENTS AND PERSONAL NARRATIVES
WITH A DEPTH AND NUANCE THAT TRADITIONAL TEXT ALONE MIGHT
STRUGGLE TO ACHIEVE. THIS BOOK IS AN ENDEAVOLIR TO NARRATE
THE STORY OF OLIR RESEARCH ON TRADITIONAL IRON AND STEEL
SMELTING THROLGH A GRAPHIC NOVEL.

A GRAPHIC NOVEL IS MORE THAN THE WRITTEN WORD. THE ROLE OF
THE ARTIST IS EQUALLY IMPORTANT. HARSHO MOHAN CHATTORAJ,
AN ACCOMPLISHED ARTIST WITH THE EXPERIENCE OF HAVING DONE
SEVERAL GRAPHIC NOVELS AND COMICS, WAS ABLE TO BRING THE
IDEAS OF THE AUTHOR TO LIFE THROLUGH HIS DEDICATED AND
PAINSTAKING ART WORK, PANEL BY PANEL.

WE HOPE THIS GRAPHIC NOVEL IS ABLE TO (RE)IGNITE THE FURNACE

OF INTEREST IN IRON AND STEEL SMELTING; AN OVERLOOKED BUT
INDISPENSABLE FACET OF INDIAN ENVIRONMENTAL HISTORY.

04



,, =

(irts W
= Q | g = l
\\¢}] PRELUDE
’ﬁ RETRACING

S==4 | FRANCIS BUCHANAN'S
57/l JOURNEY OF 1800-01




NN RN ]

MYTHIC SOCIETY LIBRARY,
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... WHEN THE
INTERNET WAS
STILL NOT SO
WIDELY LISED.

.......




THIS IS
FASCINATING.
WOULDN'T IT BE
GREAT TO RETRACE
BUCHANAN'S
JOURNEY?
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SO MANY
OCCLPATIONS
DESCRIBED HERE!
CHARCOAL-MAKING FROM
COCONUT SHELLS, COARSE
BLANKET WEAVING, IRON
AND STEEL SMELTING,
LIMESTONE MAKING...

I WONDER
IF THESE STILL
EXIST TODAY!
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AND THUS WE STARTED ON OLR
OWN EXPLORATION, RETRACING

FRANCIS BUCHANAN’S JOURNEY
THROUGH SOUTHERN INDIA ...
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IN SEARCH OF
IRON SMELTING




ALL SET, READY TO GO... |
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LOOKING FOR REMNANTS FROM 200 YEARS AGO.




SO MUCH HAS CHANGED SINCE
BUCHANAN’S JOURNEY...




YET SO MUCH HASN'T... S e




THIS IS CHANNA-
RAYANADLIRGA.

THERE.
BLACKSMITH'S
SHOP. LET’'S
CHECK WITH
HlM




WE ARE
FROM BANGALORE.
I AM MAHADEV
AND THIS IS



WE ARE RETRACING
THE JOLIRNEY OF A
BRITISH SURVEYOR  THAT

HE SAYS
IRON WAS

WHO SPEAKS ABOUT  SMELTED HERE

YOUR VILLAGE. A 20

O YEARS
AGO.




OLUR VILLAGE, ™
REALLY? I CAN'T 3
READ THIS BUT IT'S
41 _SURPRISING TO SEE
THIS OLD RECORD OF /.
CHANNARAYANA-
_ DURGAI







FIRST,
HAVE SOME

COCONUT WATER.

IT'S A VERY

HOT DAY.
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REFRESHING BUT NOT ENOUGH
TO QUENCH OUR EXCITEMENT TO
SEE THOSE SMELTING SITES.
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THE SMELTERS
LIVED OUTSIDE THE
VILLAGES. THEY WERE
CONSIDERED OUTSIDERS
AND WERE SOMETIMES
EVEN NOMADS.

WHY ARE
WE GOING SO
FAR AWAY FROM
THE VILLAGE?
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BLACKSMITHS
LIKE ME WERE ALWAYS
PART OF THE VILLAGE
an, COMMLUNITY.
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THIS IS
WHERE IRON
WAS SMELTED
IN TONS.

NOTHING
REMAINS
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ALL THIS IS
SLAG FROM
SMELTING.
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CRUCIBLES.
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FROM BLCHANAN'S
DESCRIPTION HERE, THIS
SEEMS TO BE THE EXACT
SAME PLACE HE MAY
HAVE VISITED.

UNBELIEVABLE.
I CAN ALMOST FEEL
HIS PRESENCE
HERE.
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HERE ARE SOME PAGES |
FROM MY BOOK... |Z/f ¢
>
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I REPORTED
FROM HERE ON THE
13TH OF AUGUST,
1800.
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SOME SMELTING

HAPPENING = B2IOWS. THE HEAT
HERE AT THAT :

X AND SMOKE THAT FILLED

: THE AIR, THE MOVEMENT

OF PEOPLE CARRYING

LOADS OF ORE AND

CHARCOAL.
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HOW
LARGE WAS
THIS SMELTING

ONE ACRE,
MAYBE. BUT
SOME ARE EVEN
AS MUCH As 8
ACRES.

WOULD
YOU LIKE TO
SEE ANOTHER
ONE?
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LOOK THERE
WHERE PEOPLE
ARE WORKING. THAT

WAS A LARGE
SMELTING SITE.
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HAVE COME FROM
BANGALORE. THEY

ARE LOOKING FOR
OLD IRON SMELTING

SITES.
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THIS WAS
A LARGE IRON
SMELTING

WE ARE
DIGGING THE SOIL

FOR MANY YEARS T
NOW AND [T IS A

STILL BLACK.






BUT
ALOT OF
HARD WORK

THIS IS ALL
THAT WE HAVE

DUG OUT. HEAPS
OF SLAG AND
CRUCIBLES.




WE MUST

LEAVE NOW...
YOU HAVE BEEN

TEE
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SO HELPFLL.



WHY DID
THEY SMELT
SO MUCH IRON

AND
WHY DID THEY
STOP SMELTING

SO MANY
QUESTIONS.

WE MUST
FIND ALL THE
ANSWERS.
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BACK ON
THE ROAD
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I THINK WE
SHOULD BE NEAR
YELLADAKERE.




HEY, THERE
IS A CATTLE
FAIR HAPPENING
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BUT LET'S KEEP _ Y\~
THAT FOR ANOTHER s 222 S5 ™

P
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, LET'S STOP
THERE FOR SOME

TEA AND CHECK
WITH HIM ON

THE SMELTING




HE
RECORDS A LARGE
SMELTING SITE AT

YELLADAKERE

WE ARE
RETRACING THE

JOURNEY OF A
BRITISH SURVEYOR
FROM 200 YEARS
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NO, NO. I
HAVE LIVED HERE
FOR MANY YEARS.
NO SMELTING EVER
HAPPENED HERE.

HAVE STOPPED V| &

MANY YEARS AGO. 3 Bt
CAN WE ASK - ;
\C 2./ T WILL TAKE

)
SOMEONE. YOU TO AN

OLD MAN'S
HOLSE.
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OF COURSE,
I SAW IT
HAPPENING HERE.
YOU WILL FIND
OUT SOON.




I DOUBT '\,
BLCHANAN MADE

A MISTAKE IN

HIS RECORD.
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IT

IS ALL GONE.
EVEN THE FURNACES

’

NOW
WERE SO BIG.

ARE GONE. THEY

'S
NEXT TO
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I TOLD
YoUu SO,
DIDN'T I?

Xy e

d Yy




I CAN'T
BELIEVE IT. I
LIVED IN YELLADAKERE
ALL MY LIFE AND I
NEVER KNEW ABOUT
THIS PLACE.
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IMAGINE, THIS
WAS AN INDUSTRIAL AREA
AND NOW AGRICULTURAL.
WE ALWAYS THINK
THE OTHER WAY,
DON'T WE?




WHICH IS

5 ' OUR NEXT
2/ _\\\%‘ = —_
= /;;/ STOP? CHIKKANAYA- ==

KANAHALL!!

i
LT

N\
g PR ay N
e 1| OO 7GR S ) R
a\‘;\w‘m Wi N ===

o s

V

s -



MAHADEY,
SEE THOSE HILLS ...

THEY ARE BEING
STRIPPED FOR
IRON ORE.

JUST LIKE
WHAT BLICHANAN
SAW... BUT NOW WITH
EARTHMOVERS.
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SO... HAVE
THINGS CHANGED
OR HAVE THEY
REMAINED QUITE
THE SAME?

A VARD ONE To A -
ANSWER!

= 5 i, ////////,///F




ARE YoU
ASKING US TO
SELL ORE TO

youz

COME HERE
FOR IRON

WE WANT
TO KNOW ABOUT

CHIKKANAY AKANAHALLI

IRON SMELTING IN
THIS VILLAGE
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ABOUT
OLR VILLAGE?
IRON SMELTING 200
YEARS AGO?7 COME
WITH US

THIS IS AN
OLD BOOK WITH
THE RECORD OF

A BRITISH...

NO. WE
ARE STLDYING

HISTORY.
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VILLAGES.

TTL
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WE USED TO
MANUFACTURE

STEEL IN THESE

N
‘\ r/
{ NN

THE ROAD IS
EMBEDDED WITH
IRON AND STEEL...
UP TO A DEPTH
OF 5 FEET
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WE WOULD USE
THIS ORE. NOW
IT IS ALL BEING
TAKEN AWAY TO
FACTORIES.



COME, WE
WILL SHOW YOoUu
WHAT WE COLLD
MAKE WITH OLR
IRON AND




FEEL THE
WEIGHT OF THIS.
SEE HOW IT IS
CURVED. IT IS NOT
RUSTED... NOT
EVEN A LITTLE.

TELLS YOU
THE QUALITY OF
THE STEEL WE ' e

MADE
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LEAVES
WERE USED TO
CONVERT IRON

STEEL.

TR 1
NN 1R A 2
n e T T

INTO CARBON

IT WAS
MADE IN OLR
VILLAGE, WE

ARE SLRE
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THEY MADE SOME
OF THE BEST STEEL IN THEY
THE WORLD IN THESE  cp1 1 £p IT LUKKL ..




WE ARE CONVINCED OF BUCHANAN'S RECORDS... AND THE
EXTENT OF IRON SMELTING ON AN INDLISTRIAL SCALE.

¢ ~
. et
o “"\\ =

o ey

64



ON A DIFFERENT

NOTE - BUCHANAN
MENTIONS THE LOCAL
PEOPLE HAVE A VERY
STRANGE CONCEPTION
OF DISTANCE.
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LET US PUT
BLUCHANAN TO
THE TEST.

65



HOW FAR ,
IS TUMKURL Yz
FROM HERE? /o™










AND
BUCHANAN
THOUGHT OF MAKING A
NOTE OF HOW PEOPLE
PERCEIVE DISTANCE
IN DIFFERENT

THE BUS FARE!
THAT CERTAINLY
IS AN INTERESTING
WAY TO MEASLURE
DISTANCE.
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DISCOVERING ; IH
ALL THOSE SMELTING ()¢}
SITES EXACTLY WHERE 4
BUCHANAN HAD
RECORDED THEM. /77, =
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IT REALLY
FELT LIKE INDIANA
JONES FINDING
THE LOST ARK.




BUT
WHY DID SUCH
A WIDESPREAD -
INDUSTRIAL ACTIVITY /
DISAPPEAR? {

BLUCHANAN
GIVEN ANY
HINT?
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FUEL?

LOOK HERE! WHAT FUEL?

HE MENTIONS
THE “WANT OF
FEWEL".
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CHARCOAL!! THERE
MUST HAVE BEEN A
SHORTAGE OF CHARCOAL
IN THESE DISTRICTS
AROLND 1800.

% CHARCOAL?? \
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LET’'S TRY
AND FIND OUT
FROM SOME
ARCHIVAL
RECORDS.
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THE MYSORE

THIS IS FROM
GAZETTEER
OF 1897

YES. HERE
IT IS!! BUT YOU
WON'T BELIEVE

THIS.
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IRON
SMELTING
PROBABLY STOPPED
BECALSE OF THE
DEFORESTATION
THAT TOOK PLACE
TO SMELT
IRON!

WHAT?
DEFORESTATION?Z?!!
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1854

GENERAL
DOBBS, YOU
CALLED FOR
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WHEN I FIRST
VISITED THE BEAUTIFUL
RANGE OF HILLS RUNNING
BETWEEN CHIKKANAYA-
KANAHALLI AND HAGALWADI! IN
1835, THEY WERE CLOTHED
IN TREES FROM TOP
TO BOTTOM.



THESE FORESTS
ARE DISAPPEARING
FAST LINDER THE AXE
OF THE IRON AND STEEL
MANUFACTURERS EVEN
THOUGH I HAD PROHIBITED
THIS ACTIVITY.



NOT A TREE
NOW REMAINS
EXCEPT A FEW
UNFIT FOR
BLIRNING.
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NO ONE
WHO HAS NOT WITNESSED
THE PROCESS CAN CONCEIVE
THE DESTRUCTION MADE BY

<z




SO, THE THE FUEL
DEFORESTATION
HAPPENED BECALISE
WOOD WAS REQUIRED

FOR CHARCOAL.
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DEFORESTATION
RESULTED IN THE
SHORTAGE OF WOOD
FOR CHARCOAL LISED
TO SMELT IRON...

THIS IS THE
"WANT OF FEWEL"
BUCHANAN'S SPEAKS
OF IN 1800.




AFTER THE
FALL OF TIPU IN
1799, THE WARS
STOP AND IRON

THE
SMELING  popesrs

REGENERATE
WHEN DOBBS FIRST
SEES THEM
IN 1835.
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STRANGE !
e INDEED!

%
WHY THIS INGENUOUS, R,
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TO PROTECT
HIM FROM
LEOPARDS.







* COOKING OVENS

I WONDER
WHY THEY ARE
STILL MAKING
CHARCOAL.

** PEOPLE WHO IRON CLOTHES

89

IT'S FOR
TANDOORS™* IN
BANGALORE, AND
ALSO FOR /STRI-
WALLAHS** .
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WE COLLECT
THE WOOD BY
EXTRACTING THIS
‘TREE’, RATHER A
WEED - JALL/*, WHICH
FARMERS WANT
REMOVED FROM
THE FIELDS.
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COVER IT WITH
3 DRIED LEAVES AND
“J| PLASTER IT WITH MUD.
] THE TOP IS LEFT OPEN.
U\ AIRHOLES ARE MADE

AT THE BASE.
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THE MOLUND IS
SET ALIGHT WITH
HOT CHARCOAL.




WE MUST COOL IT DOWN
WITH WATER AT REGULAR
INTERVALS. DAY AND NIGHT.
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AFTER
30 DAYS THE
CHARCOAL IS
READY.
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SINCE WHEN
HAS THIS METHOD
TO MAKE CHARCOAL
BEEN USED?

HUNDREDS OF
YEARS, MAYBE
THOUSANDS.
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JUST 5% IN
WEIGHT?

HOW MUCH

CHARCOAL DO yoUu
OF WET WOOD?

GET FROM 1 TON



BLICHANAN'S
'WANT OF FEWEL"” \\,
IS BEGINNING TO
MAKE SENSE TO




CHAPTER 4

MELTING STONE
INTO METAL
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WE NEED TO
KNOW HOW IRON
AND STEEL WAS
MADE, AND HOW
MUCH.
ONLY THEN
CAN WE UNDERSTAND
THE LINK BETWEEN
IRON SMELTING AND
DEFORESTATION.
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BLICHANAN
ANSWERS THE FIRST
QUESTION. HE SPEAKS
OF A LARGE SMELTING
SITE AT GHETTIPLIRA,
NOW GATTIPLRA, NEAR
BANGALORE.
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NOT ME
THIS TIME...
LINGARAJ, I AM
SURE YOU WILL BE
INTERESTED?

SURE...
GREAT!



e

SAYS THAT THERE
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| GATTIPURA”
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BUCHANAN — o

IS A BLACK HILL —_——
AT GATTIPURA. I
CANNOT SEE ANY —
HILLS HERE. <
e —— A =

THINK I SEE
SOMETHING.
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THIS IS
SO STARK! KIND
OF CREEPS ME
OUT TO THINK THAT
BLUCHANAN WAS
STANDING RIGHT
HERE 200

YEARS AGO.

LET'S 60
ASK THE VILLAGERS
ABOUT SMELTING




NO. WE
DON'T KNOW
ANYTHING ABOUT
IRON-MAKING
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WE ARE
STUDYING THE
HISTORY OF IRON
SMELTING HERE
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YOU
DON'T KNOW?
REALLY?

i

SEE WHAT
I WROTE FROM
GHETTIPURA, WHEN
I WAS HERE ON
JUNE 16, 1800! A& _
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KNOWLEDGE OF THE FOSSILE KINGDOM,
WHICH THEY NO DOUBT POSSESSED,
AND FOR WHICH DENIAL I CAN ASSIGN

NO PLALSIBLE MOTIVE.”
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"MEN, WHO HAVE GIVEN ME APPARENTLY | ‘& "ol = T 22
CORRECT INFORMATION RELATIVE TO . | §
THEIR FARMS, HAVE EAGERLY DENIED A =y / , o

A

\ll
N



SOME
THINGS NEVER
CHANGE.

WAIT, LET’'S
TRY OUR OLD
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CAN WE
SEE SOME OLD
FURNACES?

WILL THIS
BE OUR LLCKY
DAY!



I AM SORRY.
THE FURNACES HAVE
GONE. THEY SHOULD

BE BELOW THIS
BOUNDARY WALL.

BUT THIS
IS WHERE THE
SMELTING WOLILD
HAPPEN.
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I DON'T
THINK WE CAN
FIND REMNANTS
OF FURNACES.
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BUT THIS
CERTAINLY SEEMS
TO BE THE LOCATION
BUCHANAN SPEAKS OF. |
I WONDER WHAT IT
WAS LIKE THEN.







IT IS SO
QUIET HERE NOW.
YOU WOULD NOT
BELIEVE WHAT I
SAW IN 1800.
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DURING THE 4 MONTHS OF
HEAVY RAIN, MEN WOLULD
COLLECT THE ORE RUNNING

DOWN THE HILL AND WASH ) e
IT TO REMOVE THE QUARTZ. /,/-—f*’%\:,:a»\ ;;f;-,-,'ﬁ’aﬁi
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IN THE REMAINING 8 MONTHS OF THE YEAR, IRON
IS SMELTED IN FURNACES, SOME 5 FEET HIGH.
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IT TOOK 6 AND 1/2
| HOURS TO SMELT A
1 BATCH OF IRON FROM

S
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THE BELLOWS WOULD HAVE TO BE
WORKED THROUGHOUT THE PROCESS.
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BUT WHY
CHARCOAL?” AND
NOT WooD?
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AHH. T SEE
YOU ARE A
LAYMAN.

ONLY CHARCOAL
WITH BELLOWS PUMPING
IN OXYGEN COULD REACH
A TEMPERATURE OF MORE
THAN 1HOO°C, HIGH ENOUGH
TO MELT THE ORE. IF THE
FURNACE COOLS, THE
IRON WILL BE RENDERED
LUSELESS.
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AT THE BOTTOM

ARE 2 BLOCKS OF IRON,
EACH WEIGHING MORE
THAN 12 POLUNDS*
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THEY ALSO
MAKE WOOTZ
STEEL HERE AT

GHETTIPLIRA.
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IRON IS MIXED WITH 4,
CHARCOAL AND PUT :

IN SMALL CLAY POTS
OR CRUCIBLES.

LEAVES AND SHRUBS 8
ARE ADDED TO FURNISH "gg
CARBON TO THE IRON.
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THEY ARE HEATED
FOR SIX HOURS
IN A FURNACE.
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THE CRUCIBLES
ARE COOLED AND THEN
OPENED. SMALL INGOTS
OF PURE STEEL ARE
SEPARATED OUT FROM
THE IMPLRITIES.



THE EAST INDIA COMPANY IS
VERY INTERESTED IN HOW WOOTZ
STEEL IS MADE. I HAVE ASKED
MY ARTISTS TO RECORD
THEM CAREFLLLY.
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THERE WERE
SO MANY FURNACES
IRON AND

AROLUIND...
STEEL WERE PRODUCED
HERE ON A MASSIVE
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4 I WONDER

WHO BOLIGHT ALL
THIS IRON AND
STEEL?




AFTER TIPU'S
DEATH, BLACKSMITHS
MAKING AGRICLLTURAL
IMPLEMENTS
BOUGHT IT.
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BUT IN EARLIER
TIMES, THE IRON AND
STEEL WERE USED TO
MAKE WEAPONS.
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I HAVE READ ™\
THAT THE COVETED
DAMASCLIS SWORDS
WERE MADE FROM
INDIAN WOOTZ
STEEL.

LB
\i‘.\\\ S
YT




DAMASCUS STEEL WAS FORGED IN SYRIA

FROM WOOTZ INGOTS BETWEEN 900 AD
AND 1750 AD. IT WAS HARD, FLEXIBLE,
AND HAD A ‘WATER’ PATTERN.
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AMAZING

by TECHNOLOGY... BUT :

FROM AN ENVIRONMENTAL

HISTORY PERSPECTIVE,

CHARCOAL... THE FUEL
IS CRITICAL.




LINGARAJ, I THINK

WE NEED TO WEAVE
TOGETHER IRON SMELTING

AND WEAPONS

MANUFACTLRE.
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ONLY THEN CAN WE GET
A SENSE OF HOW MLICH IRON
AND STEEL WAS BEING PRODLICED
EVEN BEFORE COLONIAL
INTERVENTIONS.
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TO GE'I\

A SENSE OF
THE CHARCOAL
REQUIRED AND
R) TS IMPACT ON
0 THE FOREST...

YES, METALLURGICAL,
MILITARY AND ENVIRONMENT
HISTORY... WE NEED TO
STUDY THEM TOGETHER.
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f ANCIENT AND S

” f MEDIEVAL INDIA WAS Z
A WAR ECONOMY. TO &
THINK INDIA WAS JUST 3 / }
AGRICULTLIRAL IS NAIVE. i/

INDUSTRIAL ACTIVITY
WAS SLBSTANTIAL.
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YES, SOME
ENVIRONMENTAL
HISTORIANS SEE THE
BEGINNING OF FOREST
DESTRUCTION ONLY
AFTER THE ADVENT OF
THE RAILWAYS.
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INDIAN EPICS LIKE
THE RAMAYANA AND
MAHABHARATA SPEAK OF
GREAT BATTLES WITH
INTRIGLING WEAPONS.
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WHEN ALEXANDER INVADED
INDIA IN 327 BCE, THE ARMY
OF HIS INDIAN OPPONENT,
PORUS, CONSISTED OF 85
ELEPHANTS, 300 CHARIOTS,
30,000 SOLDIERS ON FOOT
AND 4,000 HORSES.
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APPARENTLY, PORUS GIFTED ALEXANDER
WITH 30 POUNDS OF WOOTZ STEEL. SURELY

MUST HAVE BEEN SOMETHING SPECIAL
AND WORTHY OF A GIFT TO ALEXANDER.
145
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IN 1880 BY EGERTON,

THIS BOOK, WRITTEN
GIVES US A SENSE OF
SCALE IN THE USE OF
IRON AND STEEL IN
MORE RECENT TIMES.
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THERE IS AN ACCOLINT
BY WILLIAM IRVINE WHICH
SAYS THAT IT TOOK 500

OXEN AND Y ELEPHANTS TO
~_| MOVE JUST THE ARTILLERY
OF THE MUGHAL ARMY.




VIJAYANAGAR EMPIRE IN SOUTH INDIA HAD 35,000 HORSES,
733,000 FOOT SOLDPIERS, 586 ELEPHANTS AND HOO GREAT

-
A PORTUGUESE RECORD MENTIONS THAT THE ARMY OF THE ﬁ
CANNONS, BESIDES THE SMALL ARMS AND AMMUNITION.
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THE CAPITAL OF

VIJAYANAGAR WAS
AT THE VERY HEART
OF THE IRON-RICH
REGION OF BALLARI.
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IN THE BATTLE OF PANIPAT,
THE MAHRATTAS HAD 55,000
HORSES, 15,000-FOOT SOLDIERS
AND 200 PIECES OF CANNON,
EACH WEIGHING 10-15 TONS.
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YOU ALSO HAD MASSIVE CANNONS LIKE THE ONES
FOUND IN THE FORTS OF RAJASTHAN, DAULATABAD
AND THAJAVUR, EACH WEIGHING HO-50 TONS.




A SMALL CANNON OF 10-15 MAKING 100 CANONS
TONS WOULD REQUIRE 1000~ WOLILD REQUIRE 1,50,000
1500 TONS OF WoobD!! TONS OF WET WOOD. 5
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| A SINGLE LARGE CANNON &
§| WOULD HAVE REQUIRED 5000
TONS OF WET WOOD!!
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MANY KINGS ALSO
EMPLOYED ELIROPEAN
ENGINEERS TO DESIGN

AND MANAGE
ORDNANCE FACTORIES.




NOW IT'S
CLEAR WHY TIPU'S
WARS COULD HAVE
LED TO MASSIVE
DEFORESTATION
ACROSS ERSTWHILE
MYSORE.
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UNLESS WE TAKE
INTO ACCOUNT THE
MEDIEVAL WAR ECONOMY,
INDIAN ENVIRONMENTAL
HISTORY IS SEVERELY
LIMITED.
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CHAPTER 6

(]
THE DESTRUCTION
OF FORESTS
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HEY, SASHI.
GREAT TO SEE
YOU. CAN'T WAIT
TO HEAR ABOUT YOUR
IRON SMELTING
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/ GIVE YOU A FLLL \:
RUN DOWN ON WHAT
WE HAVE DONE




I ALWAYS
THOUGHT IT WAS
MODERN INDUSTRY
AND THE RAILWAYS
THAT DESTROYED
FORESTS.
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THAT'S TOO
SIMPLISTIC. WE
MUST INTEGRATE INDIAN
ENVIRONMENTAL HISTORY
WITH METALLURGICAL AND
MILITARY HISTORY TO
LINDERSTAND THIS...

LET ME
SHOW YOU SOME




IPUT
TOGETHER ALL
THESE LOCATIONS
FROM BLICHANAN
AND RICE’'S MYSORE
GAZETTEER OF 1897
WHERE IRON SMELTING
WAS CARRIED OUT
IN THE 1800S.
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MUST HAVE BEEN
HUNDREDS OF SMALL
LUNITS PRODLICING
IRON AND STEEL FOR
WEAPONS, ARMS AND
AMMLUNITION.
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I HAVE ALSO
LISTED BRITISH
RECORDS THAT REPORT
IRON SMELTING AND
DESTRUCTION OF
FORESTS ACROSS
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PAPERS ON
THE IMPACT OF IRON
SMELTING ON FORESTS
r > ENGLAND,
ACROSS THE WORLD: orrAND, RUSSI,

AFRICA, AMERICA,

/-' = SWEDEN...

-
P
rd
/

Historic Charcoal Production ih the Us

and Faorest Depletion: //"“
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PERHAPS SHIFTING
CULTIVATORS WERE
. CHARCOAL-MAKERS AND
- IRON SMELTERS.
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CHOP THE TREES FOR CHARCOAL, CULTIVATE
SOME GRAINS WHILE THEY MANUFACTURE

IRON. THEN MOVE ON TO A FRESH SITE.
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MAKES SENSE Now. |/’
BECAUSE THESE WERE AND |
ARE THE MOST IRON—RICH =" J

AND FORESTED REGIONS .
OF INDIA. £
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AND INHABITED BY TRIBES WHO
WERE THE GREATEST IRON
SMELTERS IN ANCIENT INDIA.
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CHAPTER 7

WHO WERE THE
SMELTERS?
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CHHATTISGARH, INDIA

IT'S GREAT,
TRAVELING IN AN
AMBASSADOR!

TO MEET THE
ASLIR AND AGARIA
WHO TALIGHT THE
WORLD HOW TO
SMELT IRON.




VERRIER ELWIN, THE
RENOWNED ANTHROPOLOGIST,
CLAIMS THAT THE ASUR ARE
THE ASLIRA OF SANSKRIT
LITERATURE.

THE DEVAS
BELONGED TO
THE STONE AGE WHILE
THE ASUR WERE THE
BRINGERS OF THE
IRON AGE.
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WE CAN ONLY
IMAGINE WHAT THE
POWER OF THE ASLR
WOLLD HAVE BEEN TO
POSSESS KNOWLEDGE
OF SMELTING METAL
FROM STONE.
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ITISA

QUALITATIVE REMINDS ME
RUPTURE IN THE OF 2001: A
CAPABILITIES OF THE SPACE ODYSSEY ...
HUMAN MIND. NO WONDER SMELTERS
FROM WERE REVERED AND
FEARED ACROSS
MERELY SHAPING THE WORLD.

STONE AND WOOD
TO CREATING METALS
FROM STONE.
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3 f? jﬂaﬂﬁz&f//

178



HERE WE
ARE ... HOPE WE
CAN SEE HOW [IRON
WAS ACTUALLY
SMELTED.

WHILE WE
ARTICLILATE A
MULTI-LAYERED
HISTORY OF
TRADITIONAL IRON
SMELTING.




THE ASUR
AND AGARIA
WERE FEARED AND
REVERED. THEY FIND
MENTION IN THE
RIGVEDA AND
MAHABHARATA... THEY WERE
THE MYTHICAL
ENEMIES OF
THE DEVAS OR
GODS.

n

THE AGARIA WOMEN CONSTRUCT
THE FURNACE USING CLAY COLLECTED
FROM THE RIVER BED AND DRIED HUSK.




I EARN|

il THE BELLOWS ARE
MADE WITH WOOD
COVERED WITH
ANIMAL HIDE.
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COULD IT
BE THAT IN EARLIER
TIMES THE SMELTERS
WOLLD SUPPLY IRON
INGOTS TO THE
ORDNANCE FACTORIES
OF RULERS?
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THE SMELTERS SET OUT INTO
THE HILLS TO COLLECT THE
IRON ORE AVAILABLE IN CLOSE
PROXIMITY TO THEIR VILLAGE.

INTERESTING
POLITICAL
ANGLE.

THE SMELTERS
LIVED AWAY FROM
AGRARIAN COMMUNITIES
BUT THEY HAD A CLOSE
RELATIONSHIP WITH
THE STATE IN THE
PRODUCTION OF
WEAPONS.
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THERE
ARE SEVERAL
REFERENCES TO
THIS IN BRITISH
RECORDS.

THE AGARIA BEGIN |37,
MINING BY INVOKING |-z
THE BLESSINGS OF
LOHALIR AND THEIR
ANCESTORS.




THE IRON ORE IS
COLLECTED AND BROUGHT
TO THE SMELTING SITE.

PERHAPS
FROM THE
AGRICULTLIRAL
VILLAGES, BUT
NOT THE

AN

NN

TRIBES MAY
NOT HAVE BEEN
g . v N AS ISOLATED
g U R A ||\ FROM SOCIETY
. T Yo\ AS IMAGINED. /
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THE AGARIA
WERE COMPLETELY
ABSORBED IN THEIR CRAFT
AND THEIR MATERIAL; THEY
HAVE LITTLE LIFE APART
FROM THE ROAR OF THE
BELLOWS AND THE DANG
OF HAMMER UPON
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THEY COULD
ALSO HAVE PRACTICED
SHIFTING CULTIVATION.
CUTTING DOWN WQOOD
FOR CHARCOAL AND
MOVING TO DIFFERENT
SITES.

-

THE AIR BLAST AND TEMPERATURE

ARE MAINTAINED BY CONTINUOUSLY

PUMPING THE BELLOWS.
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IT ALL FITS
IN TOGETHER,

THE PROCESS CAN
Y TAKE SEVERAL HOLIRS.

DOESN'T IT?
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\

BEFORE THE
SPONGE IRON LUMP
IS TAKEN OUT.

METALLURGICAL,
ENVIRONMENT
AND POLITICAL
HISTORY.

188



.| THE SPONGE IRON LUMP
IS BEATEN, REHEATED
AND BEATEN TO
REMOVE THE SLAG.

MYTHS AND
LEGENDS?

189



THE IRON IS SHAPED
THROUGH BEATING INTO

AGRICULTURE, BUT
AT SOME TIME,
ALSO FOR WAR.

IMPLEMENTS... PERHAPS

\ A\. _.
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ONCE UPON
A TIME, TO AN
OPPONENT WITH
STONES AND WOOD,
THIS MUST HAVE BEEN
AS FORMIDABLE
AS A NUCLEAR



CHAPTER 8

THE DYING EMBERS OF
~.. ANCIENT IRON SMELTING
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I FOUND THIS
STUDY WITH ALL
OF YOU FASCINATING.
I THINK WE CAN PUT
ALL OLUR FINDINGS
TOGETHER NOW.

P

7

=z
g? =

N
=77
’,



INDIA WAS A WAR ECONOMY
PRODUCING THOUSANDS - IF
NOT HUNDREDS OF THOUSANDS -
TONS OF IRON AND STEEL FOR
ARMS AND AGRICULTURE.

//
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THE SMELTERS WERE TRIBES
LIKE THE ASUR AND AGARIA,
WHO WERE AT THE FOREFRONT
OF THIS TECHNOLOGY.




THEY MAY HAVE ALSO ENGAGED IN
SHIFTING AGRICULTURE TO PRODUCE
THE CHARCOAL FOR SMELTING.

\/V % "“\ ‘,—: o
LTI
ot w}‘ﬂ&\f o,

" P ~—

. _ T /29, S T

PR m—,@% \\\\\u\ﬁ'\““"}kﬁ:f‘l"' .
s e I A
.} i = e -t -

e

fere
’

A




Wm,

"= THE SMELTERS HAD A CLOSE RELATION
- | WITH THE STATE PROVIDING IRON AND

STEEL INGOTS TO GOVERNMENT-

RUN KARKHANAS OR FACTORIES.




BUT THEIR RELATIONSHIP WITH
THE SETTLED AGRICULTURAL
COMMLNITIES WAS MORE AT
AN ARMS-LENGTH, LIMITED
TO EXCHANGES IN MARKETS.
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.
ALL THIS WAS DISRUPTED BY THE
BRITISH, WHO ENDED THE WAR
ECONOMY AS THEY CONSOLIDATED
THEIR POWER AND RULE OVER INDIA.
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THEY DESTROYED FORTS AND
EVEN ARMS SO THAT LOCAL
FEUDATORIES WOULD NOT BE
ABLE TO RISE AGAINST THEM.
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THEY ARGUED THAT
INDIGENOUS SMELTERS
WERE DESTROYING FORESTS

AND THEREFORE ENCLOSED
THE FORESTS UNDER LAW.
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THE RELATIONSHIP BETWEEN TRIBES (SMELTERS) AND THE STATE WAS
BROKEN. SOME TRIBES RECEDED INTO ISOLATION IN FORESTS AND
SOME TRIED TO INTEGRATE INTO SETTLED AGRICULTURAL VILLAGE LIFE.




ALTHOUGH THE EAST INDIA COMPANY ARGUED THAT LOCAL
SMELTERS WERE DESTROYING FORESTS, THEY ENCOLURAGED
THEIR OWN MODERN LARGE-SCALE FACTORIES TO PRODLCE

IRON USING CHARCOAL AS FUEL BY GIVING THEM ACCESS

TO FORESTS AT CONCESSIONAL TERMS.
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THE LOCAL SMELTERS BEGIN SERVING
THE NEEDS OF AGRICULTURE WHILE THE
BRITISH FACTORIES WERE INTERESTED
IN EXPORTS TO BRITAIN AND FOR THE

RAILWAYS IN INDIA.
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A FACTORY WAS SET = /
UP BY JOSIAH MARSHALL -
HEATH IN 1830 IN PORTO /

NOVO (PARANGIPETTAI) ;

NEAR PONDICHERRY. I«
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HEATH ALSO STARTED PLANTS
IN BEYPORE AND PALLAPATTI.
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/}“ ALL THREE FAILED BY THE 1860S DUE
g, TO DIFFICULTY IN PROCUREMENT OF
: CHARCOAL AND CONSEQUENTLY,

FINANCIAL DIFFICULTIES.
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IT WAS THE EASY AND
CHEAP AVAILABILITY OF
IRON AND STEEL FROM
MODERN INDUSTRY THAT
ULTIMATELY DESTROYED
LOCAL SMELTING.
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INTERESTINGLY, BOTH
THE BLACKSMITH AND
THE CHARCOAL-MAKERS

{ | CAN STILL BE FOUND,
/ 4% ALTHOUGH SMELTING HAS
—< = ALMOST VANISHED
; ACROSS INDIA.




THE END

THE ASUR AND AGARIA ARE PERHAPS

THE LAST TO HOLD ON TO THE DYING
EMBERS OF ANCIENT IRON SMELTING.
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THE TEAM
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SASHI SIVRAMKRISHNA

A PH.D. IN ECONOMICS FROM CORNELL UNIVERSITY,
SASHI IS HAS AN INTEREST IN MACROECONOMICS,
ENVIRONMENTAL AND MONETARY HISTORY AS WELL AS
DOCLIMENTARY FILMMAKING. HE IS NOW CHAIRMAN AT FAIR.
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HARSHO MOHAN CHATTORA)

HARSHO MOHAN CHATTORAJ IS A RENOWNED GRAPHIC NOVELIST AND
ILLUSTRATOR BASED IN KOLKATA, INDIA. HE HAS BEEN A PROMINENT
FIGURE IN THE COMICS" MEDIUM SINCE THE EARLY 2000S. HIS PORTFOLIO
INCLUDES A WIDE RANGE OF GRAPHIC NOVELS AND ILLUSTRATIONS FOR
BOTH INDIAN AND INTERNATIONAL PUBLISHERS. THIS COMIC HAS COME TO
FRUITION WITH HARSHO'S VIVID DRAWINGS AND METICULOUS ATTENTION
TO DETAIL, BRINGING THE STORY TO LIFE WITH A UNIQUE BLEND OF
HISTORICAL AND IMAGINED ELEMENTS.
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MAHADEV NAIK

BEING A FIELD RESEARCHER AT FAIR IN THE EARLY 2000S,
MAHADEV TRAVELLED EXTENSIVELY WITH SASHI DURING THE
INITIAL EXPEDITIONS TO IRON SMELTING SITES. HIS ABILITY
TO ENGAGE WITH PEOPLE IN VILLAGES, GAVE US INTERESTING
INSIGHTS INTO TRADITIONAL IRON AND STEEL SMELTING.
MAHADEV HAS SINCE THEN MADE SEVERAL CORPORATE FILMS
AND ALSO RLINS HIS OWN DIGITAL MARKETING COMPANY.
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AMALENDU )YOTISHI

A PH.D. IN ECONOMICS FROM THE INSTITUTE FOR ECONOMIC
£ SOCIAL CHANGE (BANGALORE), AMALENDU IS PRESENTLY
PROFESSCR AT AZIM PREMJI UNIVERSITY. AMALENDU PROVIDED
HIS CRITICAL IDEAS AND THOUGHTS ON EXPANDING THE SCOPE
OF OUR STUDY ON TRADITIONAL IRON SMELTING TO THE
ESTABLISHMENT OF STATUTORY FOREST LAWS IN INDIA.
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AN ENVIRONMENTAL SOCIAL SCIENTIST WITH A PH.D. FROM
MCGILL LUNIVERSITY (CANADA), LINGARAJ HAS ASSOCIATED WITH
FAIR ON RESEARCH PROJECTS AND DOCUMENTARY FILMS.
HE IS CURRENTLY CONSULTING WITH THE DEVELOPMENT
RESEARCH GROLIP OF THE WORLD BANK AND WAS PREVIOLISLY
ASSOCIATED WITH MCGILL LINIVERSITY IN CANADA, TERI
(THE ENERGY AND RESOURCES INSTITUTE) AND UNESCO
SOCIAL AND HUMAN SCIENCES DIVISION. HE HAS ALSO
BEEN AN ADAPTATION FELLOW AT MIT CLIMATE CO-LABS.
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SREEDHAR §.

AN M.A. IN ECONOMICS, SREEDHAR IS PROJECT FIELD
INVESTIGATOR AT FAIR. HE HAS WORKED METICULOUSLY
BEHIND THE SCENES TO ARCHIVE OUR RECORDS
SYSTEMATICALLY AND GIVE FINAL SHAPE TO OUR RESEARCH.
HIS KNOWLEDGE OF THE LOCAL HISTORY ACROSS KARNATAKA
HELPED LIS TO ARTICULATE OLUR IDEAS APPROPRIATELY.
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This graphic novel is a visual journey into the research carried out at the
Foundation to Aid Industrial Recovery (FAIR) on traditional iron and steel
smelting in India. It repositions iron smelting and the smelter at the centre

of a revised narrative of pre- and early-colonial environmental history.

In a medieval war economy, the smelter shared a relationship of mutual

interdependence with the feudal state as a provider of critical raw material
for weapon manufacture. This, however, changed with the advent of the
colonial state; interdependence giving way to competition over resources.

It is through a multilayered perspective of environmental, military and

political history intertwined with the anthropology of iron smelting that

we propose d revisionist view of proto-industrial development in India.

FAIR

T3 |[POV

POINT OF VIEW forged the future, but at the cost of forests laid low to feed the furnaces

"From fire and anvil was wrought the iron that shaped empires and

with charcoal, leaving scars upon the earth."”



