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mong the various tasks that con-
stituted the daily routine of
Brazil’s sugar economy, col-
lecting fuel from the colony’s plentiful
forests was among the most extensive.
In addition to preparing land for
planting, cutting cane at harvest, and
refining it at-the mill, Africanslaves
through four centuries had the addi-
tional burden of gathering the crucial
energy source that fuelled the sugar
mill. This article is in part a study of

" that resource’s depletion and of sugar
production’s detrimental effect on

. Brazil’s Atlantic forest. But it is more
immediately an examination of the
impact that the forest’s retreat had on
the fortunes of the colonial capital,

" Bahia, located in northeastern Brazil.’
Fuel’s increasing scarcity increased
labor and capital costs related to fuel

“supply, exacerbated elite social con-
flict, multiplied petitions to the
Crown, and eventually dictated the
adoption of more efficient firing tech-

nology. Moreover, activities that vied -

with the sugar mill’s furnaces for fuel

contributed to the contest, in which all
«colonists participated, for one crucial

“natural resource: wood.

biscdvi_ery of the Forestr

~ At the height of the Bahian sugar
harvest, a view from the bluffs of the

- Bay of All Saints contained a great

deal of smoke, for all along the north-
ern shoreline, to a few kilometers
inland, a considerable array of fires

pushed arching columns into the pre-

vailing southeasterly winds. The
simple process of boiling the water

and impurities from sugarcane’s viscid

juice, an essential stage in sugar refine-
» ;

" ment and one requiring large quanti-

ties of wood fuel, was in full swing.
Ashes to ashes, the cooling clouds of
smoke came finally to settle on what
remained of Brazil’s once primeval
forests. With rarely a pause, the fires
of the sugar mills burned as many as
nine months of the year, more than
twenty hours of the day and six days

* of the week; as long as there was fuel

to feed them. And to the smoke-filled

eyes of the early Portuguese, the fuel
capacity of the Brathan forest was
boundless

" Portuguese, ltalian, and Spamsh
explorers, the people who initiated
the expansion of Europe, came from
an environment that had long been
stripped of its trees. In fact the entire

- Mediterranean seaboard, excepta

few isolated and coveted pockets,
had been bereft of forests for centu-
ries: Growing populations and the .
growing material demands for ships of
discovery, war, and trade continued
to make European wood resources
increasingly scarce and costly, thus.
explaining the general amazement
European sailors expressed at the

- sight of the New World’s plentiful-

forests. When the Portuguese, dur-
ing the €arliest stage of their quest
for the African route to the East,
came-across one particularly heavily
forested island, the first they would
colonize, they namied it “Madeira,”
meaning “wood.”. Poet-adventurer
Luis de Camées wrote a century
and a half later that the island was
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Baia de Tades os Santos

. Rechmavo Batuns, 1759
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Figure 1 (leffl Colonial Brazil, drawn by author. Figure 2 (right] The Bay of All Saints; 1759. Salvador, the colonial capital, was. the point of

embarkation for sugar exported to Europe. Sugar mills clustered along the bay’s northern arms and estuaries. The map in figure 2 was

drawn by the author, after a 1759 map by José Anténio Caldas, whose original utilized a mushroom of rising smoke to represent each mill -

more renowned for its namesake than-
for any other particular fame.2 In
. 1500, en route to the spices of India,

Pedro Alvares Cabral bumped into the -

South American continent and chris-
tened it “Land of the Holy Cross.”
The name that finally stuck originated
in the red dyewood commonly called
pau-brasil {brazilwood), South Amer-
ica’s first trade contribution to the -
Portuguese colonial empire. To the

" doughty sailors of the fifteenth-centuiry .
Mediterranean, wood was neither
unremarkable nor unapprecxated 3

* The first important Brazilian export

was wood, but the more important.
second commodity, cane sugar, could
not have made its unrivaled contribu-
tion to colonial development had
‘Cabral encountered a land of fewer

- trees. As.if to claim parity of worth

with precious metals, the nature of

sugarcane dictated that it be processed

by fire; and unless the purifying flames .

were applied soon after harvest, the
touch of the refined product would be
significantly lessened. To make this

~ rapid procedure possible, large quanti-
ties of firewood had to be within easy
reach of the sugar mill’s furnaces.
Before the mid-cighteenth century,

" wood and its by-p'roducﬁ, char'coél,
. were the only practical sources of fuel.

Any attempt at sugar production with-
out a ready stockpile of forested land
would not succeed no matter how
favorable other environmental factors
such as climate and soil. -

Despite the delight of early arrivals

- to Brazil’s tree-blanketed niortheast, the

novelty. of the bounty quickly receded.
Residents of wood-rich regions often

perceive timber, lumber, and firewood

to be as common as oxygen in the air.

. But, in the way that an oxygen short-
- age causes desperate burning in the
"+ lungs, rapid destruction of Bahia’s vir-

gin forests forced millers and planters,
shipbuilders and carpenters, brick -
makers and tanners, even common
folk living in the city, to grasp for their
share of a steadily diminishing resource.

Fuel Requirements

‘at thé Engenho

The Bahian sugar mill, known as

the engenho, was simply the combina- .

tion of apparatus by which planters
turned cane into varying qualities

of crystallized sugar. The engenho
pressed juice from the cane, boiled it,
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purgéd it, graded it, and then boxed it-

. for transport to the city of Salvador

where it awaited the near-annual con-
voy arrival for shipment to European
markets. The mill also represented a
concentration both of capital (in the
form of machinery, buildings, and .
slaves) and political power in the
hands of the senhor de engenbo, a
proto-capitalist who not only held
extensive cane plantings, but also held
the sugat region’s essential mechanical
means of production. In the Recbncavo,
a fertile crescent of land surrounding’
the Bay of All Saints, life, work, religion,

‘trade, planter aspirations, and natural

resources centered on the engenho, a
quasi-urban, quasi-industrial entity
on the rural, colonial landscape. The
sugar mill fueled Bahia’s econornic

-and demographic growth, and Brazil’s -

forests fueled the mill.* »
Estimates of the expense of fuel-.
wood as a commodity in sugar pro-
duction vary according to the sources.
and periods analyzed. One study indi-
cates that in 1752 firewood amounted
to 10 percent of finished sugar’s sell-

ing price; as a percentage of cost, the

figure would probably be greater.*

$102 ‘L1 Kjénlqa:[_ uo ofneq 03y’ ab apepisisatu(] 18 /310°sfeudnofpIogxoisiysuodsog//diy woy papeb]u‘Moq L



- Another source reveals that fuel costs -

N

in Bahian engenhos were often much
higher (see table 1).

Although fuel expenées never: dom1- .

nated engenho account books, the cost

" of fuel genera.’dy stood at about one-

fifth of total opérating costs. Fuel costs
were probably even greater than some
numbers in the table suggest. The mill
could either employ its own slaves,
“oxen, and salaried labor in gathering

" firewood or it could purchase fuel-

wood, sometimes more cheaply, from
those who cut the forests indepen- -
dently. Engenho Sergipe in 1611 and
Engenho S3o Caetano recorded little
or no fuel expenses yet both must
have used fuel, so fuel-associated costs
were not always properly categorized.
These two mills ostensibly paid little
to outside fuel suppliers, but they .
would still have engaged their own -
capital in the collection of local fire-
wood. The higher transportation and
-livestock costs of the mills at S30
Caetano and Buranhaem, whose

_ reported fuel expenditures are about

half the average, support this conten-
tion. For any given volume of cane
refined the mill required at least half
as much fuel. Hence, the average
oxcart or boat servicing mill that did
not purchase fuel from outside sources
could be expected to haul large quan-
uties of firewood and to do so over
greater distances than it did either
fresh-cut cane or finished, boxed

sugar. For many mills, transportation,

livestock, and equipment costs un-
avondably included fuelwood-related
expenses, especially in cases where the
mill used its slaves and other capital to
gather wood, making total cost of ;

fuelwood acquisition greater than the _

table reﬂects

“Labor in the Forest
- Gerting fuel to the fire was a labor-
_intensive operation. Initially, mill
owners found abundant forests at .~
- their front doorstep, but the double
‘onslaught of fand clearing for agricul--
- ture and timber felling for fuel and
construction soon pushed this impor-
. tant resource far from the mills’ easy
‘reach. Thé competitivé advantage
“switched from mills having local fuel
sources to mills located at the water’s
edge where firewood from other loca-
tions could be easily delivered. In
- many instances fuel traveled long dis-
tances over water to the mill. The for-

* ests of Jaguaribe, located more than

seventy kilometers south of mills on
the bay’s north shorelirie, were a pri-
"mary fuel source. The Jesuit André
Jodo Antonil suggested in 1711 that
Jaguaribe’s forests alone could supply
sufficient fuel for ali the mills of the
Reconcavo at water’s edge.® Just how
crucial Jaguaribe’s forests were to
sugar production was made evident in
1671 when a general Indian rebellion

expelled the colonists from many
southern areas including Jaguaribe,
Cachoeira, Camamu, and Maragogipe.
Author and inventor Juan Lopes
Sierra noted the impact of expulsmn

. “Everythmg dealing with provisions

was milssing throughout the south,
‘and the northern part lacked the nec-

' essary items for the sugar mills such as’

.wood, forrns, bricks, tiles and crates:
Because of this the mills had to close.
~ With production halted, commerce
 ceased.” Even before the 16705,

." many mills at the bay’s shorelme

depended on fuel sources far from _
their base of operation. José da Silva
Lisboa, the colony’s inspector of the

* royal forésts in the late-eighteenth
century, added:as sources of fuelwood

Itaparica and'its neighboring isles
located northeast of Jaguaribe in the

- southern part of the bay—*“a volumi-

nous article of commerce” that the  +

~ islanders sold to sugar mills as well
. as to the citizens of Salvador.?

Fuelwood, from its fellmg to its fiery
* destruction, might require as many as
four modes of transportation, con-
suming significant outlays of labor,
time, and capital. The fitst and most

dangerous movement was from verti-

cal o horizontal: the actual felling of
the tree. Male slaves, largely those

newly arrived from Africa, throughout -
- much of the year felled by ax centuries-

old hardwoods, under the watchful

eyes of foremen. In Jaguaribe the

Table 1 Distribution of Bahian engenhos’ annual expenses, 1611-1822, us percentage of total exi:énse's ,

| Years Fuel Salaries Slaves Food =~ Medidne  Equip. =~ Trans.  Livestock  Mise
Sergipe 1611-12 14- 270 - 43 160 - 1.3 300 30 - 47
Sergipe 1634-35 26.0 33.0 41 - 60 - 240 3.0 - 31
Sergipe 1643-52 20.0 26.0 8.2 79 - 35.0 . 11 0.2 -
Sergipe 1669-70 18:0 14.0 13.5. 38 - 17.2 - - S
Sergipe . 1707-16 20.1 20.5 18.7 131 0.8 8.3 8.0 0.8 10.5
- Lages 1711-1800 19.0 14.4 . 146 - 300 25 13.3 1.0 32 1.4
S. Cazetano 1726-1800 - 13.4 123 30.5 0.6 - 147 10.0 154 31
Avg. Mill - 1751 11.8 20.6 18.9 113 31 280 . - 9.6 1.7
Buranhdem 1796 8.5 121 - 107 214 3.9 11.6 5. 9 18.8 72

A dash signifies that account books for particular years do not ¢ utilize the category in question and may, or may not; mclude them under -
another category. The author carried over to the table any errors in the original documents.

Source: Stuart B. Schwartz, Sugar Plantations in the Formation of Brazilian Society: Bahia, 1550~ 1835 (New York: Cambndge University
Press, 1985), P 222. Data that Schwartz consulted for Engenho Sergipe are from wider sources than data published as Documentos para a

‘bistéria da agticar {Rio de Janeiro, Brazil: Instituto do Agticar e do Aleool, 1956) and to which many researchers have had access.

Schwartz’s data include information drawn from the Arquivo Nacional da Torre do Tombo, Lisbon, Portugal, and the Archivum
Romanum Societas lesu, Rome, Italy. Statistics for Engenho Sao Caetano are from the Arquivo Distrital de Braga, Colegao Sao Bento,
Portugal. Statistics for Engenho Buranhaem are from caixa 46, pacote (1802), Arquivo Nacional do Rio de Janeiro, Rio de Janeiro, Brazil.
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work commenced in July, for August
was the begmnmg of the anfual cane”
harvest, which often stretched into

May of the following year.® It is pos-
sible that fuelwood harvesters m the -

North practiced the same mass felling
.technique that future coffee planters in
~ the South employed. A large number
of treés on the side of a hill, all stand-
ing in close proximity and often teth-
* ered to one another by limbs and

" lianas, would each be cut to within "

.inches of felling and then, finishing off

“the largest, all felled together with a

domino effect. “It was the foreman’s

" task to decide which was the master

tree, the giant that would be cut alf the

- way through, bringing down all the .

- others-with it. If he succeeded, the
entire hillside collapsed with a tremen-
dous explosion, raising a cloud of
debris, swarms of parrots, toucans,
songbirds, and; from the woodsmen,
a shout of joy and relief.”" If the fore-
man failed, the woodcutters entered

- a precarious and unsettled environ-
ment to topple what remained of the
wavering widow-makers.

If the trees fell any distance from a
waiting oxcart they were moved in
their entirety by any of several meth-
ods, depending upon the terrain. On
relatively level ground the limbed logs
were rolled on poles or skidded behind
oxen; however, in most other cases,
whether it was uphill or down, slaves
dragged the heavy timber with ropes
and chains to points where oxen could
be hitched to the logs. During the
rainy season the slippery mud made
for easier pulling, but once the trees
were at roadside, bucked into manage-
able lengths, and loaded into oxcarts,

. the mired roads threatened the life’

““expectancy both of the oxen and the
carts. Oné of the colony’s Enghsh resi-
dents, Henry Koster, maligned the
oxcarts, which he asserted too fre-
quently turned over due to their nar-
row wheel gauge; some planters
worked their tongue-dragging oxen
literally to death in the harsh task of
hauling firewood."*

At land’s end workers removed the ’

firewood from oxcarts and carefully
stacked small boats with the proper
proportion of large, medium, and

" small pieces for efﬁcxent ﬁrmg From"

there the fuel sailed straight to the

- mill, provided the mill was at bayside. -

If not, there was at least one more -
transportation break. - -

Antonil- dgscnbed a.number of
mdependent persons who divided- this

+ immense labor among themselves."
- Professional woodcutters worked their
own slaves, but may not liave owned -

oxen and carts for transporting their

*goods and instead hired independent -
teamsters for that purpose. Men called

arrais often privately owned and man-
aged the sailing vessels, but millers

“also employed sailors, slaves, and their

.own boats in order to buy fuel direct
from the woodcutters and avoid’ pay-
ing fréight charges, which escalated

as the forests receded.  Antonil recom- -

mended that the senhor de engenho
have at least two vessels so one could .
rerurn while the other set sail, testi-

mony to the distances traveled. Mills

that still had locally accessible firewood -

probably worked their own human
capital, when avallable, to feed the
furnaces. ’
Both cane and fuel were measured
by the tarefa, a unit of volume equal
to that necessary for a day’s produc-.
tion at the mill. The tarefa of firewood
equalled eight cartloads, and the tarefa
of harvested cane was twenty-four
cartloads.® While initially each mill
probably consumed only one tarefa
(eight carts) of fuel per day, by 1583 -
Ferndo Cardim reported that Bahia’s .
increasingly powerful mills required as
many as twelve carts for 2 sixteen-

- hour day of milling; in 1710, Antonil
* expldined that between twenty-five

and thirty carts of cane were milled
per day, requiring twelve to fifteen

carts of fuel; the academic Vilkiena,

writing in 1802, calculated that a
mill converted to an efficient furnace
would consume between twelve and

 sixteen ¢arts of fuel each twenty-four
hours. Vilhena complained that igno-

rant and obstinate senhores de engen-

" ho nevertheless still used antiquated
furnaces that consumed no less than
one cartload per hour.'*

In the harvest of 1650-51, the
Jesuit-owned mill Sergipe de Conde
milled sugar 224 days out of the total
310-day harvest {stoppages and the
observance of religious holidays.
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" account for the 86-day dlfference) 5

Sixty-years later:Antonil reported that
engenhos reais like Sergipe de Conde
consumed in their six fiery furnaces” .

+ 2,500 cartloads of firewood per har-

vest.’ This rneans the mill consumed

eleven carts per day." Lay planters did -

not observe Catholic holidays as rigor-

-ously as did the Jesuits, meaning that -
their average number of milling days® -
" and total consumption may have been
" higher. Even if the mills observed by * - -

these contemporaries were somewhat
larger than the average, a reasonable -
figure for the colonial period would be
eight to ten carts of firewood per day .

-per mill. Since employers expected -
" every ax-wielding faborer to stock

one full cartload of fuel per day, this

“would suggest that every operating .

mill employed between eight and ten
laborers in cutting, dragging, and
stacking firewood. It required forty

oxcart trips from the forest edge to fill .

the hold of a large sallmg bark, which
had a capacity of five tarefas. What-

- ‘ever the number of carts making those

trips, two skilled teamsters manined -
each. As many as four sailors anda-
master manned the boats themselves,
which “follow-one right after the
other, without halt.”*® The number of .
hands required for 36 Bahian mills in
1583, 63 mills in, 1610, 146 mills in
1710, and 180 mills in 1758 illustrates
Vilhena’s simple statement that “[ijn
the woods significant numbers.are

required to cut [and haul] firewood.”? -

Based on these estimates, in 1758
Bahia’s mills consumed more than
3,300 cubic meters of fuel per day
{18.3 cubic meters per mill per day),
involving close to 4,000 men in its *

harvest and transport during much of '
the year, This labor force drew from - -

a total population of 72,833 iri the
sugar-producing Recdncavo. During

‘one year’s harvest, the Reconcavo’s

mills consumed approximiately
750,000 cubic meters of fuel. None
of these calculations include fuel con-
sumption for firing clay, distilling
rum, cooking meals, tanning leather-
and furs, or producing charcoal. Sugar
production alone pushed the forest

‘back at a breakneck pace. -
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Labor at-the Engenhd"‘

The life of the sugar mill stemmed

from its consuming center. Fire was so

integral tq the workings of the engen-
"ho that Brazilians employed the epi-
taph “fogo morto” (“the fire is out?)-

" to identify inoperative mills, no mateer

~ the reason for their expiration. One
- colonial cartographer indicated Bahian

mills on his map with the mushroom-

like symbol of rising $moke. Antonil

described the sugar mills’ multiple fur- -

naces as “truly devouring mouths of -
woodland, a prison of perperual fire
and smoke, a: living i image of the vol-
 canoes Vesuvius and Etna, and almost
of Purgatory and Hell themselves.”?®
- Hell it was for the poor African-.
‘souls allotted the task of keeping the
" fires stoked; tending fire frequently
came as an assignment for medical and
- penal reasons. The sick, who might
benefit from:a good sweat, and the
" chained, intractable slave were both
sent to the mouths of the furnaces in
hope that the heat of the flames and
the humid Bahian summer would
remove from their constitutions what-
ever it was that adversely affected
their productivity. One contemporary
believed that stoking the fires along
with hydrating clay constituted the

worst jobs at a mill because these wére

the only individuals who could not
secretly dip into the sweet product of
their labors as a way to fend off hun-
ger. A fire tender likely had much
more with which to concern himself.
Besides the skin burns that radiant
heat and ballistic embers caused there
was the possibility of falling into the
furnace, although the construction of

some mills minimized this danger. An .

insubordinate slave at the fire door
was chained as much'to keep him
from running, off as to deny him even
the freedom of taking his life in the
flames, an event that occurred on at
least one occasion,

Building the fires was a job that
required some architectural skills. The
average six furnaces, one per kettle,
were arrayed along the boiling house’s

“outer, basement walls. Since the floor
of the furnace could be a significant
distance from the bettom of the kettle
on the floor above, a structure of fire-
wood spanned the gap (see figure 3).

Using long pole called a. trasfoguezro,’

" workers placed large logs crossways
. 'on top of éach other, supporting gradui-
“ally smatler pieces up to the top. In the-

early stage of boiling, the more fire the

- better, but the process became more
_ delicate as the semi-purified juice

moyed to new receptacles, and the fire
tender had to pay strict attention to

. his superiors. Too little heat and the
" juice would net boil; too much-and -

the kettleman had to throw cool water

~ in the vessel to keep the precious fluid
_from boiling over. If the foreman o
above and the slave below maintained

proper temperatures, the resulting.
sugar was of higher quality' and could
be finished 'more quickly.?’

Some smaller fires were apparently
. designated to burn softer hardwoods,

including white mangrove and cashew
among others, for although these

woods had lower heat potential they .
. rendered ashes that were essential in

-making lye (decoada) to further punfy
the cane juice. Important enough to

- be saved from one harvest to another,

workers raked ash from the furnace
floor and placed it in a heated brick
recess from which it could:be taken as:
necessary. Once the ashes had been
shoveled into smaller, perforated tubs,
boiling water was filtered through the
ashes and then mixed with the juice -
bdiling in the cauldrons.” The ashes of
particular tree species were regarded
as essential to the processing ‘of sugar .
for they were key to its purity and
whiteness, the qualitiés that fetched
the highest prices. Senhores de engen-
ho included this fact in arguments for
preservation of the forest.”

Coinpotition fora Dwindling
Resource

As an essential, expensive, and
increasingly scarce commodity, com-
peting mill owners frequently argned
over fuelwood. Although blood ties
often connected these lords of agricul-
wure, such links did not include the

_bonds of charity. The removal of one

length of timber or the trespassing of
one wayward, cane-trampling ox
could throw cousins into sometimes
bloody dispute* Foremen whe over-

“saw plantings and cuttings on the

fringes of the mills’ property had the

e

Figure 3  Plan of a flueless eighteenth-
century furnace house drawn in three
elevations: front, side, and top. All
drawings by the author.

Top Front view of the furmace house,
showing the grated fire door of each furnace
and the open terrace above. Note the great
distance between furnace floor and kettles.

Middle  Top view demonstrating the
arrangement of the large copper kettles over

each furnace. Larger mills utilized six kettles, '

the juice passing from the largest to the
smallest during processing.

Bottom Cut-away side view of the fur-
nace house, showing the internal dimen-
sions of the furnace, the absence of a flue,
and the working floor.

*

added respbnsibility of defending both
" crops and fuel from sneaking neighbors.

A 1690 altercation in which familial
ties had o, mollifying influence took
place when two Jesuit priests of the
Engenho Pitanga discovered a group
of men from Anténio da Rocha’s mill
in Jesuit woodlands. When the priests
attempted to obstruct the depreda-
tions the mob verbally insulted them:
and beat them with the stolen goods.”
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As pockets of forested land drmm— o

ished in size and increased in distance
from the mills, the scale of the fuel-
- wood conflict escalated. By the mid- -

seventeenth century, however, mill. .

- owners turned to more formal means °

than theft to acquire what remained of

an increasingly costly natural resource.
- “In 1679 Pedro Garcia Pimental received
special attention from the Crown con-
cerning his exclusive right to exploit °
the woodlands that encircled his mill
. -at Cahicabo. The prince-regent, soon

. to become Dom Pedro 11, learned that
certain heirs to those lands were plan-
ning to construct a mill not far from -
. Pimental’s, “which would be greatly

prejudicial to bothas it is not possible

that the sité has enough firewood for

" them, and from which act damage to
the conservation of that state would”
ensue.” Reminding his royal officials

* about related legislation his predeces-
‘sors had passed, the regent forbade
construction of any mill within a one-
league circle of Pimental’s mill and -

ordered that no tree could-be removed

from the woods of that prescribed area
for any reason, unless those doing the
clearing sold the wood as fuel to.the
Pimental mill at the current market -
price. This order insured that the sur-
* rounding forests would be used only
for fueling the mill.%
In July 1680 the regent received
a formal list of grievances from the

~municipal council at Salvador concern-

ing the deleterious effects the large
number of mills had on the sugar -

- industry as a whole. The council con-
firmed that there was not enough fire-
wood. Once cut, forests could not be
replenished in less than twenty years,

and trees required considerably more -

growing time than that if mills were to
continue burning fuelwood in the sizes.

and quantities they were accustomed .

to using. Although the council and.
residents were aware of royal décrees ™
setting minimum distances for new
mills from neighboring mills, argu-
ments over what that distance was
and whether the space had to be
wooded caused serious quarrels and
lawsuits. The council’s recommenda-
tions to the Crown fell firmly behind
the senhores de engenho. Existing
sugar mills, they said, should have pre-
cedence over upstart neighbors in the

exploitation of firewood within one
full league of their furnaces, for “if is
more useful...to conserve one [engenho]

. for many years_than to lose two in a
brief time.”?

On3 November 1681 the regent
paraphrasing much of the council’s
letter as justification, prohibited con-

_ struction of new mills within one—half

league of existing mills.?® That he cut:
in half the suggested one-league law .

" is evidence that the king received con-
" flicting pressure. Less than three years
‘later the Salvador city council, for rea- .

sons unexplained, reversed its posi-
tion. Their letter dated 5 August 1684

" claimed that the woodlands of the
Reconcavo were such that mrlls could

often be established closer even than
half a league without the slightest -

damage to production. The opposite
was the case; they argued, for if one

- mill owner could hoard many acres of

unused forésts, less sugar would be -

- produced and at greater cost.”®

The desire of the planter class to
escape their dependence on the sen-
hores de engenho, whose monopoly
over milling services promoted occa-

sional high-handedness, was a primary -
stimulus to sugar mill proliferation.

Despite the huge. initial outlay in capi-

* tal {slaves, waged employees, milling

machinery, and transport vehicles)
and the difficulties inherent in mill
ownership, many planters had both
the wealth or credit and the ambition
to pursue milling operations on their
own land. Hence the ongoing battle
over how many mills could be built in

" a limited area was in part a contest

between rival classes; senhores de
engenho attempted to bar planters from
acquiring any means.of production .
beyond the land’s inherent fertility.
Declaring a dearth of firewood when

new mills were to be built too close to

their own was a means to that end

The lmpact of Fuel Scamiy

Production figures scem 0 support
the mill owners’ appeals, Brazil’s threc -

hundred working mills squeezed two
million arrobas of finished sugar from
the 1650 harvest. Nevertheless, in
1670, even with an increase of two
hundred mills, the colony produced
about the same volume.*® While mill

186 Forest & Conservation History 38 (October 1994} -

' prohferanon might- ‘have promoted a

more equal distribution of income .
amiong the landed elite and ostensrbly

expanded productive capacity, actual .

production stagnated. Fuel scarcity
was not necessarily a limiting factor

- in'Brazilian sugar production at this

point, but fuel shortages were signifi- '

- cant enough that senhores de engenho

somewhat successfully invoked.this.
concern as a weapon in defending their
interests. Planters durmg 1650-70 .
invested in processing capacity rather
than'in expanding cane' plantings.

Statistics from the 1650-51 harvest

at the Jesurt—run Engenho Sergipe de
Conde, however, shed light on fuelwood
scarcity’s impact on sugar réfining.

. Refining was interrupted on eighty-

three days of the 310-day harvest

.. period from August to May. Sixty of
those intérruptions were due to Sabbaths )

and religious holidays; the remammg
twenty-three days of inactivify were -

~ divided among various causes: bad

weather accounted for three days,
five days were devoted to mechanical

“repairs, 4 lack of cane stopped the mill

once. Fuel shortage was the reported
cause for shutting down on fourteen-
separate days.” Insufficient firewood,
in this particular mill and during this
particular year; accounted for 61-per-
cent of unwanted, reported produc-
tion stoppages. There is no way to
discern what caused the fuelwood
shortages. Potential causes included

‘bad weather, insufficient labor, lack of

foresight on the part of the sugar mas-
ter, and inadequate carts and boats for
transportation. But as the distance of -
the forest from the mill increased, as a
growing population demanded more”

wood for construction material, cook-
" ing, and shipbuilding, the complica-

tions in keeping sufficient amounts of
fuelwood at the mill increaged. Fuel

~ supply became far less reliable than'

cane supply.

The firewood shortage at the mill
had less to do with overall forest reserves
than with inability to move sufficient

~ amounts of fuel to areas of sugarcane

production. As late as 1807 the author
Rodrigo de Brito commented that talk
of wood being in short supply was

fiction. Cutting wood was just part of
plantation expansion. Yet he conceded

. the bigger reality: the price of wood
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. would continue to increase as the dis-
tance between mill and forest grew

- mote quickly than the forests could be '

replenished.?
Despite senhores de engenho s state-
mients suggesting the contrary, the
debate among planters, millers, and

other interested parties over fuel reserves -

~ was not about the availability of fuel -
- but its accessibility. Bahia's forests
stretched for miles into the interior;
there was theoretically enough wood
for everyone many times over. The - -
problem was getting access to that far-
flung wealth: Trees any distance inland
were as good as nonexistent. Unlike :
some areas, such as the United States -
where relatively light conifers could' - .

“float down even unnavigable rivers,
Bahia’s predominantly non-floating -

hardwood trees had to be shipped from"

the river bank, thus limiting woods-
"men to the distances they could navi-

gate. Even if there had been more

conifers in the forests of northeast

Brazil to float downriver, these would

not have served as well for fuel.
Nature produced a wealth of forest
resources, and generally the only cost
to those who needed those resources
was labor. The double benefit from
minimizing labor and using the cheap-
est modes of transportation suggests
that forests receded from the edges of
navigable water more quickly than
they receded from the mills them-
selves. Hence, most mills at water’s
edge, even before they exhausted the
woods on their own lands, bought *
wood more cheaply from those who
“cut and hauled it from the banks of
the bay and rivers. Attempts to limit
the construction of new mills to a dis-
tance of one league may have had the
additional intent of barring aspiring
planters’ access to water. Mills in:the
interior, however, while relying
" heavily on expensive oxen and man-
power to move their cane, wood, and
finished sugar, also had advantages.

Interior, untouched lands were report- .

edly more productive, and distances to
fuel sources were mvanably shorter.?
Even when true scarcity threatened
the viability of the sugar trade from’
time fo time, senhores de engenho
were loath to invent, adapt, or adopt
. new mlllmg methods. It took centuries
before a critical shortage of fuelwood

" forced rmillers to take note. Bahian

millers then benefited-from the experi-
ence of their competitors in the West’

Indies, who suffered from a far earlier

and more severe depletion of fuel

resourceés and therefore devised more -
-efficient.and altematnve means of fuel-

. ing their.mills.

‘Part.of human existence. and survival

involves predation on the surrounding

environment by the economic system

hunter, gatherer, or capitalist. And- "'

despite the importance of certain-
cultural and religious factors in con-

“ditioning the i intensity and extent of

human impact, the major determinant’

- is populatlon density. Even before

the expansion of its culture, Europe’s
economic philosophy—whether -

int farming, mining; irrigation, or
logging—had been to exploit natural
resources to the ends that technology-
permitted. Native American cultures
also exploited nature; the difference
resided first in numbers, but also in

* the exploiter’s intentions. Where -
*Brazil’s indigenous peoples were
- unanimously satisfied with daily sub-
" sistence, Europeans imported the idea

that econornic growth was a worthy
end in its own right. Colonists could

‘not, with satisfaction, simply produce

for themselves what was meer for the
day at hand. Bahia’s sugar mills, like
those of the West Indies or other Bra-
zilian provinces such as Pernambuco
and Rio de Janeiro, would single-
handedly attempt to satisfy the world.
Bur the growth of sugar production
could not be sustained without tech-
nological progress. As has happened
many times since in Bahia, technology

_ran up against scarcity, and either

" new technology had to be developed

to leap scarcity’s recurring obstacles -
ot sugar interests'would have to face
the agony of economic stagnation.
Nature’s limitations had the final
word: her many gifts were finite.
Colonial Brazil’s sugar producers

faced only one option, to use what

remained more efficiently.

In the bounteous land of colonial
Bahia efficiency was a concept almost
unheard of when it came to using
natural resources. Planters and millers

_ alike were interested in improved

technology, but improvement meant:
expanding sugar production, and this

“was accompllshed by adding more

slaves, more acreage and by squeezmg
more cane juice with more powerful
mills. Although firewood amounted to
a-considerable portion of mills’ total
costs, little was done fo use it prudently
until the early-nineteenth-century.

The Roots of Fuel Scarcity

.. The most extensive firewood
destruction occurted even before the

first cane cuttings were planted, when - .
- planters'cleared the land. José da Silva

Lisboa explained that the massapé,
the black, unctuous soil that turned to
a quagmire in rain, also produced the
best cane yields, attracted the highest-
land prices, and had the best quality
of trees. This exceptlonally fertile soil -

“was both the origin and result of the

trees it anchored. The accumulation .-
and decomposition over many centu-

ries of leaves, downed timber, and

other organic material on top of a
layer of clay formed a coveted soil -
type for the perennial sugarcane. Silva
Lisboa claimed that in some places this - .

~ ground had been planted profitably

for over sixty years without lying fallow
or adding fertilizer; but he also observed
that once the fertility diminished, a
planter had to wait years for the land to
recover.* Most planters simply moved
to virgin, fertile forest instead.

Land clearing and fuelwood gather-
ing were not complementary jobs. As
Lisboa noted, “The planting of cane
commences with the cutting and fell-
ing of the trees, if the plantation is
made on new ground. When the forest
is virgin, composed of woods that are
enormously thick and large, if there.
is the possibility for them ro be sawn,
they are made into planks for sugar
crates; otherwise all is reduced to -
ash....The smaller, remaining firewood
is piled into mounds called covairas
and fire is set to thém until all the
wood s consared.”* Forested land
was burned over so that it would pro-
duce to planter expectations, although
the practice wasted expensive firewood.
Nevertheless, because of this burning the
mills’ fuelwood resources disappeared as
cane plantings expanded into new areas.

- The condition and form in which
firewood was prepared for the furnace
also contributed to the inefficient use
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of wood resources. Coritemporaries = . :

observed that it was common-to burn
green or unseasoned wood. It is gener-
ally recommended that timber cut

* for firewood should be stripped com-

. pletely of its bark and lefr to'dry in the

‘'open air at least two to three months.

At the peak of the harvest, when mill- =
ing often halted for occasional inter-

ruptions of firewood supply, the mill
did not wait even an extra day beyond

the delivery date for fuel to dry. The”

~caloric potential of green timber, con-

taining from 60 to 90 percent mois-
ture, might be comparéd to that of a

- wet, tightly rolled newspaper. A fresh-
cut log with the minimum 60 percent
moisture content provides less than

~ .- 80 percent.of the useful heat created -

by an air-dried log of 20-t0 30 percent
moisture content.* Every degree-of -

heat that the furnace applied to l?oil T

~ moisture from the steaming, hissing
wood represented energy that could
not be applied to the cane juice it was-

intended to boil. Mills that stockpiled -

quantities of firewood during the off-
season may have had fairly dry wood
‘to fuel the furnaces during the early
. part of the harvest, but stch stockpilés
would have been exceptional.

In addition to burning green wood,
mills burned wood in large pieces.

Vilhena estimated that many logs put - .

on the fire wholly intact were as large
as .66 meters in'diameter; this cor-
roborates Sampaio e Melo’s claim
that some fire logs were so.enormous
that a man could not put his arms
around them.”” A piece of wood burns

" more efficiently as the ratio of oxygen--

exposed surface area to volume increases.
The circumference of a large round
log exposes the smallest surface area
- possible, thereby impeding the critical
processes of drying and pyrolysis.® .-
Split firewood would obtain better -
- heating and fuel-use efficiencies. How-
ever, mill operators likely considered
- splitting an operation too labor inten-
sive die to the daily volumes involved.
- - The inefficient construction of the
furnaces themselves added consider-
ably to resource waste.- Until the late-
eighteenth century, mill operators
largely-ignored the fuel-saving claims
of furnace inventors. In 1656, Juan
"Lopes Sierra claimed his new furnace
‘would save one-third the fuel that

other furnaces consumed and offered h:s :

patented plans for a price of 100 mil-
réis. He reminded millers of the costs
involved in gathering firewood,
including the great distances traveled
and the number of slaves required.*

Most mill owners, either out of igno- -
~ rance or a lack of faith in the claims

of such entrepreneurs, did not invest.

- in either the plans or the new con-
- struction (see figure 3, p. . 185).

Throughout the colomal period,

. chimneys and flues that would direct

the application of heat were almost -

unknown. Smoke, heat, and flare

escaped through any opening in the
furnace. As late as 1802, Vilhena .
described operating mills in which the

 fires viere 2.2 meters below the kettle

bottoms. Newer mills, at the time of

 his writing; had reportedly cut that
~ distance in half also cutting wood:

consumption. Fourteen years later; -

- Koster described the sugar refining "
‘process-as sloppy. “Ovens [are poorly

made,}...enormous quantities of fuel
are consumed, and the Negroes who

.attend to ovens are soon worn out

He thought the operations.slovenly, .
with owners paying little attention to
the “minutiae of business.”

During the first half of the nine-
teenth century millers showed greater
interest in furnace innovations, sug-
gesting that the costs of fuel finally
had a recognizable impact on prodigal
practices at inills. The Bahian Rec6n-
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‘¢avo flad few r’ivéls'With'such.proﬁf-

able conditions for growing sugar, and .
- for thiis reason Brazil was late to adopt:
* specific improvements. The extremely -

fertile massapé soils; proximity to the
source of African slaves; long harvest

. season; vast forest reserves; a large,
- sheltered bay; and an extensive system

of navigable rivers on which to trans-
port goods and people cheaply gave -
Bahian sugar planters sharp advan-
tages over their West Indian counter-

parts. Yer these advantages may have

been deterrents to progress. Sampaio e
Melo, in 1812, explamed

The quannty of ﬁrewood that abounds
in this'countiy: has been cause for the
inhabitants not t¢ study the merits of ™
economizing it; but now that the forests
are lengthening themselves from the

. engenhos...it is necessary to study this .
branch of physics which in the northern
‘countries has made great improvements
even in the kitchen’s fires....If abundance
.has been the cause of our tardiness,

- necessity begins to-cause our industry.
Firewood has increased greatly in price

in the past twenty years in this region; =

and if we do not imitate the industry
of the inhabitants of Barbados and
Martinique, our sugar will not be able
to compete in price with theirs in
Europe.*

Through much of the colonia} perlod
nature’s abundance was the strongest
argument against attempts at conservation.

Figure 4 - Large team of oxénhavulinga cartload of logs, not necessarily for fuel. Note the
smoke rising on the horizon. Drawing by Percy Lau reproduced with permission from the
Instituto Brasileiro de Geografia e Estatistica, Rio de Janeiro, Brazil.
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Buymg into the Engenho da Ponta
in 1806, Manoel Ferreira da Camara,
‘well-educated, liberal, and a colleague
of Brazil’s leading politician José Boni-
" fécio de Andrada e Silva, revamped.

" his furnaces in such a waythat he
saved two-thirds:of the average fuel .
consumed.” Although there is no - -
record of the actual changes made to’

 the boiling apparatus, Ferreira may

'have adopted the Jamaica train system "

that had been earlier developed and
accepted in the West Indies.
The Jamaica train, or any ofits )
. many variously named versions, had.
~ several advantages over older fur-
_naces. As opposed to the old Spanish
train configuration in which each
.. kettle had its own fire, the Jamaica -
train had only one fire and its heat -
was directed by means of a flue over
“an arfay of kettles. Although the pro-
cess was slower than the old process,
significant savings in firewood con-
vinced senhores de erigenho to adopt
*it. More importantly, the Jamaica. *
train burned bagasse—the dried cane
" husk wrung of its juice—as well as
wood, or a.mixture of both. Prior to
this, mills either threw bagasse into
 the water, clogging shipping lanes, or
spread it over empty fields to be dried

and burned as a fertilizer. Although its -

use created new problems for the mill
and even influenced the varieties of
cane grown {some were more volatile
than others), millers had an alternative

fuel to the increasingly costly wood.*

Other Fuel Consumers
If sugar mills had beeri the only

firewood consumers in the Recncavo
the intensity of local conflicts and -
deforestation might have been léss
notable. But there were other demarids’
on the forest that competed directly
with people whose interests were tied to
-sugar. Salvador’s city dwellers faced the
same fuel scarcity and price increases .
as their rural neighbors. In 1672 city
residents could riot gather even a small

bundle of firewood near the city because

private parties owned all the nearby -
‘wooded land. The city council sug--
gested that wooded properties near
the city should be-bought, even ifa
specific tax had to be levied, to rem-
‘edy this inconvenience.* Estimated
- late-nineteenth-century per capita’

i

" annual fuel consumption was approxi-*
. mately two cubi¢ meters, and it is

likely that this consumption rate had |
changed little since the late—colomal
nod 45

- The mills* ancdlary operauons them- -

selves were often the most serious

competitors for declining fuel resources. -
*-Most mills took advantage of sugar " -

processing by-products to make rum-

‘for consumption both locally and

abroad. In'1759, José Anténio Caldas

- counted seventy-one distilleries in the

Recéncavo providing three different
grades of spirits.* Some, especially _

 clerics, wrote of the moral conse-

quences that this drink had on the
population; others'warried against
being too liberal with alcohol for

. slaves. However, relative to the fur--
- nace house, these operations and their -

demands for firewood were small.*’
" “Another fuel contender at the mill

" was the kiln for ceramic production.

The Bay of All Saints had.an ample = |

. natural supply of clav, and besides the

well-known ceramic sugar forms .
whose conical shape gave the name-
“Sugar Loaf” to more than one moun-
tai, the engenho needed a great deal
of brick and tile. These iterns were
used in the walls and extensive roofs -
of the furnace and purging houses, the
chapel, and the master’s casa grande.
Mill ownérs constructed the furnaces
themselves using btick and mortar for
the lower walls, but the bricks in the
fumace’s upper reaches were set in clay
because intense heat made mortar friable.
Gabriel-Soares de Souza, writing
in 1587, gave the impression that all
mills had their own wood-burning
brick kiln, but there was some debate

:about the cost effectiveness of these

kilns. Some people concluded that the
kiln required too much large firewood,-
which included that of the mangrove’
in whose roots bedded oysters, slaves” -

- favorite food. Antonil suggested that~

the pottery works required the labor
of six slaves and were so expensive
that buying from:other sources would
be advisable. Antonil concluded thac

. “if the senhor de engenho has many -

peOple much firewood and mangroves
in excess for oystering, he car also have a
pottery house, and this-workshop will
serve to increase the greatness, utility
and convenience of the mill.”*

Other sectors of Bahia’s ecoriomy -

+ also relied upon the forests for fuel.

Even before the arrival of the first
royal governor in 1549 there was a -
lime kiln at Bahia. In 1550 Afonso - -

- Jorge received $800 7éis for his-employ-
_ ment there, and Estevio Férnandes

was paid the sum of 5$160 réis for

supplying it with firewood.*” Again in -

1587, Soares de'Souza wrote of three
lime producers on thie istand of Itapa-
rica where quarried chunks of lime- -

stone were placed in vaulted kilns

and pulverized by the keat from large
wood fires burning “day and mght
When oyster shells could be easily .

ac_cur'nulafed, these were the preferred . -
source of lime because they required .

less fuel per pourid of product.*® As
the colony grew; demand for lime
increased. .

Although there are-scant references
to charcoal and its use in Bahia, there
is evidence of a sizable trade from' as

early as 1549. Charcoal, used in smelt- ._"

ing and blacksnithing, was made by -
burying closely stacked wood under-
ground or in earth-covered piles and

- setting to it-a slow, controlled burn. -

In this process of distillation wood lost
half its volume and half its total heat
potential but gained the advantage

of burning both hotter and cleaner.

Between April 1550 and August 1552 .
‘five named individuals delivered a

total of 2,051 bags of charcoal to the
city of Salvador’s smithies.>* Accord-

' ing to an established contract, the city
-paid each carvoeiro (one who pro-

duces charcoal) thirty-five réis per
bag. Of the five named, some were
also listed as lumber dealers and canoe
makers, suggesting that the requiremertts

‘of gathering and processing wood for -

charcoal allowed sufficient time for.
other related economic activities.” -
In the early-eighteenth century
leather goods became a major factor
in Bahia’s yearly exports, requiring
large amounts of the forest’s organic
fuel: Salvador’s hinterland, especially
that bordering the cattle trough of the
San Francisco River, produced numer-
ous herds used for traction (turning
mills, hauling carts), meat, tallow, and
shoe and crude leather. In 1757 Bahia
exported over ninety-five thousand
pieces of leather and 14,585 bales of
tobacco tightly sewn into sizable -
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/ hldes So important were trees to the-

leather industry that in 1760 cutting " -

-mangroves for fuel was prohibited by
law in many provinces.because siuch -
activity caused harm to hide proces-

- sors who relied on the tree’s bark for
tannic acid: Anyone who cut those. -

. trees that had not been peeled of their

- bark faced a large fine and three -

months of imprisonment, Cattle hides,

“which like cut sugarcane decayed if
 Teft untreated, were turmed into durable
~ leather by boiling them in a tank of
_ water with the mangrove bark: In
‘1746, Pernambuco had twenty-seven
separate tanning operations employing
_ more than three hundred slaves, many

of them undoubtedly peeling bark and:

-cutting firewood: Although there are
10 similar records for BahJa, the num-

bers could be even greater since Salva---

dor annually exported more leather
than any other port.”

In the eatly-seventeenth century,
Bahia established the colony’s first

whaling industry, and although over- .-

fishing of the bay-and local coasts
qulcl(ly removed the captaincy from
its préeminent position, the processing
of whale oil remained a significant
employment until about 1825. Even
in 1802, Vilhena recorded at least two
large whale oil refiners in Bahia, one
at the.Ponta da Armagio das Baleias
on the northern tip of the island of
Itaparica, and another on the beach

at Irapoan on the Atlantic coast. The
German scientist Karl Friedrich Philipp
von Martius gave the irmpression there

were smaller operations in the vicinity .

as well.’* The fuel necessary for reduc-

ing wale blubber, at least in the case of

the Iraparica armagao, relied on the
. same sources as did sugar mills.*®
Shlpbulldmg, although never -
requiring large amounts of firewood, -
elicited complaints from colonists who
saw Salvador’s royally administered
shipyard as a detrimental competitor -
for highly valued hardwood species
sucupira (Bowdichia virgilioides -
H.B.K). By 1587 Soares de Souza '
-~ counted more than fourteen hundred -
watercraft on the bay, one hundred of
them more than ten meters long, a
number that still insufficiently served
the needs of commerce.*® Most of
these boats and the best oxcarts, mill-
ing machinery, and bushings were

. made of sucupzra and had to be fre-

quently repaired and replaced Herice
shlpbulldmg competed for firewood

indirectly by competing for the materi-
- als required to.build small boats and -
carts that transported fuel to.the mills.”

Planters and millers also often hauled -
timber to the shipyard, which lacked

" its own means of transporting pnmary

materials. In 1704 Salvador’s munici-

they petitioned the king to move the

royal shipyards south to Ilheus, Cama-

mu, or Rio das Contas where wood
was still abundant and there was less )
danger of damagmg the local sugar.
economy 7

" Bahia also exported a sngmflcant

" amount of lumber and a variety of

wood products. Although most of

* these were species specific, wood in
" the holds of Portuguese ships bound -

for Europe, the West Indies, or other
parts of Brazil could not be used to’
fuel the fires of sugar mills. Lietle is
known about the extent and value of
the Brazilian lumber trade outside
of brazilwood, but the inventories of

~goods shipped out on fleets bound

for Lisbon provide some indication.
Of the twenty-nine items that José
‘Antdnio Caldas listed as cargo on the
fleet of 19 November 1757, twelve

“were wood products, ten were pack-
aged in wood {crates and barrels of
_varying sizes), and four were pro- -

“cessed by the application of heat from

wood fires. Whatever the total com-.

. mercial value of the lumber trade, the
- volume was substantial. Trees left

Brazil in srgmflmnt numbers as sawn
lumber, protective packaging, and -
spent heat (see table.2).® - -

Even Portugal used wood from

.Baliia’s forests to fuel her fires, atleast

by the late-eighteenth century. The
same fleet in 1757 carried 146,200 bil-
lets of firewood to Lisbon, and in .

- 1796 Bahia exported at least 14,875

pieces to Lisbon at the price of two,
réis each. Much of the latter shipment
seems to have been destined for the

* royal kitchens and probably served as

ballast on the voyage.”
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. pal council informed the king that the -

. practice of building large ships in '

‘Bahia (six galleons in the past seventeen
years) had caused mlllers, siygar plant- -

- ers,and tobacco planters “general- .

. ruin.” As they had done previously,

Table 2 Expoﬂs of timber, conlam-

ers, and fuelwood-dependent goods . -
~ from Bahia to Porfugal, 19 Novem-
" ber 1757 merchant convey '
\l‘imberproduds . '
Utimilled flitches (dozens) - 7680 L
Plankmg(dozens) Lo 130‘_" o
Beanis - L 235
Ship timbers 1,000-
- Carriage switches . .- 37
- Vine teellis poles 1,897

" Billetsof firewood ¢ 146,200
Planks of vinbatico .~ . - 180.

. Planksof piguia - 28 -
Roof timbers 618
‘Logs of cabinet wood '~

" Jacarandd - 356
_ Sebastiao de Arruda 3,068

. Wooden containers (varying sizes)

- Barrels : &7 U

: Crates s 12,756

Fuelwood-dependenl produds

Units of sugar 12,751 -
Bales of tobacco . 143
Units of leather . 89,177

Furs B ~ o 5,088,

. Note; Quantities not otherwise designated

are counted in units of “each.” -

Conclusion N

" . In the Bahian Reconcavo, as in all
of Brazil’s sugar producing regions,
the extraction of firewood was an’
operation extensive in scale and of
widespread concern. Even in a tropical
climate where domestic heating had
almost no impact, fuelwood was
among the colony’s most crucial eco-
nomic products. Through most of the
colonial period, fuel acqulsition for

Brazil’s fuel-dependent enterprises was -
- generally never more than a nuisance.

But by the end of the eighteenth cen-
tury senhores de engenho, tanners,
whalers, and distillers alike began to

- experience the crisis West Indian colo- -

nies had suffered a century before.
Although Brazil’s sugar industry com-
menced a full century before its West:
Indian competitors, the sheer extent
of Brazil’s Atlantic forests averted

the exigency for two and a half centu-
ries. Firewood’s inereasing scarcity- -
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lmpmged upon the scale and dlrecnon

 of sugar mill proliferation, multiplied -
the costs and complexities of produc-
tion for all fuel-dependent entrepreneurs, .

and even dictated the articulation of
. the term¢ in which socxal conflict
played out.

The impressive scale of fuel demand
also affected the colonial division of -
labor. The plariting, caring for, and
harvesting of sugar cane on the
colony’s coastal lowlands abetted the
importation of millions of slaves to
Brazil, the majority of all Africans -

“who arrived i in the Americas. But not -
all slaves recewed a machete or hoe. -

The ax played as large a role as any
‘tool in the ongoing attempt to make

~ the colonial venture a success.

In his 1944 study of the state of
the sugar industry in Bahia, Adriio
Gaminha Filho marveled at the colo-
nial mansions that had been financed
by the old-sugar mills and concluded

that “without doubr, the status of the -

 past: mills was far more prosperous -
than that of the present, modern sugar
factories.” In addition to exhausted

. soils and cane blight the “lack of fuel

is one of the most serious difficulties -
of the local industry,” and many mills
were forced to stop constantly as a
result. Echoing his predecessors’ oft-
repeated concerns, Caminha Filho
declared that “there are no longer any

- forest reserves in the Recdncavo, and

the situation is so grave and offers
such serious prognostications for the
-industry that it requires a very careful
study.”® Brazil’s eminent sociologist *
and geographer, Gilberto Freyre, writ-
ing about the same time, reminded
those concerned that “the warning call
of the first governor of Pernambuco
against the devastation of the forests
remained a voice crying in an ever
increasing desert.”¢?

The Recéncavo’s wood resources

~ continued to decline through the nine-

teenth century as they had done the
previous ¢ three centuries. The succeed-
ing generation of planters inherited the
legacy of their parents and made little
or no effort to preserve or renew acces-
sible sources of fuel. Despite the cru-
cial relationship between the colony’s -
prosperity and nature’s well being,
smoke-filled skies continued to obscure
the vision of a less promising future.
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