CHAPTER XI |

M NERAL TECHNOLOGY

Li me Roasti ng

Mai ze may be the staple crop of indigenous Mddle Anerica but
lime (or wood ash) is an equally essential ingredient in the pre-
paration of food, since soaking in a mldly caustic solution is
necessary to rel ease the pericarp fromthe rest of each maize ker-
nel. In Alta Verapaz, where limestone is the bedrock nearly every-
where, line is the obvious choice. In volcanic and other |ineless
areas, wood ashes are used where line is not inported.® The useful -
ness of |inmestone for |inme-nmaking varies, but by coincidence Al dea
Koxila was so endowed as to be a center of supply for all of Cham
el co’s needs and an exporter to Coban and especially Carcha. For
details in the Q?eqci? term nology for |inmestones see Table 6,
Chapter 111.

Equi prent

Froma linguistic standpoint it appears that a |arge part of the
technol ogy of Iime-roasting may be Spanish. The oven is termed o:rn
(<Sp. horno); ashes are renoved fromit with a | ong-handl ed hoe or
asaron (<Sp. azadon); rocks are freighted to the oven in a wooden
box or kaSon (<Sp. caj6n) though they and other goods nore often go

in a kakaSt (<Sp. cacaxte, from Aztec?). Details and di nensi ons of

! Usages in the Western Highlands are detailed in MBryde, 1947:
183-184.
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each of these devices appear in Figure 24.2

An oven can be excavated into any conveni ent sl ope where bedrock
is not too close to the surface, but the subsoil clay should be as
red as possible. Unfortunately, we did not have tinme to nmake our own
in order to establish the amount of |abor invested in an oven, but
it is on the order of three to five nman-days. The weak link is the
“bridge’ (8-q?a), which is reinforced with cross-1ogs, thensel ves
held in place by vertical posts. An oven is good until its bridge
col | apses and that event nay happen anywhere fromone to five or
nore years after construction. The oven interior is coated with red
clay like that used in one type of pottery; the stoking and draft
orifice is shaped with special care and requires periodic repair as
heat and acci dental blows cause chips to spall off. The only opera-
ting tool associated with an oven is a | ong-handl ed hoe for clearing
ash fromthe firepit. Standard picks and sl edgehammers serve for
quarrying the raw rock. The dinmensions of two ovens were taken and
found to correspond to within 10% or less in every measurenent,
suggesting either rote imtation or else close optimization of the
traditional design — or both.

Raw Material s

The preferred stone for |inme-making is black-gray, soft, fine-
grai ned, and has a strong odor of sulfur when freshly exposed that

suggests a trace of petroleum Persons (such as my informant) who

2 Cf. Chorti nethods in Wsdom 1940: 177.
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FIGURE 2L,

LIME-MAKTING DEVICES
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have outcrops of this rock on their property can expect a steady
i ncome of 25¢ per oven-full of rock quarried by their |inme-making
nei ghbors. Partly weathered rock at the outcrop surface is easiest
to break up; fractures are followed as they reveal thenselves in the
rel ease of unexpected chunks. Blows are directed at the |largest flat
surface perpendicular to the fracture. One man-day i s nore than
enough to quarry nearly 600 kg. of rock into usable pieces from¥to
2 kg. in weight. However, back-packing these fromquarry to oven
over steep trails is a job that requires about two man-days.

The wood used for fuel, at least in Koxila ovens, is pine. Twi st-
ed and otherwi se worthl ess trees can be had for 50¢ cutting rights
while the preferred fuel wood, oak, would cost 20¢ for every 50 kg.
| oad. A tree takes roughly two man-days to fell, cord, split and
carry; one tree will usually suffice for one firing of the oven plus
80 kg. of surplus wood.

Procedure

An oven can be | oaded with rock by one man in | ess than an hour.
Large rocks are loaded first, in a pile which gradually closes in on
the firepit orifice until this can be bridged with one |arge stone
whi ch has been set aside for the purpose. Ad half-fired clinkers
and potsherds cover the top of the |oad (§-c?apbal S-be:n |i &un,
closure over the linme) since this layer will not reach the proper
tenperature in any case.

Firing begins at first light (0500 to 0530) and conti nues for
about fifteen hours (to 2000). Dry wood and pitch pine (g?ol ¢ax)

are needed to start the fire, but fromthen on fresh wood is pre-



275
dried in stacked | ayers over the ‘flue’ before being stoked into the
fire. Seven to ten mnutes el apse between stokings of roughly six
pi eces of wood out of the bottomthird of the stack, which is re-
built every 45 minutes to release this dry fuel. Accidental ignition
of the drying pile is put out by throwing in yet nore wood, thereby
i ncreasi ng the snoke out put and presumably cutting off avail able
oxygen in the flue gases. Coals are cleared fromthe firepit about
once an hour

Wei ghi ng of sixteen wet and seven dry pieces of wood showed a
wei ght [ oss of al npbst exactly % Wighing of the finished line
showed a loss equally close to % (see Table 36).

Not every firing of an ovenfull of rock results in a sal able pro-
duct. When failure is not obviously a result of trying to make do
with inferior rock, it is blamed on the polluting proximty of a
person who is ritually “hot’ (tiq ru) and especially one whose heat
is fueled by alcohol (lax go:m). The ruination is instantly signal ed
by a change fromthe normal black snmoke of a well-stoked oven to
light gray.

Cost and Val ue

The accounting sumary in Table 36 shows that |inme-making pays
about as well as the best going rate for field |Iabor, 50¢ per day,
yet with | ocation and schedule at the worker’'s rather than an em
pl oyer’s conveni ence. Thus it is no wonder that al nost every able-
bodi ed man in Koxila nakes |inme while abl e-bodi ed wonen carry it by
fifty-pound basketloads to retail in the nmarkets of Chanel co,

Chami |, and Carcha.
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ACCOUNTI NG SUMVARY FOR LI ME ROASTI NG

| abor (man-days)

quarry rock 1

carry rock 2

cut and carry wood 2

| oad oven -(1 hour)

superintend firing 1%

unl oad oven - (1 hour)
6%

cash outl ay

quarrying rights Q. 25
woodcutting rights 0.50
0.75
total materials (Kg) raw
stone (case study) 635 (567)
wood (case study) 816 (3407?)

sal able |ine
wast e rock

cash i nconme

whol esal e: 14 baskets at 25¢ X3. 50

(11 baskets at 25¢ 2.75)
whol esal e: 7 sacks at 75¢ 5.25
(QL. 00 at Carcha)

net return/ man-day: Q0.41 to 0.68 (latter

i ncl

fini shed

317.5 (274.5)
408 (1707 )
(244.0)
( 30.5)

gai ns from addi -

tional |abor of 10 Km porterage)
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Pottery

Cont ai ners and cooki ng utensils used by the highland Q?eqci ? are
made fromthree types of clay and two sorts of tenper.® However,
local materials will not yield the nost durable and appreci ated
cooki ng ware, which is brought in by pedlars fromthe Sal ama Vall ey
and is tenpered with bas (see Chapter 111, Table 5.

Men with massive tunpline-loads of comales (k?il) and pots (enel)
can be seen nearly any day of the year trudging the steep grades on
the 15 km of road from Sal and to Haci enda Santa Rosa.

Still, the main volune of pottery used by the Q?eq&i ? i s nmade by
them nmen are responsible for digging, hauling and mi xing the raw
materials, while formng the vessels and managing the firing is
strictly wonen’s work. Potters tend to be |ocalized where superior
materials are found, yet this localization is equally an artifact of
i nstruction by apprenticeship. One type of clay mx is labelled §-
kuk ax i cen (jug of persons from Al dea Ci¢en) while the other is §-
kuk ax San Pe:dr (from San Pedro Carchd). A girl or woman who
desires to take up the ceranic handicraft will observe and imtate a
wor king potter at the relatively steep tuition (for those outside
the inmmedi ate fanmly) of 25¢ a day, and she probably will not be
able to master the craft in less than seven days. However, materials
to supply the novice are as hard-won as those for the professional -

a fact which may help justify the fee.

3 0n other peoples' pottery see: Gllin, 1951: 46-47; MBryde,
1947: 167-174; W sdom 1940: 167-170.
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Material s

Cicen-style pottery is made with a mix of equal parts of g?eq
¢?0¢? and saqi ¢?0¢?, black and white clays, respectively, with
constituent nminerals detailed in Chapter I1l1. The white clay cones
from al dea Ci ganox, several km east of Cicen proper; black clay may
be dug there or at Cic¢un, about 1 kmfrom Chanelco on the road to
Coban. A tenper of poq (fine volcanic ash) is added at a rate of 1:3
to the above mix; it is alnobst ubiquitously available. For cooking
ware, in contrast to storage jugs and censers, samahib (sand) tenper
is dug fromthe bed of a stream e.g. Mestelha?. Incidentally, sands
and gravels are precious resources in Alta Verapaz: the main ninera
base is either linestone or clay with few particles of internediate
si ze.

San Pedro-style pottery uses only one clay, red-brown seb, with
the sanme kind and quantity of tenper as above. My informant for this
part of the study happened to live in Barrio San Marcos of Chanel co,
but said that her husband dug clay at Mariho:c, which is nore than
hal fway to San Pedro. For himto dig and pack hone one | oad of 34
kg. (75 Ibs.) required a full day’s work. Poq tenper (and pog for
ot her uses) continues to be dug at several sites just west of Cha-
mel co, to the great annoyance of the Ladi nos who now ‘own’ the | ands
in question. The tenper nust dry for a day or so until it can be
seived easily torid it of pebbles and roots. M xing of clay and
tenper is heavy work, a man’s job: poq is dusted over the dirt

floor, the clay is wetted and beaten with a club to soften it, then
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clay and poq are nixed by tranping the mass out with bare feet and
folding it over on itself every tinme it thins out. As many pebbl es
and concretions as possible are picked out at this stage, which
requi res about two hours for 45 kg. (100 Ibs.) of mx.

Both styles of pottery are slipped with a wash nade from bri ght
red kaqi <?0&? otherwi se termed S-bonol kuk (jug's paint). This is
found in small pockets here and there in trail-bank cuts, with no
obvious relationship to adjacent materials. Fortunately, very little
suffices for very nany pots.

The final and essential material is wood for firing, as many as
four nman-|oads being needed for a batch of twelve pieces. The | abor
cost of these will vary according to the minimum di stance to the
cheapest usable fuel, which may be pine bark if sawyers are working
near by, or c?a?ax, or oqob, or any other good firewod (see Chapter
I X)

Procedure

Weat her which is dry enough to bring the raw pots to a noisture
con-tent suitable for firing can be expected only from February
t hrough May, so that potting is a markedly seasonal occupation.
During the four-nmonth working period some two dozen large articles
may be produced per week.

Formi ng of the principal product, a water jug or kuk, begins with
a well -kneaded ball of tenpered clay about 20 cm in dianmeter; this
is patted into a gross ‘tortilla and placed on a shallow plate

(terned anam) which serves to shape the base and protect it as the
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work is turned back and forth while resting on the ground.* The
edges of the ‘tortilla are pulled and thinned upward and inward a
bit at a time until a bow of 15 to 20 cm depth is forned; at that
poi nt another ball of roughly equal size is rolled out to a gross
coil twice as long as the base is deep. This is then press-joined to
t he basal bow and the walls worked upward to the point where the
external curve will change fromconvex to concave, at about 30 to 35
cm depth. In all of this hand-shaping no guide to dinmensions, sym
metry or wall thickness is used excepting a calibrated eyeball.

On conpletion the base is set aside to dry and harden, having
first been picked clean of grits, burnished with a scrap of tree
gourd (xo:nm), and given a central dent in the bottom by pounding
with a half-xoom Drying will take only 10 to 20 m nutes on a sunny
day; nmeanwhil e, another base can be completed. This half of the
finished article is termed ben S-tel |i kuk, “over the arm of the
jug”. The second phase begins with another fat coil which is joined
to the base and fornmed into a truncated cone about 20 cm tall, then
worked inward to the proper concave shape by use of a wetted, clean
xo:m The lip of the orifice is then squared off between thunb and
fin-gers, flared out with xo:m and fingers, and finally rounded
with thunmb and fingers.

The standard Q?eqci ? water jug has the shape of a squat anphora,
and perhaps owes as nmuch to Spanish (and ultimately G eek) influence

as to archaeol ogi cal Maya ceramics. To conplete the form two hand-

4 Cf. procedures docunented in Foster, 1967: 106-112.
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les or ‘ears’ (8-8ik |i kuk) are attached at the break in curvature.
Two opposite spots are scraped flat with the edge of a xo:m and
washed with watery clay paste, then a flattened cylinder of clay
some 10 cm long is pasted on, shaped down to a ‘U, then pasted in
below. A small roll of clay inserted into the lower inside joint is

smoothed into a fillet which | eaves the ‘ear’ circular inside, and

completes it. About one fistful of clay suffices for an ‘ear
Handl es with this general shape and | ocati on nmay be seen on any
nunber of draw ngs of archaeol ogi cal vases, but at or above the
maxi nrum girth of a spheroidal body upon which a cylindrical or
flared neck is superposed.?®

The conpleted pot is set aside to dry for an hour before it is
taken up again to be snpbothed with the edge of a scrap of xo:m an
operation ternmed pak?l uc¢?. Scraping begins with the basal dinple and
works up to the rim bypassing the handles. N cks, scratches and
holes left by included grits are filled in with clay scrapi ngs and
snoothed with wetted fingers. A wet hand is first passed over a sec-
tion about to be scraped, then the edge of the xo:mtool is used,
and finally a light burnishing is given with the tool’s snpoth
surface. Manipulating a raw jug during this work without crushing it
is a triunph of gentle dexterity requiring sinultaneous use of
t hi ghs, forearns and hands. Usually the basal half alone is neti-

cul ously scraped, yet at that the job takes 20 mi nutes per Kkuk.

One day after conpletion each jug is slipped with dilute kaqi

5 Cf. Navarrete, 1962.
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¢?0¢? (red earth) over all exterior surfaces and burnished, either
with a pebble froma river or an archaeol ogical celt (terned §-nma:l
ka:q, lightning' s axe).® Slipping begins with the base half, after
which the kuk is set aside to dry, nouth down. After taking tine to
slip another base, the first is burnished, re-slipped, again set
aside to dry, and finally burnished again. This two-stage procedure
then repeats for the upper half of the kuk, excepting the ‘ears’
whi ch are slipped but not burnished and the interior which is slipp-
ed only a fewecm inside the rim Slipping is done with a scrap of
cloth; along with the burnishing it takes roughly half an hour per
kuk. If slipped while still wet (ras, green), pottery will cone out
of the fire pink rather than the desired brick red.

After another four or five days for thorough air-drying, firing
may take place. However, if for any reason an article cannot be com
pleted within one day’s work it cannot be carried forward the next
day but nust be reduced to clay again — for practical reasons of
m smat chi ng shrinkage. Production may run as high as six kuk per
day, with firings in two-day batches of ten or twelve, but the de-
mands of other tasks during the dry season do not allow either nen
or wonen to sustain this maxi num except in famlies with many adult
menbers and without a wealth of |and.

Firing is possible with Ci ¢en-style pots even when these are

danmp; the other style will spall and crack if fired in this state,

® The same folk belief is given for the Chorti in Wsdom
1940: 382 (fn. 24).
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yet is nore durable than the first sort when properly processed.
Before the main firing a batch of pottery is always pre-heated and
dri ed around an open fire, each piece being rotated periodically to
expose every surface. A leaf is used for a ‘hot-pad once the pot-
tery is thoroughly heated. The ashes of this first fire are spread
out and a base course of firewod laid on them then jugs are laid
in courses, nouths facing out, each course at 90° to the one bel ow
so that the upper nests in the |lower and the whole adds up to a
rough pyramd. Twigs are fitted in anong the jugs and around the
bottom of the stack, then an outer pyramid of sticks or split fire-
wood is built to conplete the open-air ‘kiln’

For the observed firing of a batch of only six kuk, the initial
fire was maintained for a little under three hours while the main
firing burned out in only half an hour. For a full-scale firing the
pre-heating fire would be allowed 11.3 kg. (25 Ibs.) of wood in
addition to the 90.7 kg. (200 Ibs.) for the main firing and the
process woul d | ast correspondi ngly | onger.

Freshly-fired pottery is dull reddish brown and al nost gl ow ng
hot, hence it nust be gingerly fished out of the ashes by its
‘ears’, using a long pole. After 15 to 25 m nutes of cooling the
slip returns to its bright red color (roughly Miunsell 10R 4/8).

Qur trial batch of articles was produced out of season, with pog
that had too high a content of saqglum (betrayed by its off-white
color when dry). As a result a large chip spalled froman enel

during heating and it was discarded, while three of the six kuk
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suffered spalling, cracking, or both. The normal rate of defects is
claimed to be one flawin twelve or nore pieces. However, even im
perfect articles are still saleable at a 15%to 50% di scount depend-
ing on original value and degree of danmge (see Table 37). Odinar-
ily, wonmen bring their own works to market in headl oads; however
one man was observed carrying four kuk on a tunpline (yet without a
wooden pack frane) by using the | ashing shown in Figure 25.

The Geography of Pots

Concern with the activities of present-day potters in traditional
cultures — whether or not these offer valid clues to their ances-
tors’ activities — has been late to flourish. Anbng the few such
studi es which could be cited for North and Mddl e Anerica are Arrot
(1967 a, b), Borhegyi (1952), Fontana et al. (1962), Foster (1955),
Thonpson (1958) and Stani sl awski (1969). A uni que synthesis of the
sequence of pottery fornms in time and place is contained in Ford
(1969) .

Fromthe details of materials and techni ques above, or from any
conbi nati on of the studies just cited, one can eventually extract
the informati on out of which to make a broad geographic study of
somet hing rather 1ike “inplenment geography” as proposed by Sonnen-
feld.” Yet even in itself this sort of mnute depiction of a sinple
t echnol ogy based on know edge and use of an areally variable earth
resource is no |l ess “geographic” than, for exanple, description of

past or current procedures in the making of iron and steel.

7 Sonnenfel d, 1960.
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ACCOUNTI NG SUMVARY FOR POTTERY

TEST BATCH | NFORVANT DESCRI PTI ON
materials
Kg | b. Kg | b.
seb 29.0 (64) 40.8 (90) 34.1 (75) 45. 4 (100)
poq 11.8 (26) 11.3 (25
wood 45.4 (100) 102.0 (225)
articles (* = danmged)

kuk Kg | b. nkt. val. “as is” kuk

1* 1.47 (3:04) .12 12 12 at .15 = QL.80

2* 1.47 (3:04) .12 .10

3* 1.82 (4:00) .15 .10

4 1.90 4:03 .15 .15

5 1.82 4:00 .15 .15

6 1.70 3:12) .15 .15
sansa:r sansa:r

1*  0.29 (0:10.2) .04 .02 ? at .04

2 0.31 (0:10.8) .04 .04
emel emel

1* 0.23 (0:08) .02 .00 ? at .04 & up (by size)

9.51 (21:00) Q0. 94 Q.83 TOTALS
TIME FOR ONE KUK
job hours days wor ker * sub-totals (md)

col l ect clay 1 M
col l ect tenper Ys M
mx materials 2: 00 M 1%
form base half 0:15 F
dry 0: 15 -
formtop half 0: 20 F
dry 0: 20 -
add handl es 0: 10 F
dry 1: 00 -
scrape & burnish0: 20 F
dry 1(or 2) -
slip & burnish 0:30 F 1% to 2%
dry 4 or 5 - (1: 35 working tine)
collect firewod ) M
pr e- heat 4: 00 F
stack & fire 1: 00 F
cool 0: 25 -
*M male F: female
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FIGURE 25

METHOD FOR CARRYING KUK WITH TUMPLINE AND LASHING ONLY

N\




