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Exploring the long-term use of accounting practices and currencies by literate and numer-
ate authorities contributes new information regarding the complexity of the political econ-
omy of ancient Maya society. Two forms of indirect, yet compelling, lines of evidence for
accounting practices and currencies are presented in this article. First, we identify poten-
tial accounting devices (counting sticks and tokens) found in the tombs of royal scribes and
nobles, based on the contextual associations and depicted uses of similar objects in Maya
art such as polychrome vases and murals. Second, we argue that the long-term use and sig-
nificant standardization of specific shell objects suggests their role as all-purpose monies,
in addition to their complementary status as counting devices or numerical symbols. This
paper addresses the intricate relationships between symbolism, value and multiple modes
of exchange that have long been of interest to cross-cultural studies in anthropology.

The complexity of Classic Period lowland Maya eco-
nomic institutions has been particularly controversial
due to the scarcity of explicit records in hieroglyphs
or in art regarding market exchanges, although evi-
dence for tribute payments is clearer (e.g. McAnany
2010, 263; 2013). Maya art was produced or commis-
sioned by nobles or royals and, accordingly, the sub-
ject matter reflects only selected aspects of state fi-
nance that may purposefully exclude aspects of com-
merce (McAnany 2010, 269–304). Recently, new ar-
guments have been advanced for the importance of
Classic-era Maya currencies, marketplaces and mer-
chants (Dahlin et al. 2007; 2010; Freidel & Reilly 2010;
Hutson et al. 2010; King 2015; Masson & Freidel 2012;
2013; Masson & Peraza 2014; McAnany 2010; 2013;
Shaw 2012; Stuart 2006; Tokovinine & Beliav 2013).
A fundamental aspect of both tribute and market ex-
change for the Maya area would have been a sys-
tem of accounts, involving the use of general-purpose
monies as well as tokens representing large quantities
of items. The monetary dimension of Maya economies
is hardly controversial for the Postclassic (ad 1100–
1511) and Contact Periods (ad 1511–1542) due to
ample historical documentation by Spanish chroni-

clers. These later periods were marked by a vast re-
gional market exchange system that connected the
Maya area from the Gulf Coast to the Caribbean and
from the northern peninsula into the southern vol-
canic highlands, and beyond into the Central Mexican
Aztec realm and Honduras (Masson & Peraza 2014;
Sabloff & Rathje 1975).

Historical analogy provides a baseline from
which questions can be asked of data pertaining to
the earlier Classic Period (ad 250–900). What evi-
dence exists for accounting practices of Maya scribes
or other noble officials who kept track of courtly
tribute or commerce? Do monetary units in use in
the thriving Contact Period marketplaces have con-
siderable time depth? Indicators are found in the
art of Maya polychrome vessels, in the tomb assem-
blages of nobles and in monetary artefacts. In this
paper, we first pursue several lines of indirect evi-
dence in order to reconstruct the material record of
accounting practices, which are also supported by
direct historical analogy. Following this investiga-
tion, we consider the monetary tokens that we posit
functioned in concert with such accounting practices
and instruments. Both Maya accounting practices and
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currency tokens were conceptually linked to divina-
tion practices, calendric calculations and prophecy.
Maya politics, and no doubt royal policies effecting
the transaction of goods and services, were bound
to these ritual and religious practices, and so the en-
tanglement is understandable. However, in our view
these ritual practices and their iconographic and arte-
factual expressions have long masked the pragmatic
economic activities of scribes and other functionaries
of Maya government. Our essay builds generally on
the arguments of David Graeber, an economic anthro-
pologist who, in his recent book Debt, the First 5,000
Years (2012), argues cogently that currencies or monies
are tokens of debt and, essentially, abstract devices
that measure debt the way that calendar mathemat-
ics measure time, for purposes of facilitating the ad-
ministration of the exchange of goods and services.
This economic model makes good sense of the Pre-
columbian Maya practices, as we perceive them.

The existence of scribal accountants and curren-
cies in long term use is relevant to both tribute and
market exchange systems. Scribes, sages and calen-
drical specialists had the skills essential to tabulating
large numbers involved in all types of calculations, in-
cluding transfers of goods. The tools of these activ-
ities, we argue, would have included styluses, writ-
ing tablets, counting ‘sticks and stones’ often made of
fine materials like bone and shell that, as we will il-
lustrate, served as tokens representative of key com-
modities, and currency items. Certain shell beads and
related suspended shell ornaments represent one im-
portant non-perishable currency category of middling
value in use at Contact and probably long beforehand
(Freidel et al. 2002). The status of shell monies and
other currency units as general-purpose monies is re-
flected by the fact that all types of goods or services
could be purchased with them at the time of European
Contact. A better understanding is needed of the rela-
tionships between tokens representing goods (some-
times in large quantities) and actual currency units,
and this paper focuses on the best candidates for to-
kens, monies and related tools of the trade.

The role of currencies has perplexed scholars
studying parts of the pre-modern world well beyond
the Maya area (e.g. Cribb 2005; Maurer 2006; von Re-
den 2010). More primitive views of the economic insti-
tutions of non-western states dominated the fields of
anthropology and history for many years, but are now
under critical reconsideration (e.g. Feinman & Garraty
2010; Smith 2004; von Reden 2010, 8–11, 89). Review-
ing Paul Bohannan’s (1959) seminal research, Grae-
ber notes that currencies of state societies have too of-
ten been categorized as special-purpose monies of the
sort that are commonly used among non-state soci-

eties. Special-purpose monies, or what Graeber (2012,
130) has relabelled ‘social currencies’, are used to sym-
bolize social debts in a ‘human economy’, many of
which cannot actually be repaid. In Maya studies,
Dorie Reents-Budet (1994, 74) identified the finely
painted polychrome ceramics of the Classic period as
such social currency. As Graeber points out, social cur-
rencies are not used to purchase goods. Reents-Budet
and her colleagues explore the use of Maya painted ce-
ramics in funerals, court feasts, weddings, where they
functioned in the human economy: ‘the creation, de-
struction and rearranging of human beings’ as Grae-
ber (2012, 130) would have it. In contrast, general-
purpose monies meet some of the criteria essential to
their definition as presented by Bohannan: a means of
exchange, a method of payment, a standard of value,
a store of wealth, or a unit of account. These monies
are used to purchase all manner of goods from friends,
family members, and/or strangers. Exchanges involv-
ing both special and general-purpose monies are po-
tentially embedded in social relationships to different
degrees. The characteristic of embeddedness was long
hailed as a divide between western and non-western,
modern and pre-modern, market and non-market tra-
ditions, but economic theorists now question such
a strictly dichotomous view (Cribb 2005, 420; Fein-
man & Garraty 2010; Maurer 2006, 17). Anthropolog-
ical models of barter economies, long thought to rep-
resent a pre-market evolutionary development, have
also been soundly refuted (Graeber 2012, 21–41).

Currency is commonly defined as a state token
(Bell et al. 2004, 59–60; Graeber 2012, 40–45) and states
require taxes and tribute (debts to the state), to be paid
in standard materials defined by them, currency be-
ing the most explicit form. Debt played a critical role
in the evolution of monetary units, due to the need
for a unit of account; and both physical token expres-
sions and symbolic representations of such units pre-
sented useful solutions (Bell et al. 2004, 61; Graeber
2012, 47). As Graeber (2012, 45) observes, ‘what we
now call virtual money came first’ (see also von Reden
2010, 93–4). The lowland Maya revered greenstone as
life-giving (Taube 2006) ‘virtual money’ in rare pol-
ished celt form long before jade bead currency be-
came common. Jade as debt, ‘ikatz’ or burden (Stuart
2006), endured as virtual money explicitly celebrated
in Classic Period treasure carvings. In the Maya area,
as for many pre-modern complex societies, inculcat-
ing a profound sense of social debt was a concept es-
sential to governance and one of its material mani-
festations was the payment of tribute (Houston et al.
2006, 247; McAnany 2010, 192, 276–8). In the Maya
case we have the creation story redacted in the K’ich’e
Popol Vuh (Christenson 2007) relating that humans
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were created to nurture the gods, and they were made
from maize. We know from Classic references to the
same great myth that this was the flesh of the maize
god (Freidel & Reilly 2010; Freidel et al. 1993). And fi-
nally, the gods were embodied, birthed and nurtured
by the rulers (Knub et al. 2009). The covenantal rela-
tionship between Maya rulers and ruled, by way of
the creator deities, was such a debt relationship as en-
visioned by Graeber (2012). While all monetary units
are tokens because they are units measuring debt (e.g.
taxes, tribute), in cases where currencies were in cir-
culation (as for the Contact Period Maya area), we
expect to identify both currency units and more ab-
stract tokens of debt or exchange tallies in the mate-
rial record. In contrast, abstract tokens may prevail
when coinage or other monetary units are in short
supply, as for cases known from Medieval England
(e.g. Graeber 2012, 45). Freidel and colleagues (2002)
argued that Spondylus shell was introduced as a sacred
insignia of gods displayed as treasure by rulers in the
Late Preclassic period and functioned as such an ab-
stract token, or ‘virtual money’, gradually emerging in
the form of bead tokens and currency in the ensuing
Classic period. Such issues are important in compara-
tive analyses of economies of the ancient and modern
worlds, and here we explore the evidence for account-
ing practices and their material tools of the trade in
Maya societies from around 250 to 1450 ad. Follow-
ing the model proposed by Graeber (2012) in which
the establishment of debt relationships and means of
accounting precede and presage the innovation of cur-
rencies, we start with an exploration of Classic Maya
accounting practices and then move to the matter of
currencies.

Accounting practices reflected in Maya art and
funerary assemblages

Imagery of Classic Period court scenes depicted on
polychrome vases and select murals display transac-
tions of valuable materials and the tools of their reck-
oning. What artefacts may have aided in counting du-
ties? Tabulation of large quantities of objects would
have been greatly facilitated by formal accounts and
the use of the place notation system we know the
Maya used for calendar calculations. It is unlikely that
Maya book-keeping of transactions was done simply
by memory, and this point is underscored by the ex-
istence of calendrical records from the Long Count
dates initiated in the Preclassic Period to the almanacs
of Postclassic era codices. It is plausible to infer that
Classic Maya authorities using the Long Count would
also have used place notation calculation for counting
objects. At Contact, Landa (1941, 98) observed calcu-

lations in a marketing context: ‘they make their counts
on the ground or on something smooth’. Tozzer (1941,
98, n. 439) elaborates that tokens were used for this
purpose, including shells or possibly cacao beans for
ones, and sticks or lines for fives. The Maya and other
Mesoamericans certainly knew vigesimal counting,
and the Maya still used place notation mathematical
calculation when the Europeans arrived. Mesoameri-
can day counters evidently invented it in the Preclas-
sic as a vertically stacked spatial pattern with real to-
kens on smooth surfaces, before they filled the empty
places with a formal symbol connoting zero (Justeson
2009). Zero was often represented in the writing sys-
tem as an olive shell (Blume 2011, 53).

Accounting must have mattered to Classic Maya
rulers and their courts, whether for commerce, as we
suggest, or for tribute (McAnany 2010, 284–5). In ad-
dition to bean bundles, Dorie Reents-Budet (2006)
makes a clear iconographic case for the importance
of woven-cloth currency depicted in large bundles
in painted court scenes. At the time of the Conquest
and afterwards, cotton cloths of standard length (man-
tas) were currency and tribute items. Bundles of hun-
dreds, if not thousands, of cloths required formal
accounting, whether the depicted items were gifts,
tribute, or commercial exchanges. So, while perish-
able Classic Maya textiles most commonly leave only
indirect evidence in the form of depictions on poly-
chrome vessels and relatively scarce imperishable
spindle whorls, needles and other equipment (Chase
et al. 2008), the economic importance of textiles likely
parallels that of the better known Contact period. Ac-
counting concerning textiles was probably a routine
court activity.

As Miller and Martin (2004, 125) observe,

Although not a single transaction—no record of
tax, trade, or census—survives, the Maya probably
kept good account of such matters, and would have
recorded such items using a pure vigesimal system,
that is, without the 360-day feature of the calendar
that makes a rough accommodation to solar time.

A good place to start exploring such a prospect is with
the artefacts of mathematical calculation. While or-
dinary sums could have been done with improvised
sticks and stones on a cleared dirt surface, it is un-
likely that the art of calculation in Classic Maya courts,
whether for sacred calendar prognostication or for the
more prosaic tasks of accounting, would have been
undertaken with such humble improvisations. Con-
sequently, scrutiny of images, texts and elite archae-
ological contexts that might hold evidence of courtly
artefacts relevant to calculation is in order.
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Figure 1. Big banners on polychrome vessel scenes (A)
K501 (Drawing: Kendra Farstad from a photograph,
courtesy of Justin Kerr); (B) K4996 (photograph courtesy
Justin Kerr).

Big number banners
How do we begin to identify the Classic courtiers
responsible for calculating big numbers—those who
were the literal bean counters? There is a scribal figure
in the vase corpus relevant to this challenge. On K501,
for example, a seated Monkey Scribe deity has a print-
out banner or number banner (Coe 1978; Coe & Kerr
1998) emerging from under his right arm (Fig. 1a).
Knub and colleagues (2009) summarize discussions
by Houston and Stuart (1998), Stuart and colleagues
(1999) and Zender (2006), and observe that the deci-
pherment of this number banner in texts is AN, mean-
ing leaf. Zender (2006) suggests that the number ban-
ner refers to anahte’, also analte’, which Villaguiterrez
y Sotomayor identifies as the term for book in the Itza
nation of Petén. In that reference the books evidently
recorded history, but the Spanish priest Avendaño
used these books to show that the Itza should con-
vert to Christianity. They included, then, calendar al-
manacs of the kind preserved and sent to Europe. The
numbers on the banners are bar-and-dot stacks, but
they are not Long Count dates that also feature such
stacking place notation. However, they may reference

numbers that appear calendrical in nature (John Juste-
son pers. comm. to Marilyn Masson, 2013). We would
suggest that the number banners could identify the
wearers as book-keepers in our sense of that role, spe-
cialists in the calculation and recording of big num-
bers. Certainly they denote scribes as suggested by
Coe and Kerr (1998).

With regard to specialists in big numbers, Al-
fonso Lacadena (2008) has advanced the argument
that lakam as a title refers to courtiers with adminis-
trative responsibilities regarding tribute, among other
things. Stuart (2010) identifies three courtiers present-
ing tribute on K4996 as ‘ux lakam’ [three lakams], with
the suggestion that this is a family name (Fig. 1b). We
suggest they were indeed officials of the kind iden-
tified by Lacadena (identified with the T767 glyph)
and that they were responsible for not only calendri-
cal calculations but also for tabulating large numbers
of items. McAnany (2010, 285) identifies such a per-
sonage with a ‘long tally scroll’ as an accountant. This
big number role appears to have survived the Classic–
Postclassic threshold and persisted among the Maya,
suggesting continuity of the accounting practices we
are investigating. Susan Milbrath and Carlos Peraza
(2003) reported on a remarkable Late Postclassic effigy
censer from Mayapan that depicts a Monkey Scribe
god. The deity is holding a shell paint pot in his left
hand and a brush in his right. He has scrolled num-
ber banners emerging from behind his arms. These
banners are painted with yellow fields and blue bor-
ders with black bar-and-dot number stacks (Milbrath
& Peraza 2003, fig. 7). Coming out of his open mouth
is a third number banner painted in the same fash-
ion. Here it is quite clear that the number banners on
the back are insignia of a deity who is a big number
counter and declarer. This is not a unique occurrence:
plate XXXIV in de Rosny’s (1883) publication of pages
from the Madrid Codex depicts a god in the lower-
most register with a stylus and shell paint pot in hand
and a number banner coming from his mouth (Mil-
brath & Peraza 2003, fig. 6). He is clearly a scribe who
is a big number counter. But if there are scribe accoun-
tants, both in the Postclassic and in the Classic, we
have yet to define their particular calculating tools.
The epistemological challenge, in the face of such an
apparent paucity of artefactual evidence concerning
the activity of counting and accounting, is to try to rec-
ognize new patterns in the data we have available to
us.

Counting tokens
In light of the explicit evidence that the Classic Maya
counted cacao beans (Stuart 2006), it is possible that
the carved shell effigy cacao beans from Ek Balam,
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Yucatan, Mexico (Miller & Martin 2004, 86, pl. 37) are
such elaborated counting tokens. These rare artefacts
provide a clue as to what archaeologists might look
for in patterns of elaborated counting tokens (beyond
the iconographically ambiguous shell and stone beads
which likely served such a purpose), specifically, arte-
facts that are plausibly associated with counting and
the scribal arts. McAnany (2010, 277–8) similarly pro-
poses that large volumes of maize transfers were sym-
bolically alluded to by the regularly occurring vessels
filled with tamales in Maya court scenes where ex-
changes are taking place. Furthermore, sharing meals
is also a cross-culturally common practice that eases
the tensions of payments of debt or other potentially
conflictive exchanges (Graeber 2012, 101, 118).

We think it safe to postulate that, if there were
Classic period court accountants, they were literate as
well as numerate. Iconographic analysis of scribes in
court scenes can support this, but first we consider
some of the evidence from Burial 39 at El Perú-Waka’
in northwestern Petén, Guatemala (Rich 2008; 2011;
Rich et al. 2007). The offerings in Burial 39 make clear
that this ruler was identified with the scribal arts, like
others discovered at Waka’, including Burial 37 (Es-
cobedo & Meléndez 2007; Freidel & Escobedo 2007).
Michelle Rich (2011) has analysed in detail the ma-
terials associated with Burial 39, which dates stylis-
tically to the middle of the seventh century ad and
contains a ruler in a prone position (Fig. 2). Above
the head of the deceased were arranged two lip-to-
lip ceramic vessel bundles and two concentrations of
artefacts that may also have been bundled in perish-
able containers. One of the concentrations contains 60
small and elaborately carved stone and shell spindle
whorls (Fig. 3a). Spindle whorls are fairly rare in the
Classic Period Maya archaeological record. For exam-
ple, Arlen Chase and colleagues (Chase et al. 2008,
130) recently reported a modest total of 57 spindle
whorls from the Classic Maya site of Caracol, Belize.
The size of the Burial 39 whorls is comparable to the
smaller Caracol examples, roughly 2 cm in diameter.
However, in both dimensions and elaborate carving,
they parallel 12 whorls found in a royal tomb dating
to ad 537 located in Structure B20 at Caracol (Chase
et al. 2008, 134, fig. 2). The Caracol investigators point
out that, while whorls might be presumed to be as-
sociated with women as weavers, the elite burials at
Caracol that contain whorls are not directly associ-
ated with any individual male burials, but do occur
in interments with multiple individuals of both sexes,
and two burials described by Chase et al. (2008, 136)
as ‘single individual female sexed and/or gendered
interments’. In the case of Waka’ Burial 39, there is
no direct skeletal evidence of the sex of the interred,

but there are three royal epithets painted or inscribed
on offering vessels, and none of them suggest female
names. Moreover, a remarkable and unique scene of
23 ceramic figurines arranged in a tableau at the foot
of the deceased individual (Freidel et al. 2010; Rich &
Freidel 2010) depicts a funeral ceremony in which the
dead ruler is evidently portrayed as a male Maize god
impersonator. The iconographic record of bundled
cloth transactions (Reents-Budet 2006) is clear: these
are primarily between men, although women some-
times occur in auxiliary roles. Under these circum-
stances, Burial 39’s association with weaving is less
likely to be with the production process, but rather
the product itself, namely cotton cloth. We therefore
posit that the miniature elaborate spindle whorls ref-
erence the counting of cloth. As discussed later in this
chapter, standard lengths of cotton cloth were units
of currency in the Contact period, certainly subject to
counting.

Concentrations of spindle whorls such as this are
very rare, yet this is one of two in tomb contexts at El
Perú-Waka’ and a total of four of which we are aware
in the Maya area. The others are in Waka’ Burial 38,
a Classic interment contemporary with Burial 39 (Ep-
pich 2007; Eppich & Rich 2007), the aforementioned
royal burial in Caracol Structure B20; and a possi-
ble ritual offering of more than 200 broken limestone
whorls discovered at El Pilar on the Belize–Guatemala
border (Kamp et al. 2006). However, as we summa-
rize in this paper, shell currency tokens at the time
of the Contact were measured in spans, presumably
strung like beads. While bead strings are a common
occurrence in Classic Maya imagery, and beads as
noted are functionally ambiguous, there are strings of
other objects represented on painted vessels that are
widely accepted as earflares. These strings of asym-
metrical objects sometimes ornament a ritual chain
extending from the belt of a ruler and ending in an
image or symbol of the rain god Chahk. Earflares are
symbolic flowers in Maya iconography, and the elab-
orately carved spindle whorls found at Caracol and
El Perú-Waka’ include many that display the sym-
metrical petal patterns of flowers or seedpods. No-
tably, the depiction of earflare chains is much more
common than the reported discovery of earflare con-
centrations in archaeological contexts, although one
such concentration was found, along with large col-
lar beads and diadem jewels, in an Early Classic cache
at Yaxuna in Yucatan (Stanton et al. 2010). Classic re-
galia earflare chains, in a conservative interpretation,
depict wealth with possible religious connotations of
flowers, and we suggest there is a potential to identify
an additional layer of meaning as possible counting
tokens.
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Figure 2. (Colour online) Preliminary drawing of El Perú-Waka’ Burial 39 highlighting various mortuary objects
discussed in text. Shaded image denotes general location of human skeleton remains. Not all objects comprising the
mortuary assemblage are included. Ceramics are depicted whole, but were broken in situ when the tomb was infilled after
re-entry. (Drawing: Michelle Rich, Jennifer Piehl & Varinia Matute; redrawn by Marilyn Masson).

Another possible kind of token found in Burial 39
is a small flat, circular Spondylus shell object pierced
for sewing or suspension. A concentration of these
spangles was located adjacent to the left side of the
body and next to the remains of a small greenstone
mosaic mask (Fig. 2). We call these ‘spangles’ because
Héctor Escobedo and Juan Carlos Meléndez (2007)

found a pattern of these shells (Fig. 3b), along with
greenstone spangles of the same general form, next to
a round slate-backed mosaic mirror in Burial 37, an-
other royal tomb at El Perú-Waka’. Escobedo identi-
fied this pattern as the remains of a headdress, and it
is conceivably the first spangled turban ever detected
in a royal tomb (Freidel & Escobedo 2007). Spangled
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Figure 3. (Colour online) Tokens and a carved bone stick:
(A) examples of 60 miniature spindle whorls (most <2 cm
in diameter) from El Perú-Waka’ Burial 39 (Photograph:
Michelle Rich); (B) Spondylus tokens from El
Perú-Waka’ Burial 37 (Photograph: Juan Carlos
Meléndez); (C) carved bone stick end from the bone
concentration in El Perú-Waka’ Burial 39 (Photograph:
Varinia Matute).

turbans are regalia of scribes and sages in Classic
Maya iconography. In addition to the concentration,
other shell tokens of this kind were scattered on the
funerary bench. While these items were pierced for at-
tachment, their standard size and shape would have
made them ideal as counting tokens.

Counting sticks
Imagery representing singular or bundled sticks is
abundant in Maya art, and Michael Coe and Justin
Kerr (1998) have suggested that these stick bundles
might be quill pens used by scribes. There are nu-
merous examples representing the end results of work
conducted by scribes that speak to the diversity of
stick-like painting, writing and inscribing tools that
could have been used by scribes in different con-
texts. Vase painting would have been accomplished
with brushes, whereas incising harder objects would

Figure 4. (Colour online) Stick bundles and mirrors (A)
K1790 and (B) K8019a (Photographs: courtesy Justin
Kerr); (C) a stylus-carved sherd from a tecomate-style
vessel inscribed with a royal name ‘Ak’ab Bahlam’ from El
Perú-Waka’ Burial 39 (Photograph: Michelle Rich).

have been carried out with engravers. As it happens,
there is clear evidence of writing with a sharp sty-
lus in Waka’ Burial 39. A plain brown burnished ce-
ramic tecomate-style vessel had a double line of black
paint around the rim, and a scribe experienced with
the writing instrument used a sharp stylus to inscribe
names of rulers and gods between the lines (Fig. 4).
Quill pens, on the other hand, would have been ap-
propriate for writing and accounting in bark paper
books.

It seems that many of these implements were
fashioned of highly perishable material, perhaps
carved and painted wood, if not the feather quills
suggested by Coe and Kerr. Bone is another mate-
rial from which to fashion sticks, and such exam-
ples do exist in the archaeological record. As with
the array of styluses or inscribers that must have
been used by scribes, there is no singular category
of bone stick into which all objects of this nature ex-
clusively fall. The general lowland Maya corpus of
these fragile and often poorly preserved bone objects
has yet to be inventoried and collectively examined.
Such work may potentially distinguish between bone
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objects that served as needles, styluses, hat pins, spat-
ulas, counting sticks, or other (tentatively overlap-
ping) functions.

Returning to the bundles north of the head of the
deceased in Waka’ Burial 39, a concentration of carved
bone sticks is adjacent to the cluster of previously dis-
cussed spindle whorls, seemingly representing a stick
bundle. Badly broken, possibly by the re-entry events
of the eighth century, hundreds of bone fragments
likely comprise dozens of sticks that require extensive
conservation, and appeared in situ to be of the order of
15–20 cm in length. The sticks are lenticular in cross-
section, and thin and delicate. Some are incised with
a line swirling around the shaft, but none are incised
with glyphs. Some of the sticks have two intricately
carved ends and others have a needle tip. The elab-
orate bone sticks in Burial 39 resemble the ‘hat pins’
stuck into the turbans of scribes depicted on painted
vessels, which often have hands or brushes on their
tips. Such pins, however, occur in small numbers on
any given turban, not in the prodigious concentration
represented in the Burial 39 offering. In accord with
imagery on the painted vessels, the carved ends of
the Burial 39 bone sticks portray different motifs, in-
cluding brush tips, hands holding various objects in-
cluding flowers, leaves, shells or cacao pods with hu-
man faces inside them, birds and masks (Fig. 3c). The
iconography of hands holding masks clearly identifies
these artefacts with scribes. Eric Boot (2006) has anal-
ysed texts on several painted vessels depicting scribes
holding masks and suggests that the verbal action is
u pa-k’a-wa or u pakaw, which he glosses as ‘to shape’,
representing the act of carving. While in one instance
the scribe in question is clearly holding a long instru-
ment that might be a carving tool, in the great majority
of representations of scribes holding masks, the act is
merely contemplation or display. So we suggest that
the meaning is likely metaphorical in most instances.
While ‘shape by hand’ is certainly a fair reading in
light of contemporary Mayan related words, another
reading is ‘arranged by hand’. Both of these would,
as metaphors, work to describe the actions of scribes
calculating mathematics with tokens (ones) and sticks
(fives) or constructing texts.

We believe the relationship between sticks and
inscribing or drawing suggested by Coe is a real one,
and several of the carved ends of the bone sticks in
Burial 39 do symbolically depict paintbrushes. How-
ever, we note that in the stick bundles depicted in
the vase corpus (e.g. K1790) there is a pattern of the
sticks being painted white with red tips. This colour
scheme is roughly commensurate with the white bone
sticks with painted ends in the Burial 39 offering.
Although Maya codex books include red and other

colours, the primary colour associated with book ink
is black. Moreover, stick bundles occur as multiple ob-
jects offered to lords in bowls (e.g. K1790), and quill
pens strike us an unlikely offering (Fig. 4a). Here we
think that the stick bundles stand for amounts (there
is a bundle of cloth on the lower register of this palace
scene) and that, more generally, the sticks in stick bun-
dles are calculating tokens that stand for fives and
also provide the spatial means for positional nota-
tion. Further archaeological examples found in elite
contexts have been classed as bone needles or pins,
and can be reconsidered in the light of the possibility
that they may be multi-functional and also represent
stick bundles. For example, K8019a-d in Kerr’s Pre-
columbian Portfolio (Fig. 4b) illustrates carved and
inscribed bone pins of suitable size and number to
be real or effigy counting stick bundles, which are
presently identified as perforators or weaving sticks.
Stephen Houston’s drawing and interpretation of the
text is also available on the website. These bones are
discussed in great detail by Dacus (2005, 15), who il-
lustrates each of the 24 carved bones, indicating that
‘inscribed with glyphs describing them as u puuhtz’
and u puuhtz’ b’aak or “the needle of” and “the needle
bone of,” the bones also give us the name of a royal
lady as the owner.’ Some of these are virtually identi-
cal to those found in the Burial 39 deposit, which are
greater in number and demonstrated more variety in
stick shape and form (e.g. double carved-end sticks
described above).

Additionally, there are several examples of
pointed bone objects from recorded Classic Maya
mortuary settings. The most famous stick bundle was
discovered in Tikal Burial 116, the tomb of Jasaw
Chan K’awiil M (Moholy-Nagy & Coe 2008). Like the
ruler in El Peru-Waka’ Burial 39, the deceased in Tikal
Burial 116 was accompanied by insignia of scribal
status, in this case a ceramic effigy shell paint pot
placed above his head. The bone stick bundle by his
right hand is symbolic, as the elaborate incised scenes
and texts relate to Jasaw Chan K’awiil’s metaphori-
cal death and resurrection as the Tikal Maize god (cf.
Freidel & Guenter 2006), and to intriguing historical
events, including the death of a king of Dos Pilas and
the capture of a nobleman of a Kaanal king. Such his-
torical matters may well have been in the domain of
royal divining and numerical calculation related to
the sacred calendars. Finally, a bundle of nine small
carved bones (6–12 cm) was discovered at the foot
of the individual in Tomb 2 underneath the floor at
the south end of Structure 23 at Yaxchilan (Miller &
Martin 2004, 112, pl. 55). David Stuart (2013) has de-
ciphered texts on two of these bones and shown that
one of them names Queen K’abal as the owner, and
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also a principal tutelary deity of Yaxchilan, named Aj
K’ahk’ O’Chak, as the divine being associated with
this ‘jaguar bone’. As Stuart notes, the carved head of
this bone resembles Chak. He further notes that the
bone point is blunt and not suitable for functioning as
a blood letter. While such artefacts may have served
other purposes, they are of a size suitable for the func-
tion of stylus incising on a soft surface. In this Yax-
chilan case, we have the explicit depiction of Queen
K’abal on Lintel 25 of Structure 23 observing a con-
jured animate and anthropomorphic bundle (identi-
fied as a deified ancestor by Schele & Freidel 1990)
containing the flint and shield of war, Tok Pakal, while
the text above declares that her husband conjured this
flint power as Aj K’ahk’ O’Chak. As Stuart says, the
name of Queen K’abal’s bone is Tok Ajaw, Flint Lord,
offering. As noted below, the conjuring of a tutelary
deity in a figurine assemblage discovered by Rich and
her colleagues in Burial 39 at El Peru-Waka’ is accom-
panied by stylus-wielding scribal observers who bear
writing tablets. It would make sense if K’abal’s per-
sonal bone were her stylus for recording the vision on
Lintel 25.

Writing palettes
A final category of relevant artefact from the Waka’
Burial 39 mortuary assemblage is a lip-to-lip cache
offering featuring a broken square slate-back mirror
surface, found above the head of the interred ruler
(Fig. 2). While Classic mosaic mirrors are not uncom-
mon, most are circular, as are mirrors in Waka’ Burials
37 and 38. Mirrors appear frequently in vase scenes
depicting scribes, and in general they show princi-
pal individuals looking at their surfaces. This rect-
angular mirror may relate to the distinctive writing
palettes held by four individual scribe figurines in the
Burial 39 narrative scene (Fig. 5; Freidel et al. 2010).
This object is a rectilinear palette either cradled in an
arm or with an actual hand-hold cut out of the sur-
face. The palettes all have yellowish painted surfaces
lined by blue borders. The individuals in question are
also holding single thick, stylus-like objects compa-
rable to the one handled by the Monkey Scribe ef-
figy from Mayapan described above. These are likely
sticks that function as both styluses and counting
sticks. We think it is reasonable to propose the stylus-
palette combination refers to calculating and writing.

There is a similar figurine in the Kerr corpus,
K8566, and this male individual holds several sticks
in the right hand and a rectangular palette in the left
(Fig. 5a). These objects are identified by Kerr as pos-
sible weapons and a shield, but the sticks are of the
same small scale as the styluses depicted with the
scribe figurines in the Burial 39 scene. In the case of

Figure 5. (Colour online) Figurine with palette (A) and a
figurine (B) from El Perú-Waka’ Burial 39 equipped with a
writing palette and stylus; (C–E) mirror and palette scenes
on polychrome vases. (Photograph B: courtesy Ricky
López. Photographs A, C, D, E: courtesy Justin Kerr).

K8566, the palette is not painted, but the surface is bor-
dered with a twisted cord and rosettes in the four cor-
ners. While we can find no unequivocal examples of
writing palettes in the painted scenes on Classic Maya
pottery, there are in fact several instances of mirrors
being associated with stylus-like objects (Fig. 5c–e:
K4096, K6437 and K8793), and others have suggested
that flat, rectangular surfaces in Maya art were tablets
on which tallies were registered (McAnany 2010, 284).
In the case of K4096, the mirror is clearly rectilinear
and it has a border divided into segments that look
like the twisted cord motif on the object held by K8566
(Fig. 5a). We should note that the conventional surface
colour of mirrors in the vase corpus is black, while
the majority of known mirror artefacts have pyrite
crystal mosaic surfaces that are golden yellow when
not corroded. Given the yellowish painted surfaces
of the palettes in the Burial 39 figurine tableau, and
the unusual square shape of the mirror at the head
of the ruler in the tomb, we propose this may be an
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actual working model of such a palette as a royal
artefact.

How would such a palette actually work if it was
surfaced with pyrite or other mirror material like vol-
canic hematite? If the surface were primarily used as
a smooth, flat surface for calculating, we would ex-
pect to find images of such palettes (or mirrors) placed
horizontally. There are a few such possible examples
(K624, K717). The utility of such a palette would be a
surface that was contained so that the tokens would
not be scattered or the calculation lost. However, in
most depictions of mirrors they are raised at an angle
and backed by a round or cylindrical object like a pot.
The usual explanation is the obvious one: the most im-
portant individual in the scene is either just getting
a look at his image or is divining. However, Michael
Coe (pers. comm. to D. Freidel, 7 May 2010) has sug-
gested that the Maya may have coated the surface of
such palettes with beeswax and written on them with
a sharp stylus, analogous to writing boards in the clas-
sical Mediterranean world. As such, the golden colour
of palettes in Burial 39 may be a device to reference the
perishable beeswax writing surface.

In the same correspondence, Coe suggested that
there might be examples of writing palettes in the
Madrid Codex (de Bourbourg 1869–70; de Rosny
1883). We think he is correct, and that the so-called
‘bee pages’ contain numerous examples of golden-
coloured palettes with bees on them and also palettes
with the glyph cab standing for bee (Mathews 1993),
or, we would suggest, beeswax. On plate IX of de
Bourbourg’s publication, we suggest that the upper
register shows gods with beeswax palettes in their
hands and stone-marked counting trays below on the
ground; the middle register shows four golden yel-
low surfaced rectangular items with bees on them that
we interpret as waxed palettes; and the lower register
shows gods holding bowls full of yellow round ob-
jects (Fig. 6). In the centre of the lower register, the god
has a stylus next to him and a palette marked cab and
with horizontal lines on it. On the right-hand side of
the lower register, the god has a cab-marked palette
and below that a stone tray. On plate II of de Bour-
bourg’s publication, in the upper register two gods
are writing with styluses on rectangular cab-marked
objects we identify as wax-coated palettes (Fig. 6).

The advantages of such a practice of wax sur-
facing calculating palettes, particularly with regard
to ‘scratch’ notations associated with numerical cal-
culations, is the saving on expensive and labour-
intensive plastered bark paper. The Maya certainly
had beeswax as a commercial product and used it for
a variety of purposes (Piña Chan 1978). The advan-
tages of a mirror surface for high elite palettes would

Figure 6. (Colour online) Madrid codex wax palettes,
stone trays, stylus. (de Rosny 1883, plates IX, II.)

include being scratch-proof and easily cleaned and
resurfaced with fresh wax. This reasoning requires
material testing of the surfaces of the mirror offer-
ing here and in other contexts to see if organic traces
commensurate with beeswax can be discerned. Un-
conventional as this prospect sounds, it would make
better sense for high lords to be checking the num-
bers rather than divining in the several scenes show-
ing them peering into mirrors in the midst of what are
obviously transactions involving quantities of goods
(e.g. Fig. 4, K1790; Fig. 5, K4096; Fig. 7, K625, K2914).

Maya calendar studies are more than a century
old, and we have always known that the Classic Maya
took their counts of days very seriously as an elite
activity (Rice 2009). If we are to make real headway
with the matter of Classic Maya political economy, we
must begin to recognize patterns in the data available
to us that are relevant to the activity of counting and
calculating large numbers. Beyond calculating large
numbers, an established fact not only for days but also
now for cacao beans (Stuart 2006), the Classic Maya of
the royal courts must have had ways of writing them
down, both provisionally and permanently. We have
outlined some possible ways of identifying artefacts
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Figure 7. (Colour online) Lords, mirrors, and
transactions involving goods. (Photographs: courtesy
Justin Kerr.)

germane to such activities. If we are on the right track,
there will be other patterns forthcoming as colleagues
put their minds to this matter. Like Edgar Allan Poe’s
‘purloined letter,’ some archaeological patterns are sit-
ting out in plain sight, cleverly disguised as them-
selves. This may prove to be the case with counting
tokens and the provisional inscribing of calculations.
It is certainly the case with currencies, to which we
now turn.

Shell money

We have already observed that some prospective cal-
culating tokens, such as effigy shell cacao beans and
miniature spindle whorls, were likely designed to ref-
erence currencies like real cacao and lengths of cot-
ton cloth. We have also noted that calculating sticks
and stylus sticks serve as regalia in the headdresses of
numerate individuals, including royalty. In the case
of the Spondylus and jade spangles or disks found in
royal tombs at El Perú-Waka’, the potential correspon-
dence between regalia, calculating token and currency
unit encourages us to look at ritual regalia with this
kind of connection in mind. Freidel and his colleagues
(2002) proposed that Spondylus emerged in the Late
Preclassic period as a treasure and currency material
with assertions of its value and importance expressed
in the display of ritual regalia on deity images orna-
menting public monuments. The ‘sticks and stones’

of large number calculation, similarly, could well be
represented in the tubular and spherical jade beads
of the netted skirt worn by the ‘Holmul Dancer’ fig-
ures (Reents-Budet 1991) representing the Maize god,
and also by the Moon Goddess. In the same man-
ner, the famous jade bead collar of Tikal King Jasaw
Chan K’awiil discovered in Burial 116 (Coe 1990, 606)
is composed of rectangular elongated and spherical
beads that are glorified sticks and stones.

Shells, scribes and nobles
Shells other than Spondylus occur as regalia express-
ing scribal functions or statuses such as royalty or
divinity. Justin Kerr (n.d.; Coe & Kerr 1997, 148) ar-
gues that scribes, both human and divine, wore shell
paint pots in their headbands. Some royal crowns
discovered in archaeological excavations were fash-
ioned of segments of carved and polished white conch
shell pierced for sewing onto a woven textile head-
band. In Early Classic Yaxuna Burial 24 at Yaxuna in
Yucatan, archaeologists discovered such a crown in
situ near the head of a sacrificed young woman with
a greenstone huunal jewel at its centre (Fig. 8a, b),
along with three burnt segments of such a shell royal
crown at the foot of the central deceased individual in
that tomb (Ardren 2002; Stanton et al. 2010; Suhler &
Freidel 1998). With this secure archaeological context
in mind, we can further identify the three long seg-
ments of carved conch shell from Proyecto Nacional
Tikal Burial 019 as part of a crown in this posited
royal tomb (Laporte & Fialko 1995), and also conch-
shell segments from a Classic burial discovered at San
Gervasio, Cozumel Island, with a remarkable Olmec-
style heirloom jade as the huunal jewel (Freidel et al.
2002; Rathje 1973). These associations of royals with
shell objects call to mind von Reden’s (2010, 15) state-
ment regarding the sacred dimensions of money and
kingship in western antiquity: ‘Instead of represent-
ing a traditional, backward-looking element in an-
cient economies, both temples, and kings and emper-
ors acting as religious figures, integrated money into
their economies and bestowed upon it a symbolism
that was favourable for its circulation.’

Olive shells (Oliva sp.) arranged in fours as the
k’in (day) glyph decorate the headdress on a Classic
period jade carving (Fig. 8d, K1505), and also on the
headdress of the so-called ‘decapitator god’, famously
represented by an effigy censer (Fig. 8e, K4884) in
Tikal Burial 10 (Coe 1967). In our view, this aged deity
is not holding a severed head, but rather a mask of the
kind displayed by scribes as discussed above. If we
are correct, then this deity is ‘arranging’ or ‘ordering’,
and we propose that the olive shells on his headdress
underscore this activity by depicting tokens gathered
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Figure 8. (Colour online) Royal jewels: (A) royal crown
of cut conch and a jade jewel, Burial 24, Yaxuna (Early
Classic); (B) the ‘Decapitator’ God, Burial 24, Yaxuna; (C)
jewels and olive-shell skulls, Burial 24, Yaxuna; D) skull
tinkler carved from Spondylus, Burial 23, Yaxuna; arrays
of olive kin sign arrangements on a jade ornament (E) and
on a figurine from Tikal (F). (Photographs E & F: courtesy
Justin Kerr.)

and arranged as Maya diviners today gather and ar-
range casting tokens in ordered piles when prognos-
ticating (Brown 2015). As such modern prognostica-
tion often involves calendrical calculating, the k’in
symbol is perhaps signalling this intention in the Pre-
columbian setting. Olive shells also served as belt or-
naments on many performers, royal and non-royal,
depicted in the Classic period, presumably as percus-
sion instruments. Freidel and Suhler (1998; see also
Stanton et al. 2010; Suhler & Freidel 1998) observed an-
other young royal woman in Yaxuna Burial 24 with
a necklace on her chest (Fig. 8c) composed of olive
shells carved as skulls, along with three jade jewels
including a huunal jewel of royal majesty, a ‘Charlie
Chaplin’ dancing figure and a profile schematic rep-
resentation of the aforementioned ‘decapitator god’

with cartouched crossed bands representing the olive
shell cluster in his headdress (Fig. 8b).

There are many other examples of olive shells
carved to represent skulls in the Maya archaeolog-
ical record, no doubt inspired by their bony colour
and shape. However, the significance of this skull rep-
resentation transcended colour: there was an effigy
olive-shell skull carved in red Spondylus in Early Clas-
sic Burial 23 (Fig. 8d), another royal tomb at Yaxuna
(Stanton et al. 2010.) Yaxuna Burial 23 also contained
two concentrations of shell tokens, 37 limpet shells
(three painted red on the interior) and 40 small cowrie
shells (Fig. 9). A large cowrie was found next to these
concentrations, which were adjacent to the head of
the deceased. We suggest that these were also likely
calculating tokens such as posited for the artefacts
found at El Perú-Waka’. Returning to olive shells, the
ancient Mayan word for bone, bak, is homophonous
for the word for heron in some Mayan languages
(Stross 1985). One Classic Maya cylinder vase (K6218)
is painted with white water birds that look like herons
(see Taube 2010, 208, fig. 10 for a comparable bird
painting identified as a heron). K6218 is further orna-
mented with olive shells in strings and in clusters of
three. Clusters we have already discussed. Strings are
germane to the argument we now present that olive
shells were not only regalia and tokens, but also cur-
rency reckoned in spans of shells and of beads.

Cowries and olive shells as monetary units and as
ornaments
Confusion regarding the general-purpose status of
shell monies for the Maya realm arises from the con-
siderable variation in use of shell monies in cross-
cultural cases of the ethnographic record, and the
common view that they were usually prestige goods
(e.g. Trubitt 2003, 244). Maya states are not directly
comparable to small-scale societies for which many
shell exchange traditions have been made famous in
their contributions to theories of sociocultural evolu-
tion. Whether or not they developed into standard-
ized money items in other societies, recurring shell
taxa had cross-cultural appeal as valuables, includ-
ing various cowries, Conus, Oliva, Spondylus or Chama
(another red spiny marine oyster), and conch in parts
of Oceania, Africa, the Caribbean and California (e.g.
Fenenga 1988; Keegan & Carlson 2008/2009; Quiggin
1949). Cowrie money has great time depth and geo-
graphic distribution from Asia to Africa (e.g. Einzig
1949, 147–51; Quiggin 1949, 25–39).

Cowries were a rare and prized material only oc-
casionally used in ancient Maya sites and then often
deposited in tombs or caches (e.g. Chase 1992, 36). A
large piece of worked and pierced deer cowrie was
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Figure 9. (Colour online) Burial 23 from Yaxuna showing limpet and cowrie shell concentrations above the head.
(Modified from David Freidel’s original illustration by Kendra Farstad.)

placed next to the carved bone bundle in El Perú-
Waka’ Burial 39, for example. We infer that olive shells
(and closely similar species) functioned in a manner
analogous to cowries elsewhere in the world and were
part of a Maya shell-money system that also included

beads and plaques of thorny oyster (Spondylus) and
certain white shell objects. Olive shells also gained the
status of money elsewhere in world history. In coastal
California, olive shells were significant for monetary
purposes on the eve of European arrival (Arnold 1992,
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73) and in the sixteenth-century kingdom of Congo,
olive shells rivalled cowries in importance (Quig-
gin 1949, 298). However, even the renowned cowrie
shell varied in its usefulness as a general-purpose
money over time and space (e.g. Johnson 1970, 18, 26;
Ogundiran 2002, 434; Yang 2004, 306–8).

As in the case of the Maya, other pre-modern
state societies, notably those that employed cowries,
used shells for a wide range of commercial and gov-
ernmental accounting needs. The sacred symbolic sta-
tus of shell objects for Maya society, and the fact
that they were also worn as ornaments, in no way
disqualifies them as monetary units, not simply due
to the fact that shell beads were used as general-
purpose monies upon Spanish arrival to the Yucatan
peninsula, but also because the sacred and presti-
gious aspects of shell contributed importantly to rein-
forcing their value (Freidel et al. 2002). Money, cross-
culturally, assumes its value from the top down, with
worth constituted and reinforced by elite sanction,
whether the monetary unit is a shell, a coin, or a ban-
knote (Cribb 2005, 425). Not all shells in use for the
Maya or other societies were equally valued or used
as currencies.

In areas where monies varied widely among in-
teracting trading cultures over considerable distances,
common units of value were used to standardize
different currencies like oxen, cattle (Quiggin 1949,
272) and ‘stockfish’ or dried cod (Quiggin 1949, 285).
Cacao beans may have functioned similarly across
Mesoamerica and into Nicaragua. Quiggin (1949, 280)
notes that ‘one of the essential functions of money
is that it is a sign of wealth.’ Thus she notes that
money in all its forms can be displayed as personal
adornment, and larger, more exquisite and unique ob-
jects may be wealth items whereas their smaller, less
elaborate counterparts served as money (1949, 258).
Shell and metal currencies also commonly serve as
ornaments (e.g. Quiggin 1949, 52). This holds true for
societies with formal, standardized exchange curren-
cies and those that lack them.

Pendants, ‘tinklers’ and beads at and before the Contact
Period
Contact Period Maya shell money was part of a cur-
rency system that also included cacao beans, green-
stone beads, copper bells and cloth mantles (Fig. 10).
All these currencies could be exchanged for each other
or could purchase anything sold in the market, from
Nicaragua to the Valley of Mexico (Blom 1932; Tozzer
1941, 95, n. 418). They could be used to pay porters
a daily wage (100 cacao beans), as Blom (1932, 428)
observes, or to pay fines imposed as a punishment
(Tozzer 1941, 80, n. 342), or to buy oneself out of debt

slavery (Tozzer 1941, 433). Cacao beans were counted
in units of 1 (Hun), 20 (Kal, Hunkal, one score), 400
(Bak, Bakal), 8000 (Pie), and upwards in multiples of
20 (Blom 1932, 429; Tozzer 1941, 58, n. 279). These
counts applied beyond monetary quantities to sys-
tems of reckoning numbers of canoes, warriors, or
paces (Blom 1932, 429). These sources leave little ques-
tion as to the general purposes for which these monies
were used. Among the Contact Period Maya, jars of
cacao beans were of equivalent value to strands of
shell beads; ‘coral-coloured’ (red) shell beads were
measured in hand spans, while other shells (perhaps
white ones) were measured by the braza, or arm’s
length (182 cm)1 according to the Relación de Val-
ladolid (Rosado & Ontiveros 1938, 237–8). Examples
of equivalencies between goods at Spanish Contact
are listed in Table 1. This continuum of value for shell
beads is similar to that of copper monies, in which
axes were more valuable than bells.

Landa (1941, 96) lists monetary units of red shell
beads or ‘stones’ (known as kan). Tozzer (1941, n. 418)
adds green stone beads (tun)2 and copper bells to the
list of monies. Equivalencies were set within regions
and currency exchange values were affected by avail-
ability (Blom 1932, 538). Price stability existed within
regions like northern Yucatan with the exception of
maize, according to Gaspar Antonio Chi, which cost
more when it was scarce (Tozzer 1941, 231). Among
the Aztec, money included cacao beans that were
used as small change (Berdan et al. 2003, 102) while
white cotton capes were of higher value (quachtli).
Cotton mantles were also an important standard of
exchange by which values were calculated at Span-
ish contact (Tozzer 1941, 96, n. 433) and presumably,
earlier (Reents-Budet (2006, 117).

We suggest that Landa’s bead money included
a limited range of suspended or strung shell or-
naments (Figs. 10–13). Objects that fit expectations
for bead currencies include suspended Spondylus,
Strombus and Oliva ornaments, along with cylindri-
cal or discoidal beads made of Spondylus, Strombus
or equivalents (Fig. 10). These objects are not only
highly standardized through time, but they are
widely distributed at different sites in the region,
and are regularly found in contexts extending from
the highest-ranking elites to humble commoners
(Fig. 11). Spondylus pendants, usually one half of
this bivalve suspended by two drill holes, were
also imitated in white marine shell form. These
bivalve pendants are found in all time periods.
Also found are notched, perforated or spire-lobbed
olive shells (Fig. 11) that are systematically recov-
ered in Maya archaeology from the Preclassic
through Postclassic at sites such as Colha, Cerros,
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Table 1. Examples of currency units by container, length or count at Spanish contact.

Material Container Length Count Source

Cacao
One jar (equivalent to
one braza of white
shell beads)

(Rosado & Ontiveros 1938, 237–8)

White shell beads

Red shell beads

Sacks (sometimes)

Braza (a two arms’ length
strand of ∼182 cm)

Palma (hand-span strand of
∼13.9 cm)

(Rosado & Ontiveros 1938, 237–8)

Cacao (and some
shells?)

Sacks (sometimes) 1, 20, 400, 8000,
160,000

Corn

One fanega of corn

(equivalent to six
Spanish reales or one
manta)

(Tozzer 1941, n. 292, n. 427)

Cotton

One manta (folded cloth of
16 varas/12 m long and 3
palmas/41 cm wide)

(equivalent to 1 fanega of
corn or 6 reales)

(Tozzer 1941, n. 292, n. 427)

Figure 10. (Colour online) Cacao, shell and jade beads and copper bells and axes were currencies in use in the Maya area
at Spanish contact. Suspended ornaments and pendants of standardized form probably served as shell monies, along with
beads. Unlike copper axes, it is not known if greenstone axes were used as currency. (Photograph of copper axes courtesy of
Maxine Oland.)
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Figure. 11. Long-term standardization in form for
Spondylus and Oliva objects implies their use as
monetary units. Examples here are from the Preclassic
(Colha, K’axob), Classic (Tikal, Piedras Negras) and
Postclassic (Mayapan) periods. (Illustrations by Kendra
Farstad from reports on Tikal (Moholy-Nagy & Coe 2008,
fig. 147 o, p, fig. 169 c, n), Piedras Negras (Coe 1959, fig.
52 s, t), K’axob (Aizpurúa 2004, fig. 14.9; Aizpurúa &
McAnany 1999, fig. 2 j, m) and Colha (Buttles 1992, fig.
20).)

Cuello, K’axob, Chan, Uaxactun, Piedras Negras,
Altar de Sacrificios, Yula, Tikal and Mayapán
(Aizpurúa & McAnany 1999, 122–3; Anderson 1998,
158; Buttles 1992, 102, 104–5; Coe 1959, fig. 52s, 5;
Garber 1989, fig. 23; Hammond 1991a, fig. 8.46; Keller
2008, 10; Moholy-Nagy 2003a, 87; Willey 1972, 222,
fig. 195). The notches and perforations may represent
abbreviations of the mouth and eyes of fully carved
death-head olive shells (Figs. 11, 13).

Like other standardized currencies of the an-
cient world, these Oliva shells for the Maya area were
durable, portable, divisible and recognizable (Quig-
gin 1949, 322) due to their fairly constant size and
weight and the fact that they are hard to counterfeit
(Quiggin 1949, 26). Similar objects made from Prunum
sp. or Conus sp. shells also substituted for olive shells.

Figure 12. (Colour online) Olive shells on kings and
gods: (A) Yaxchilan (Schele & Freidel 1990, 286, fig. 7.8b);
(B) Kukulcan (Taube 1992, 61, fig. 27a): (C) Pescador
temple mural, Mayapán (courtesy Carlos Peraza Lope).

Certain perforated Spondylus pendants and beads also
share these monetary qualities outlined by Quiggin.
Like many money items in systems compared world-
wide (Quiggin 1949, 322), Spondylus and olive shells
were imbued with religious or magical properties,
and they have great time depth in the Maya area
(Figs. 11, 12; Freidel et al. 2002). Olive shells are given
central importance in two major instances in Postclas-
sic Maya iconography (Fig. 12); they form the collar
of the deity and culture hero Kukulcan/Quetzalcoatl
in the Dresden codex (Taube 1992, fig. 93), and a
large pectoral olive shell graces the central figure of
Mayapán’s Pescador Temple mural, who is also per-
haps Kukulcan (Masson & Peraza 2007). It is signifi-
cant that Kukulcan/Quetzalcoatl, as an icon equated
with statesmanship and wealth, regularly wears con-
spicuous shell ornaments.

Shell ornaments that decorated cloth or were
draped over noble persons were also formalized cur-
rencies at Spanish contact (Blom 1932, 546). Landa
(1941, 94–6) states that cacao and ‘stone’ (i.e. shell:
Tozzer 1941, n. 418) beads were acquired through
trade and that these ‘jewels’ were also worn by their
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Figure 13. (Colour online) Examples of continua of value
within and between material or symbolic categories. Olive
shells represented by (A) a jade bead from Mayapán, (B) a
copper bell from Chichén Itzá (Coggins 1992, 122, fig.
139) and (C) a shell death-head from the Yucatan coast
(Eaton 1978, fig. 32c). Simple perforations and notches
may have been iconic (abbreviated) references of
death-head versions (D). Continua of value were also
expressed more broadly, for example, among shell and
copper objects, as illustrated in the bottom half of this
figure.

‘chiefs’ ‘in their feasts’. Contact-era Spanish chron-
iclers used the term ‘bead’ loosely to refer to sus-
pended and strung shell objects, and other forms of
suspended shells can also be considered as currency
units. In fact, these sources paid so little attention to
shell monies that they described them erroneously as
‘stones’ (Tozzer 1941, 95, 106, nn. 418, 488). The de-
scription of red ‘stones’ referred to ornaments that
were monetary units, such as Spondylus chastity pen-
dants; these pendants are also commonly presented
as pectorals in Maya art (e.g. Tozzer 1941, 58, 80, nn.
270, 342). The equation of pendants and bead monies
in Contact Period documents under the term ‘red
stone’ opens the door for pendants to be grouped with
beads in the array of shell currency. Bags of probable
Spondylus pendants lie safely ensconced by a throne

in the Bonampak murals, next to a bag of 40,000 cacao
beans; such items represent tribute payments (Hous-
ton 1997; Miller 2013, 77–8; Stuart 2006). This asso-
ciation of bags of Spondylus next to bags of cacao is
suggestive of currency status for both items. Stuart
(2006, 150) concludes that such depictions of cacao are
more than expressions of wealth and tribute, specifi-
cally, that they ‘indicate a deep concern for the spe-
cific enumeration of the beans in the context of the
royal court, where transactions and transfers of goods
must have occurred with some frequency’. The status
of Spondylus shells as payments in the Bonampak mu-
rals is also underscored by McAnany’s interpretation
that, elsewhere in the murals, richly attired messen-
gers are walking tribute bundles bringing cotton man-
tles and the shells (both monies) to the site (McAnany
2010, 277; Miller 2013, 77).

Scarcity and renewability criteria

The currency argument is buttressed by the consistent
recovery of olive or Spondylus shell forms even at sites
where they could not be obtained from the nearest
coast (Andrews 1969, 41, 43, 45). Olive and Spondylus
shell objects may have assumed currency status pre-
cisely because of their relative scarcity. They are not
abundant at most beaches of the Yucatan peninsula as
are other shells,3 yet they were clearly renewable re-
sources. Olives are restricted to parts of the east and
west coast of the peninsula, and even on the east coast
at Cancun they form only 1.9 per cent of the total shell
assemblage (Andrews 1969, 41; Andrews et al. 1975,
table 2). Prunum is also restricted, and is procured
mainly from the north coast of the peninsula (An-
drews 1969, table 1). Einzig (1949, 441) critiques the
view that money needs to be scarce, which is a relative
circumstance related to the labour and risk needed to
obtain it (see also Jones 1976, 775). A degree of scarcity
is required (either real or created by taboos) but a
steady supply must also be assured (Einzig 1949, 443).
In short, we view red and white shell beads, tinklers
and perforated (Spondylus or Spondylus-style) bivalve
pendants as contenders for long-term currencies due
to enduring similarities in form, and the fact that they
are regularly recovered in archaeological contexts but
are not overly abundant.

Spondylus and olive shells exhibit the lowest
debris-to-finished-ornament ratios of all shell taxa at
Mayapán (0.1), suggesting that a significant number
of finished ornaments came into the site as monies and
these items were not all made within the city, despite
the presence of multiple shell workshops at this site
(Masson & Peraza 2014, 335). In contrast, local shell-
working industries for other shell taxa exhibit higher
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ratios, including Strombus (0.8) and various bivalves
ranging from Pectinidae (0.9) to Dinocardium (23.7). At
Tikal, olive and Spondylus shells also have the lowest
ratios of debris-to-finished ornaments (0.04 and 0.002
respectively), compared to other shell taxa with ratios
up to 39.8, for marine mussel (Moholy-Nagy 2008, ap-
pendix 5). Even at the small Classic Period centre of
Chan, Central Group village leaders worked Strom-
bus, but central burials had olive tinklers and Spondy-
lus ornaments that were not made locally and were
gained through exchange (Keller 2008, 10). Olive-shell
tinklers were also widely distributed at nearby San
Lorenzo (Yaeger & Robin 2004, 156). A low incidence
of Spondylus shell working is also reported for Cara-
col (Chase & Chase 2004, 119). Marine shell work-
ing in general was low at Altar de Sacrificios, a site
that imported most of its finished shell objects (Wil-
ley 1972, 220). Shell currencies should frequently enter
a site in complete form and local production should
not fully account for their presence. The patterns de-
scribed above meet this expectation.

Lengths, weights and other measures

Olive-shell ornaments were suspended in strand
lengths and on belts in a manner that might be ex-
pected for currency items (Figs. 11, 12). In the Maya
area, Reents-Budet (2006, 121) notes that Spondylus
shells often adorned capes of courtly officials and
deities; olive shells are also seen in Maya art adorn-
ing kings and gods (Fig. 12). Olive shells are similar
to Spondylus in their longevity in the Maya archaeo-
logical record, and also by the fact that they adorned
royal clothing (Fig. 12) and were common burial of-
ferings. Olive tinklers are present in monumental art
from Caracol, Copan, Quirigua, Seibal, Tikal, and Yax-
chilan (Fig. 12; Aizpurúa & McAnany 1999, 119; But-
tles 1992, 104; Coe 1959, 58).

Shell valuables used by peoples in the Colonial
world were commonly measured in lengths, often
recorded as a fathom in many Euro–indigenous en-
counters across the world (6 ft/183 cm). The braza in
the Colonial world actually varied in its length, as
short as 167 cm in Spain but longer in parts of Latin
America (Rowlett 2000). More valuable red beads (we
infer to be Spondylus) were measured according to one
hand-span4 (or jeme 5.48 inches, 13.9 cm) according to
the Relación of Valladolid (Rosado & Ontiveros 1938,
237–8). Hand-spans could refer to lengths as great as
20 cm, a ‘palmo’ in Spain (Rowlett 2000). Clearly, shell
beads of different types had different value, and were
strung together in varying lengths according to this
value. References to weights (Humberto Ruz 1988,
74) and measures in the Contact Period suggest that

strand lengths, containers and counts were important,
perhaps overriding minor differences in actual ob-
ject size of shell objects or cacao beans. Woven cloth
of different lengths and quality served as a standard
of exchange (Blom 1932, 541; Landa 1941; Piña Chan
1978, 48; Tozzer 1941, n. 4185 ) and metal bells may
have had values according to size (Tozzer 1941, 23,
n. 418). Shell money units elsewhere were sometimes
limited by size constraints (Quiggin 1949, 297, 305).
Clearly, Spondylus was the most valued of shells uti-
lized in ancient Maya economic systems as they are
the most difficult to acquire of regularly desired ma-
rine shells and are found in the richest contexts at
Maya sites (Moholy-Nagy 1963, 80). At the Mayapán
Itzmal Ch’en temple, an olive-shell effigy made of jade
(Fig. 13a) was found that seems to embody, on a sym-
bolic level, the concept of currency interchangeability.
Similarly, copper effigies of olive death-heads were
found in the sacred cenote at Chichén Itzá (Fig. 13b;
Coggins 1992, 122, fig 139). Twenty shell effigies of ca-
cao beans were found in a bowl accompanying a tomb
at Ek Balam, which would have served as ‘incorrigi-
ble cash for the afterlife’ (Miller & Martin 2004, 86,
pl. 37).

Measurements recorded at Contact probably
drifted in their specifications through time. Contin-
ued research on this topic might amass a sample of
measurements of full sets of strung shell objects found
in the archaeological record. For example, two sets
of Spondylus discoidal bead strands were bound to-
gether, abacus style, by bone clasps at Tikal (Moholy-
Nagy & Coe 2008, fig. 155, 1b, 1c). These were found
in burials. One set has 14 strands that hold together
840 beads. The length of each strand (∼14 cm) is gen-
erally equivalent to one hand-span (13.9 cm) during
the Contact Period. The total length of all 14 strands
is 195 cm (as estimated from the photograph), longer
than the Contact-era braza of 183 cm. Perhaps braza
lengths were not used for Spondylus beads. Shell size
may have also figured into complexities of measure-
ment. Larger Spondylus beads were strung in a sec-
ond set of seven strands at Tikal, which had a total
of 180 beads. The individual strand length of this set
(12.7 cm) fell short of the Colonial hand-span length
of 13.9 cm, which suggests that strand lengths var-
ied according to bead size, or that the Tikal strands
are quite unrelated to the Colonial measurements. It
is perhaps significant that the first set of 14 strands
has exactly twice the number of strands as the sec-
ond set of seven strands. Finally, it may be worth
noting that the total number of beads in each set of
strands (840, 180) is divisible by 20. Further work is
needed to measure strand lengths of different kinds of
shell.
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Diachronic variation and continuity in potential
Maya shell monies

The importance of specific shell monies would have
varied over time, as suggested by comparisons of
Tikal and Mayapán (France 2008; Masson & Freidel
2012, 471; Moholy-Nagy 1963; 2003a,b; 2008; Moholy-
Nagy & Coe 2008). Spondylus was more important
at Tikal (comprising 66 per cent of the marine shell,
versus 1 per cent at Mayapán). At Mayapán, Strom-
bus was more important (34 per cent versus 1–4 per
cent at Tikal). Olive shells (and similar species) were
present in equivalent proportions at both sites (4
per cent). Spondylus beads were singularly important
in Late Preclassic contexts at Tikal, but in the Clas-
sic Period, shell industries (including Spondylus) be-
came more diversified and the use of other species
proliferated for a variety of purposes (Moholy-Nagy
2008; Masson & Freidel 2012, 471). Finished objects
form a smaller proportion of the assemblages of both
sites (e.g. Moholy-Nagy 2008, appendix 5). Of the fin-
ished shell objects, candidates for currency exhibited
roughly equivalent proportions at both sites: discoidal
or cylindrical beads formed 13–14 per cent for Tikal
and Mayapán respectively and olive tinklers formed
4 per cent of each site’s finished objects (Masson &
Freidel 2012, 471). Only pendants differed, forming
2 per cent of Tikal’s finished shell artefacts and 30
per cent of Mayapán’s. Collectively, beads, tinklers
and pendants form only 18.3 per cent of the finished
shell sample from Tikal, as opposed to 81 per cent of
the Mayapán sample. If these objects served as cur-
rencies, they became more popular through time. For
both Tikal and Cuello, sites of contrastively different
sizes, beads formed the majority of finished shell ob-
jects in the Late Preclassic Period (Hammond 1991a,
183–5; Moholy-Nagy 2008).

Unlike either Classic Tikal or Mayapán, the Late
Preclassic Tikal assemblage was far more restricted in
variety as 99 per cent of all of the shell recovered for
this period consists of Spondylus beads and these form
98 per cent of the finished shell object sample. Freidel
et al. (2002, 43) discuss the Late Preclassic significance
of Spondylus beads to the development of currencies.
Similarly, beads formed the majority (97 per cent) of
Preclassic shell artefacts at Cuello (Hammond 1991a,
183–5), and in this sample, Spondylus beads and spire-
lopped olive shells are present in low frequencies. As
beads are recovered from general as well as mortuary
contexts, Hammond (1991a, 187) suggests they were
a commonly desired (and obtained) commodity, if in
low numbers. He also notes that Maya shell working
was conservative and shares similarities across time
and space (Hammond 1991a, 187). Hammond identi-

fied some of the characteristics we view as diagnos-
tic for shell monies. These comparisons reveal that
certain shell taxa and shell object forms within each
time period seem to have been more valuable, more
standardized, and they were made and circulated dif-
ferently from other more idiosyncratic, variable ap-
proaches to modifying other shell taxa. Despite this
variability, Spondylus was always important, as were
shell beads, with olive tinklers and bivalve pendants
(including Spondylus) exhibiting more importance in
the Classic and Postclassic era.

The shell forms that we have highlighted as po-
tential currencies, like all Maya artefacts, can be clas-
sified along a continuum of quality (of workman-
ship) and value (e.g. Fig. 13e). Greenstone is prob-
ably the most poorly understood of the candidates
for currency, probably because so many non-currency
exquisite objects were made of jade in Maya history.
Yet Tozzer argues (1941, 95, n. 418) that greenstone
beads were monetary at Spanish contact and metal
axes are also said to have served a monetary function.
Next, we consider greenstone objects, including beads
and axes, as they might have been perceived, along
a symbolically laden inalienable-to-alienable contin-
uum (Fig. 13).

Greenstone

Dichotomous schemes of valuable/non-valuable,
elite/non-elite, ceremonial/utilitarian do not do
justice to the continuum of quality on which many
objects can conceptually be placed (Lesure 1999,
24). Definitions of valuables arise from historical
contexts, and, in the Maya case, from agrarian life
as for the symbolic relationship between maize and
greenstone celts (Freidel & Reilly 2010). Co-opting
the agricultural celt in kingly regalia was part of
a larger process of incorporation and exaltation of
initial Formative village traditions, including the
calendar (e.g. McAnany 1995, 162–5). Gradations of
value in greenstone celts existed from early in the
history of Mesoamerican settled village life (Lesure
1999, 45). Degrees of alienability can be tracked in
artefacts and their contexts and exchange patterns are
not exclusively horizontal or vertical (Lesure 1999,
25–6). In the comparative case of Maori greenstone
marshalled by Lesure, inalienable, unique objects
include special weapons or elaborate pendants, but
similar objects of different quality and texture were
alienable (Lesure 1999, 34). He draws analogies to
broadly distributed metamorphic greenstone celts at
Paso de la Amada, Chiapas, Mexico. These celts are
highly similar to those recovered widely through-
out subsequent periods, including at Mayapán.
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Gradations of value have long been recognized for
Maya greenstone objects from the Formative Period
(e.g. Hammond 1991b, 244) as well as the Classic
Period (e.g. Coe 1959, fig. 44).

Recently, David Stuart (2006, 150) proposes that
‘the use of chocolate as a primitive money with com-
mercial uses may have existed before the Post-Classic
period’, based on evidence of counted bundles (pik,
a unit of 8000 beans) in the hieroglyphic record, and
analogies to central Mexico. In contrast, he proposes
that jade objects were personal property and were re-
served for tribute, gifts or cargo/burdens. According
to Stuart, cacao beans lend themselves to standard-
ization to a greater extent than jade objects. In the
Contact period, jade plaques were distinguished from
jade beads of the sort used for currency. This sug-
gests a treasure-currency continuum, as we have ar-
gued above. We do not doubt that carved jades were
precious treasure and it is quite certain that important
royal regalia were fashioned of jade and other green-
stones. Such observations, however, do not belie the
prospect that more anonymous jade artefacts, such as
beads, and conventionalized small pendants, served
as currency in the Classic period as in the Postclas-
sic. We agree that finely made, idiosyncratic jade orna-
ments were likely personal possessions (Stuart 2006;
Taube 2004), but is it possible that early greenstone
axes, which varied in quality from fine jade celts to
ordinary serpentine axes and chisels, were utilized
as currencies as were metal axes in the Contact Pe-
riod (Freidel & Reilly 2010; Hosler 2003)? Cloth and
thread also varied in quality and value at this time
(Clark & Houston 1998, 37). We think that more com-
mon jade beads and greenstone axes were currency
units, although a lack of standardization causes Taube
(2004) to doubt the status of early celts as true monies.
Freidel and Reilly (2010) build on Taube’s discussion
of these items as potential currencies, and note that
our expectations of standardization might not match
those of the past. They observe that in Mesoamer-
ica, counting commodities was generally emphasized
over weighing them, and hence standardization of
jades may not have been as important as elsewhere
in the ancient world.

Greenstone axes exhibit regular distributions in
Classic Period commoner houselots (Sheets 2000, 228),
and serpentine varieties are reported as early as the
Late Preclassic from Colha (Buttles 1992, 135) and
Tikal (Moholy-Nagy 2003a, 86), and also from the
Middle Preclassic onward at Altar de Sacrificios (Wil-
ley 1972, 132), Late Preclassic Cerros (Garber 1989)
and Seibal (Willey 1978). Other sites with these objects
from Preclassic or Classic Periods include Piedras Ne-
gras, Palenque, Uaxactun, Tikal, Benque Viejo, Copan,

Baking Pot, Lubaantun, Actun Balam, Quiroz Cave,
the Middle Motagua region (Willey 1972, 132), and
while Willey notes that they are more common in the
Classic Period (1972, 133), these objects also remained
important at Mayapán. They commonly exhibit use
wear (e.g. Willey 1972, 132). Willey (1972, 132) distin-
guishes four size grades ranging from very small (2.9–
5.2 cm long) to large (>15 cm). The entanglement of
jade/greenstone and shell in the realms of symbolic,
prestigious and tangible, practical value are described
in detail by Freidel et al. (2002). Yet greenstone and
shell were not monolithic material categories. It is too
simplistic to focus solely on the most exquisite, unique
examples which were probably inalienable (Rice 2009,
77). Rather, they should be viewed as part of a system
of objects that fell into the hands of many members
of society. The ‘imbued social meaning’ and ‘ritually
charged’ aspects of the finest examples (Rice 2009, 77)
also conferred value to their simpler, parallel counter-
parts.

Discussion

Metaphorical and symbolic links between maize and
jade, or certain shells and cosmology, were not epiphe-
nomenal, but were linked to real world capacities in
the context of economic systems that included the es-
sentials of daily life. Freidel and colleagues (Freidel
et al. 2002; Freidel & Reilly 2010) lay out the links of
jade, maize, the maize god and rulers and Spondylus
shell in an embedded system of classification defin-
ing a continuum of treasure-regalia and currencies.
We have attempted here to advance the argument
by considering the practical, artefactual nature of ac-
counting and large number calculation, and the iden-
tification of calculating tokens as part of this contin-
uum in the case of such materials as precious stone
and shell. Olive shells were part of this continuum in
our view and likewise bore a symbolic load; Thomp-
son (1950, 138) pointed out that their glyphic and
iconographic association with completion and death,
which Coe (1959, 58) suggests may explain their com-
mon inclusion in mortuary assemblages. The use of
olive to signal ‘zero’ in the positional notation of large
numbers is prima facie evidence of its use as a calcu-
lating token along with ‘sticks and stones’ of other
materials.

The consideration of valuables as currencies
potentially represents a material bridge for the di-
chotomous models of Maya economy. We highlight
two findings that compromise the redistribution and
dual economy models (as recently described by Scar-
borough & Valdez 2009; Stark & Garraty 2010, 36,
48). First, valued items do in fact exhibit wide
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distribution across social status lines in the Classic
Maya realm (Masson & Freidel 2012; 2013), beyond
quantities expected for ‘escaped’ (Smith 1999; Stark &
Garraty 2010, 36) precious goods trickling down the
social ladder. Differences between elites and common-
ers can easily be explained by wealth disparities and
relative buying power. A few exquisite goods are con-
strained to elite circulation as in most societies, such
as gold, turquoise, or jaguar skins in the Aztec realm
(Blanton et al. 2005, 273; Smith 2003, 123). Second,
many finely crafted goods are replicated by simpler
iterations that are widely circulated. An inalienable-
to-alienable continuum can be tracked for cloth, met-
als and certain shell objects in the Maya currency sys-
tem during the Contact Period and, we argue, from
the Late Preclassic forward (Figs. 11, 13).

A robust consideration of the kinds of curren-
cies with antiquity in the Maya area should include
an entire system of monies of different media as well
as gradations in quality and value within specific
media. Garraty (2010, 6) defines markets as institu-
tions based on the commercial exchange of alien-
able commodities. Recognizing a continuum of valu-
ables will not only assist the field of Maya archae-
ology in distinguishing potential currency units in
common use, but will also touch on deeper issues of
how elite manipulation and use of elaborate effigies of
these currencies—as well as effigy tokens of goods—
contributed directly to the construction and mainte-
nance of commodity value systems with commercial
applications. Pursuing the analysis of items that po-
tentially represent forms of currency in use over the
long term in the Maya area contributes additional data
to a model of earlier Maya market systems.

It is important to consider how commercial ex-
changes as well as the business of tribute might have
been recorded and tabulated in administrative cir-
cles of royal Maya courts. To date, most studies have
focused on tribute encounters as depicted on the
painted vases of the Classic Maya, but as we have
hoped to demonstrate, there is a great deal more that
can be discerned in these scenes relevant to account-
ing of the kind that would have been necessary for
trade administration as well as tribute. We add the
artefact categories of calculating tokens and sticks,
and such recording devices as styluses and writing
boards, to the objects to look for both in artistic depic-
tions and in the archaeological record as ways to pur-
sue the matter of economic administration. In the case
of calculating tokens, we have proposed that some
of these items are made of materials, shell and stone
among them, that also occur as monies and regalia
that were treasure and possibly inalienable. Shell ca-
cao beans, miniature spindle whorls, Spondylus and

jade spangles, olive-shell effigies in jade, Spondylus
and copper, are well contextualized artefacts, in our
view, that provide clues to the cross-correlation of
such conceptual categories. The courtly Maya of the
Classic period, we suggest, were quite comparable to
their Postclassic counterparts in their interests and in-
volvement in exchange, commerce and accounting,
and the challenge is to initiate sustained and critical
inquiry into Classic Maya business activities. We think
that, just as the time has passed to regard Maya high
elite as unconcerned with such state matters as war
and diplomacy, so it has also passed to regard such
elite as parasites merely exacting tribute from their
vassals and citizens.

Notes

1. Abraza was equivalent to two Spanish ‘vara’, which was
also equivalent to one Maya ‘zap’ (or two Maya ‘betán’
units of 91 cm each). Tozzer (1941, 58, n. 279) describes
one ‘arm’s length’ of red beads and one ‘score’ of green
stones distributed in a treaty at Maní in 1557.

2. Tozzer credits Scholes and Roys (1938, 612).
3. Cowrie shells were also not widely available elsewhere

in the ancient world, but were supplied to parts of the
Indo-Pacific region from the Maldive and Laccadive is-
lands at certain points in time.

4. Quiggin (1949, 295) describes methods for measuring
single or strands of shells using creases in the hand;
tattoos were utilized by persons of different sizes to be
able to measure accepted standards among the Yurok.

5. Tozzer cites Cogolludo (1688, 4, III).

David A. Freidel
Department of Anthropology

Washington University in St. Louis
McMillan Hall, Room 112

One Brookings Drive
St. Louis, MO 63130

USA
Email: dfreidel@wustl.edu

Marilyn A. Masson
Department of Anthropology
University at Albany-SUNY

Arts & Sciences Room 237
1400 Washington Ave

Albany, NY 12222
USA

Email: mmasson@albany.edu

Michelle Rich
Los Angeles County Museum of Art

5905 Wilshire Blvd

49

https://doi.org/10.1017/S0959774316000500 Published online by Cambridge University Press

mailto:dfreidel@wustl.edu
mailto:mmasson@albany.edu
https://doi.org/10.1017/S0959774316000500


David A. Freidel, Marilyn A. Masson & Michelle Rich

Los Angeles, CA 90036
USA

Email: michellerich0927@gmail.com

References

Aizpurúa Isaza, I.I., 2004. The art of shell working and the
social uses of shell ornaments, in K’axob: Ritual, Work
and Family in an Ancient Maya Village, ed. P. McAnany.
Los Angeles (CA): Cotsen Institute of Archaeology,
University of California Los Angeles, 335–51.

Aizpurúa Isaza, I.I. & P.A. McAnany, 1999. Adornment and
identity: shell ornaments from Formative K’axob. An-
cient Mesoamerica 10, 117–27.

Anderson, P.K., 1998. Yula, Yucatan, Mexico. Ancient
Mesoamerica 9, 151–65.

Andrews, E.W., IV, 1969. The Archaeological Use and Distribu-
tion of Mollusca in the Maya Lowlands. (Middle Amer-
ican Research Institute Publication 34.) New Orleans
(LA): Tulane University.

Andrews, E.W., IV, M.P. Simmons, E.S. Wing & E.W. An-
drews, V, 1975. Excavation of an early shell midden on
Isla Cancun, Quintana Roo, Mexico. (Middle Ameri-
can Research Institute Publication 34.) New Orleans
(LA): Tulane University, 147–97.

Ardren, T., 2002. Death became her: images of female power
from Yaxuna burials, in Ancient Maya Women, ed.
T. Ardren. Walnut Creek (CA): Altamira, 1–11.

Bell, S., J.F. Henry & L.R. Wray, 2004. A chartalist critique
of John Locke’s theory of property, accumulation, and
money: or, is it moral to trade your nuts for gold? Re-
view of Social Economy 62, 51–65.

Berdan, F.F., M.A. Masson, J. Gasco & M.E. Smith, 2003. An
international economy, in The Postclassic Mesoamerican
World, eds. M.E. Smith & F.F. Berdan. Salt Lake City
(UT): University of Utah Press, 96–108.

Blanton, R.E., L.F. Fargher & V.Y. Heredia Espinoza, 2005.
The Mesoamerican world of goods and its trans-
formations, in Settlement, Subsistence, and Complex-
ity: Essays honoring the legacy of Jeffrey R. Parsons, ed.
R.E. Blanton. Los Angeles (CA): Cotsen Institute of
Archaeology, University of California, 260–94.

Blom, F., 1932. Commerce, trade and monetary units of the
Maya, in Middle American Papers: Studies Relating to Re-
search in Mexico, the Central American Republics, and the
West Indies, eds. F. Blom & M. Ries. (Middle American
Research Series Publication 4). New Orleans (LA): De-
partment of Middle American Research, Tulane Uni-
versity, 533–56.

Blume, A., 2011. Maya concepts of zero. Proceedings of the
American Philosophical Society 155, 51–88.

Bohannan, P., 1959. The impact of money on an African sub-
sistence economy. Journal of Economic History 19, 491–
503.

Boot, E., 2006. What happened on the date 7 Manik’ 5 Woh?
An analysis of text and image on Kerr Nos. 0717, 7447,
and 8457. Wayeb Notes 21, available at: http://www.
wayeb.org/wayebnotes/archive.php

Brown, L., 2015. When pre-sunrise beings inhabit a post-
sunrise world: time, animate objects and contempo-
rary Maya ritual practitioners, in The Meaning and
Measure of Time in the Americas, ed. A.F. Aveni. Wash-
ington (DC): Dumbarton Oaks Research Library and
Collection, 53–77.

Buttles, P., 1992. Small Finds in Context: The Preclassic Ar-
tifacts of Colha, Belize. Unpublished master’s thesis,
University of Texas.

Chase, A.F., 1992. Elites and the changing organization
of Classic Maya society, in Mesoamerican Elites, eds.
A. Chase & D. Chase. Norman (OK): University of Ok-
lahoma Press, 30–49.

Chase, A.F. & D.Z. Chase 2004. Exploring ancient economic
relationships at Caracol, Belize. Research Reports in Be-
lizean Archaeology 1, 115–27.

Chase, A.F., D.Z. Chase, E. Zorn & W. Teeter, 2008. Textiles
and the Maya archaeological record: gender, power
and status in the Classic Period at Caracol, Belize. An-
cient Mesoamerica 19, 127–42.

Christenson, A.J., 2007. Popol Vuh, Volume II. Literal Poetic
Version, Translation and Transcription. Norman (OK):
University of Oklahoma Press.

Clark, J.E. & S.D. Houston, 1998. Craft specialization, gen-
der, and personhood among the Postconquest Maya
of Yucatan, Mexico, in Craft and Social Identity, eds.
C.L. Costin & R.P. Wright. (Archaeological Papers of
the American Anthropological Association 8.) Wash-
ington(DC): American Anthropological Association,
31–46.

Coe, M.D., 1978. Lords of the Underworld: Masterpieces of Clas-
sic Maya ceramics. Princeton (NJ): Princeton University
Press.

Coe, M.D. & J. Kerr, 1998. The Art of the Maya Scribe. New
York (NY): Harry N. Abrams.

Coe, W.R., 1959. Piedras Negras Archaeology: Artifacts, caches,
burials. (University Museum Monograph.) Philadel-
phia (PA): University of Pennsylvania.

Coe, W.R., 1967. Tikal: A handbook of the ancient Maya ruins.
Philadelphia (PA): University Museum, University of
Pennsylvania.

Coe, W.R., 1990. Excavations in the Great Plaza, North Terrace
and North Acropolis of Tikal. (Tikal Report No. 14, Vol II).
Philadelphia (PA): University Museum, University of
Pennsylvania.

Coggins, C. 1992. Artifacts from the Cenote of Sacrifice, Chichen
Itza, Yucatan: Textiles, basketry, stone, bone, shell, ceram-
ics, wood, copal, rubber, other organic materials, and mam-
malian remains. (Memoir of the Peabody Museum of
Archaeology and Ethnology 10(3).) Cambridge (MA):
Harvard University Press.

Cogolludo, D. López de, 1688. Historia de Yucatán. Madrid:
Juan García Infanzón.

Cribb, J., 2005. The president’s address: Money as metaphor
1, money is justice: the origins of money and coinage.
Numismatic Chronicle 2005, 417–38.

Dacus, C., 2005. Weaving the Past: An Examination of Bones
Buried with an Elite Maya Woman. MA thesis, Southern
Methodist University.

50

https://doi.org/10.1017/S0959774316000500 Published online by Cambridge University Press

mailto:michellerich0927@gmail.com
http://www.wayeb.org/wayebnotes/archive.php
https://doi.org/10.1017/S0959774316000500


Imagining a Complex Maya Political Economy

Dahlin, B.H., C.T. Jensen, R.E. Terry, D.R. Wright & T. Beach,
2007. In search of an ancient Maya market. Latin Amer-
ican Antiquity 18, 363–84.

Dahlin, B.H., D. Bair, T. Beach, M. Moriarty & R. Terry, 2010.
The dirt on food: ancient feasts and markets among
the Lowland Maya, in Pre-Columbian Foodways: Inter-
disciplinary approaches to food, culture, and markets in
Mesoamerica, eds. J.E. Staller & M. Carrasco. New York
(NY): Springer, 191–232.

de Bourbourg, B., 1869–70. Manuscrit Troano. Paris: Im-
primerie Impériale.

de Rosny, L., 1883. Codex Cortesianus. Paris: Libraires de la
Société d’Ethnographie.

Eaton, J.D., 1978 Archaeological Survey of the Yucatan-
Campeche Coast. (Middle American Research Institute
Publication 46, Part I.) New Orleans (LA): Tulane Uni-
versity.

Einzig, P., 1949. Primitive Money in its Ethnological, Historical
and Economic Aspects. London: Eyre & Spottiswoode.

Eppich, E.K., 2007. WK-13: Excavaciones en el Grupo Chok
[WK-13: Excavations in the Chok Group], in Proyecto
Arqueológico El Perú-Waka’: Informe No. 4, Temporada
2006, eds. H.L. Escobedo & D.A. Freidel. (Report
to the Dirección General del Patrimonio Cultural y
Natural de Guatemala, Mesoweb.com) Dallas (TX):
Southern Methodist University, 259–310.

Eppich, E.K. & M. Rich, 2007. Comparison of elite mortuary
assemblages at El Perú-Waka,́ Guatemala. Poster pre-
sented at the 106th Annual Meeting for the American
Anthropological Association, Washington (DC).

Escobedo, H.L. & J.C. Meléndez, 2007. WK-03: Excava-
ciones en la Estructura M12-32 [Excavations in Struc-
ture M12-32], in Proyecto Arqueológico El Perú-Waka’:
Informe No. 4, Temporada 2006, Eds. H.L. Escobedo
& D.A. Freidel. (Report to the Dirección General
del Patrimonio Cultural y Natural de Guatemala,
Mesoweb.com) Dallas (TX): Southern Methodist Uni-
versity, 89–124.

Feinman, G.M. & C. P. Garraty, 2010. Preindustrial markets
and marketing: archaeological perspectives. Annual
Review of Anthropology 39,167–91.

Fenenga, G.L., 1988. An analysis of the shell beads and orna-
ments from CA-MNT-33A, Carmel Valley, Monterey
County, California. Coyote Press Archives of California
Prehistory 23, 87–105.

France, E.L., 2008. Apéndice H: restos de concha y tabla
de datos, in Proyecto Los Fundamentos Económicos de
Mayapan: Informe Final para el Consejo de Arqueología,
INAH, eds. M.A. Masson, C. Peraza L. & T.S. Hare. Al-
bany (NY): Department of Anthropology, University
at Albany-SUNY.

Freidel, D.A. & H.L. Escobedo, 2007. Los señores del reino
del ciempiés: comentarios sobre la cuarta temporada
de campo en El Perú, in Proyecto Arqueológico El Perú-
Waka’: Informe No. 4, Temporada 2006, eds. H.L. Es-
cobedo & D. Freidel. (Report for the Dirección Gen-
eral del Patrimonio Cultural y Natural de Guatemala,
Mesoweb.com) Dallas (TX): Southern Methodist Uni-
versity, 491–508.

Freidel, D.A. & S.P. Guenter, 2006. Soul bundle caches,
tombs, and cenotaphs: creating the places of resur-
rection and accession in Maya kingship, in Sacred Act
of Ritual Bundling in Mesoamerica, eds. J. Guernsey
& F.K. Reilly. Barnardsville (NC): Boundary End Ar-
chaeology Research Center, 59–79.

Freidel, D.A., K. Reese-Taylor & D. Mora-Marin, 2002. The
origins of Maya civilization: the old shell game, com-
modity, treasure, and kingship, in Ancient Maya Polit-
ical Economies, eds. M.A. Masson & D.A. Freidel. Wal-
nut Creek (CA): Altamira, 41–86.

Freidel, D.A., & F.K. Reilly III, 2010. The flesh of the god:
cosmology, food, and the origins of political power in
ancient Southeastern Mesoamerica, in Pre-Columbian
Foodways: Interdisciplinary approaches to food, culture,
and markets in Mesoamerica, eds. J.E. Staller & M. Car-
rasco. New York (NY): Springer, 635–80.

Freidel, D.A., M.E. Rich & F.K. Reilly III, 2010. Resurrecting
the maize king. Archaeology 63(5), 42–5.

Freidel, D.A., L. Schele & J. Parker, 1993. Maya Cosmos: Three
thousand years on the shaman’s path. New York (NY):
William Morrow.

Freidel, D.A. & C. K. Suhler, 1998. Visiones serpentinas y
laberintos mayas. Arqueología Mexicana 6(34), 28–37.

Garber, J.F., 1989. Archaeology at Cerros, Belize, Central
America, Vol. II: The Artifacts. Dallas (TX): Southern
Methodist University Press.

Garraty, C.P., 2010. Investigating market exchange in an-
cient societies: a theoretical review, in Archaeological
Approaches to Market Exchange in Ancient Societies, eds.
C.P. Garraty & B.L. Stark. Boulder (CO): University
Press of Colorado, 3–32.

Graeber, D., 2012. Debt, The First 5,000 Years. Brooklyn (NY):
Melville House Publishing.

Hammond, N., 1991a. Ceramic, bone, shell, and ground
stone artifacts, in Cuello: An early Maya community in
Belize, ed. N. Hammond. Cambridge: Cambridge Uni-
versity Press, 176–91.

Hammond, N., 1991b. Cuello considered: summary and
conclusions, in Cuello: An early Maya community in Be-
lize, ed. N. Hammond, Cambridge: Cambridge Uni-
versity, 235–48.

Hosler, D., 2003. Metal production, in The Postclassic
Mesoamerican World, eds. M.E. Smith & F.F. Berdan.
Salt Lake City (UT): University of Utah Press, 159–
71.

Houston, S.D., 1997. Aking worth a hill of beans. Archaeology
50(3), 40.

Houston, S.D. & D. Stuart, 1998. The ancient Maya self: per-
sonhood and portraiture in the Classic period. RES:
Anthropology and Aesthetics 33, 73–101.

Houston, S.D., D. Stuart & K. Taube, 2006. The Memory
of Bones, Body, Being and Experience among the Classic
Maya. Austin (TX): University of Texas Press.

Humberto Ruz, M., 1988. Appendix 1. Tzeltal/Spanish
words from the mid-sixteenth century Copanaguastla
vocabulary of Fr. Domingo de Ara, with an English
translation, in Highland Chiapas before the Spanish Con-
quest, ed. E.E. Calnek. (Papers of the New World

51

https://doi.org/10.1017/S0959774316000500 Published online by Cambridge University Press

https://doi.org/10.1017/S0959774316000500


David A. Freidel, Marilyn A. Masson & Michelle Rich

Archeological Foundation 55.) Provo (UT): Brigham
Young University, 65–79.

Hutson, S.R., B.H. Dahlin & D. Mazeau, 2010. Com-
merce and cooperation among the Classic Maya: the
Chunchucmil case, in Cooperation in Social and Eco-
nomic Life, ed. R. Marshall. Lanham (MD): Altamira,
81–103.

Johnson, M., 1970. The cowrie currencies of west Africa, part
I. The Journal of African History 11, 17–49.

Jones, R.A. 1976. The origin and development of media of
exchange. The Journal of Political Economy 84, 757–76.

Justeson, J., 2009. Numerical cognition and the development
of zero in Mesoamerica, in The Archaeology of Measure-
ment: Comprehending heaven, earth and time in ancient so-
cieties eds. I. Morely & C. Renfrew. Cambridge: Cam-
bridge University Press, 43–53.

Kamp, K.A., J.C. Whittaker, R. Guerra, K. McLean, P. Brands
& J.V. Guerra Awe, 2006. A ritual Maya spindle whorl
deposit from the site of El Pilar, Belize. Journal of Field
Archaeology 31(4), 411–23.

Keegan, W. & B. Carlson, 2008/2009. Blessed are the bead-
makers. Times of the Islands: Sampling the Soul of
the Turks and Caicos Islands Winter 2008/2009 on-
line publication. http://www.timespub.tc/2009/01/
blessed-are-the-beadmakers/

Keller, A.H., 2008. The Chan shell collection: creating com-
munity with shell. Paper presented at the 73rd Society
for American Archaeology Meetings, 30 March, Van-
couver.

Kerr, J., n.d. Where do you wear your paint pot?
Mayavase.com Precolumbian Portfolio. http:
//research.mayavase.com/portfolio_hires.php?
search=8019&date_added=&image=8019a&display=
8&rowstart=0 (accessed 12 September 2016).

King, E.M. (ed.), 2015. The Ancient Maya Marketplace: The ar-
chaeology of transient space. Tucson (AZ): University of
Arizona Press.

Knub, J.N., S. Thun & C. Helmke, 2009. The divine rite
of kings: an analysis of Classic Maya impersonation
statements, in The Maya and Their Sacred Narratives:
Text and context in Maya mythologies (Proceedings of
the 12th European Maya Conference, Geneva, December
7–8, 2007), eds. G. Le Fort, R. Gardiol, S. Matteo &
C. Helmke. (Acta mesoamerica 20.) Markt Schwaben:
Anton Saurwein, 177–95.

Lacadena García-Gallo, A., 2008. El título Lakam: evidencia
epigráfica sobre la organización tributaria y militar in-
terna de los reinos mayas del clásico. Mayab 20, 23–43.

Landa, D. de, 1941. Landa’s Relaciones de las Cosas de Yucatan
(trans. A. Tozzer). (Papers of the Peabody Museum
of Archaeology and Ethnology 18.) Cambridge (MA):
Harvard University Press.

Laporte, J.P. & W. Fialko, 1995. Un reencuentro con Mundo
Perdido, Tikal, Guatemala. Ancient Mesoamerica 6(1),
41–94.

Lesure, R., 1999. On the genesis of value in early hierarchi-
cal societies, in Material Symbols: Culture and economy
in prehistory, ed. J.E. Robb. (Center for Archaeological

Investigations, Occasional Paper 26.) Carbondale (IL):
Southern Illinois University, 23–55.

Masson, M.A. & D.A. Freidel, 2012. An argument for Classic
Era Maya market exchange. Journal of Anthropological
Archaeology 31, 455–84.

Masson, M.A. & D.A. Freidel, 2013. Wide open spaces: a
long view of the importance of Maya market ex-
change, in Merchants, Markets, and Exchange in the Pre-
Columbian World, eds. K.G. Hirth & J. Pillsbury. Wash-
ington (DC): Dumbarton Oaks, 201–28.

Masson, M.A. & C. Peraza, L., 2007.
Kukulkan/Quetzalcoatl, death god, and creation
mythology of burial shaft temples at Mayapán.
Mexicon 29 (3), 77–85.

Masson, M.A. & C. Peraza, L., 2014. The economic founda-
tions, in Kukulkan’s Realm: Urban life at ancient Maya-
pan, eds. M.A. Masson & C. Peraza. Boulder (CO):
University Press of Colorado, 269–424.

Mathews, P., 1993. The ‘Bee Man’ of Tonina. (Texas Notes on
Precolumbian Art, Writing and Culture 46.) Austin
(TX): Center for the History and Art of Ancient Amer-
ican Culture, University of Texas.

Maurer, B., 2006. The anthropology of money. Annual Re-
view of Anthropology 35, 15–36.

McAnany, P.A., 1995. Living With the Ancestors: Kinship and
kingship in ancient Maya society. Austin (TX): Univer-
sity of Texas Press.

McAnany, P.A., 2010. Ancestral Maya Economies in Archaeo-
logical Perspective. Cambridge: Cambridge University
Press.

McAnany, P.A., 2013 Artists, Ikatz, and statecraft: provi-
sioning Classic Maya royal courts, in Merchants, Mar-
kets, and Exchange in the Pre-Columbian World, eds.
K.G. Hirth & J. Pillsbury. Washington (DC): Dumbar-
ton Oaks, 229–53.

Milbrath, S. & C. Peraza, L., 2003. Mayapan’s scribe: a link
with Classic Maya artists. Mexicon 25, 120–23.

Miller, M., 2013. The Spectacle of the Late Maya Court: Reflec-
tions on the murals of Bonampak. Austin (TX): Univer-
sity of Texas Press.

Miller, M. & S. Martin, 2004. Courtly Art of the Ancient Maya.
New York (NY): Thames & Hudson.

Moholy-Nagy, H., 1963. Shells and other marine material
from Tikal. Estudios de Cultura Maya 3, 65–83.

Moholy-Nagy, H., 2003a. Beyond the catalog: the chronol-
ogy and contexts of Tikal artifacts, in Tikal: Dynasties,
foreigners, and affairs of state, ed. J.A. Sabloff. Santa Fe
(NM): School of American Research Press, 83–110.

Moholy-Nagy, H., 2003b. The Artifacts of Tikal: Utilitarian ar-
tifacts and unworked material. Tikal Report 27, Part B.
Philadelphia (PA): University of Pennsylvania Mu-
seum of Archaeology and Anthropology.

Moholy-Nagy, H., 2008. Appendices 5 and 6, in The Arti-
facts of Tikal: Ornamental and ceremonial artifacts and un-
worked material. Tikal Report 27, Part A, by H. Moholy-
Nagy & W.R. Coe. Philadelphia (PA): University of
Pennsylvania Museum of Archaeology and Anthro-
pology.

52

https://doi.org/10.1017/S0959774316000500 Published online by Cambridge University Press

http://www.timespub.tc/2009/01/blessed-are-the-beadmakers/
http://research.mayavase.com/portfolio_hires.php?search=8019&date_added=&image=8019a&display=8&rowstart=0
https://doi.org/10.1017/S0959774316000500


Imagining a Complex Maya Political Economy

Moholy-Nagy, H. & W.R. Coe, 2008. The Artifacts of Tikal:
Ornamental and ceremonial artifacts and unworked mate-
rial. Tikal Report No. 27, Part A. Philadelphia (PA): Uni-
versity of Pennsylvania Museum of Archaeology and
Anthropology.

Ogundiran, A., 2002. Of small things remembered: beads,
cowries, and cultural translations of the Atlantic ex-
perience in Yorubaland. International Journal of African
Historical Studies 35, 427–57.

Piña Chan, R., 1978. Commerce in the Yucatec peninsula: the
Conquest and Colonial period, in Mesoamerican Com-
munication Routes and Culture Contacts, eds. T.A. Lee
& C. Navarrete. (Papers of the New World Archaeo-
logical Foundation 40.) Provo (UT): Brigham Young
University, 37–48.

Quiggin, A.H., 1949. A Survey of Primitive Money: The be-
ginning of currency. New York/London: Barnes & No-
ble/Methuen.

Rathje, W.L., 1973. El descubrimiento de un jade olmeca en
la isla de Cozumel, Quintana Roo, Mexico. Estudios de
cultura maya 9, 85–91.

Reents-Budet, D., 1991. Holmul dancer theme in Maya art,
in Sixth Palenque Round Table, 1986, ed. V.M. Fields.
(Sixth Palenque Round Table, 1986.) Norman (OK):
University of Oklahoma Press, 217–22.

Reents-Budet, D., 1994. Painting the Maya Universe: Royal ce-
ramics of the Classic period. Durham (NC): Duke Uni-
versity Press.

Reents-Budet, D., 2006. Power material in ancient
Mesoamerica: the roles of cloth among the Clas-
sic Maya, in Sacred Acts of Wrapping and Binding
in Mesoamerica, eds. J. Guernsey & F.K. Reilly III.
Barnardsville (NC): Boundary End Archaeology
Research Center, 105–26.

Rice, P.M., 2009. On Classic Maya political economies. Jour-
nal of Anthropological Archaeology 28, 70–84.

Rich, M., 2008. Analysis of samples and artifacts from the Mi-
rador Group, El Perú-Waka’. Los Angleles (CA): FAMSI.
http://www.famsi.org/reports/07087/

Rich, M. 2011. Ritual, Royalty and Classic Period Politics:
The Archaeology of the Mirador Group at El Perú-Waka’,
Petén, Guatemala. PhD dissertation, Southern Methodist
University.

Rich, M. & D. Freidel, 2010. Assemblage of figurines from
the tomb of an unknown ruler (AD 550–650), El Perú-
Waka’, Guatemala, in Fiery Pool: The Maya and the
mythic sea, eds. D. Finamore & S.D. Houston. New
Haven (CT): Yale University Press, 284–7.

Rich, M., V. Matute & J. Piehl, 2007. WK-11: Excavaciones en
la Estructura O14-04, in Proyecto Arqueológico El Perú-
Waka’: Informe No. 4, Temporada 2006, eds. H.L. Es-
cobedo & D.A. Freidel. (Report submitted to the
Instituto de Antropología e Historia, Guatemala,
Mesoweb.com) Dallas (TX): Southern Methodist Uni-
versity, 217–57.

Rosado Escalante, J.E. & F. Ontiveros (eds.), 1938. Apéndice:
Relación de Valladolid, in Relación de las Cosas de Yu-
catán: Sacada de lo que escribió el padre Fray Diego de

Landa de la Orden de San Francisco M.D.LX.VI, E.G.
Mérida (MX): Triay e Hijos, 213–47.

Rowlett, R., 2000. How Many? A dictionary of units of measure-
ment. Online publication at http://www.unc.edu/∼
rowlett/units/dictB.html

Sabloff, J.A. & W.L. Rathje, 1975. The rise of a Maya mer-
chant class. Scientific American 233, 72–82.

Scarborough, V.L. & F. Valdez, Jr., 2009. An alternative or-
der: the dualistic economies of the ancient Maya. Latin
American Antiquity 20, 207–27.

Schele, L. & D.A. Freidel, 1990. A Forest of Kings: The untold
story of the ancient Maya. New York (NY): William Mor-
row.

Scholes, F. V. & R. L. Roys, 1938. Fray Diego de Landa
and the problem of idolatry in Yucatan, in Coopera-
tion in Research. (Publication 501.) Washington (DC):
Carnegie Institution, 585–620.

Shaw, L.C., 2012. The elusive Maya marketplace: an archae-
ological consideration of the evidence. Journal of Ar-
chaeological Research 20, 117–55.

Sheets, P., 2000. Provisioning the Cerén household: the
vertical economy, village economy, and household
economy in the southeast Maya periphery. Ancient
Mesoamerica 11, 217–30.

Smith, M.E., 1999. On Hirth’s ‘distribution approach’. Cur-
rent Anthropology 40, 528–30.

Smith, M.E., 2003. Key commodities, in The Postclassic
Mesoamerican World, eds. M.E. Smith & F.F. Berdan.
Salt Lake City (UT): University of Utah Press, 117–25.

Smith, M.E., 2004. The archaeology of ancient state
economies. Annual Review of Anthropology 33, 73–102.

Stanton, T.W., D.A. Freidel, C.K. Suhler, T. Ardren, J.N. Am-
brosino, J.M. Shaw & S. Bennett, 2010. Archaeological
Investigations at Yaxuná, 1986–1996. Results of the Selz
Foundation Yaxuna Project. (BAR International series
S2056.) Oxford: Archaeopress.

Stark, B.L. & C.P. Garraty, 2010. Detecting marketplace ex-
change in archaeology: a methodological review, in
Archaeological Approaches to Market Exchange in Ancient
Societies, eds. C.P. Garraty & B.L. Stark. Boulder (CO):
University Press of Colorado, 33–58.

Stross, B., 1985. Palenque: the name. International Journal of
Linguistics 51(4), 592–4.

Stuart, D., 2006. Jade and chocolate: bundles of wealth in
Classic Maya economics and ritual, in Sacred Acts of
Wrapping and Binding in Mesoamerica, eds. J. Guernsey
& F.K. Reilly III. Barnardsville (NC): Boundary End
Archaeology Research Center, 127–44.

Stuart, D., 2010. The LAKAM logogram, in Maya De-
cipherment: A Weblog on the Ancient Maya Script.
http://decipherment.wordpress.com/2010/03/08/
the-lakam-logogram/ (accessed 12 September 2016).

Stuart, D., 2013. Report: Two inscribed bones from
Yaxchilan, in Maya Decipherment, Ideas on An-
cient Maya Writing and Iconography. https:
//decipherment.wordpress.com/2013/05/16/
report-two-inscribed-bones-from-yaxchilan/ (ac-
cessed 12 September 2016).

53

https://doi.org/10.1017/S0959774316000500 Published online by Cambridge University Press

http://www.famsi.org/reports/07087/
http://www.unc.edu/�egingroup count@ "223C
elax 
elax uccode `unhbox voidb@x �group let unhbox voidb@x setbox @tempboxa hbox {count@ global mathchardef accent@spacefactor spacefactor }accent 126 count@ egroup spacefactor accent@spacefactor uppercase {gdef $sim ${{char '176}}}endgroup setbox 	hr@@ hbox {$sim $}@tempdima wd 	hr@@ advance @tempdima ht 	hr@@ advance @tempdima dp 	hr@@ $sim $rowlett/units/dictB.html
http://decipherment.wordpress.com/2010/03/08/the-lakam-logogram/
https://decipherment.wordpress.com/2013/05/16/report-two-inscribed-bones-from-yaxchilan/
https://doi.org/10.1017/S0959774316000500


David A. Freidel, Marilyn A. Masson & Michelle Rich

Stuart, D., S.D. Houston, & J. Robertson, 1999. Recovering
the past: Classic Maya language and Classic Maya
gods, in Notebook for the XXIII Maya Hieroglyphic Fo-
rum at Texas. Austin (TX): Department of Art and Art
History, University of Texas at Austin.

Suhler, C.K. & D.A. Freidel, 1998. Life and death in a Maya
war zone. Archaeology May–June, 28–34.

Taube, K.A., 1992. The Major Gods of Yucatan. Washington
(DC): Dumbarton Oaks.

Taube, K.A., 2004. Olmec Art at Dumbarton Oaks. Washington
(DC): Dumbarton Oaks.

Taube, K.A., 2006. The symbolism of jade in Classic Maya
religion. Ancient Mesoamerica 16, 23–50.

Taube, K.A., 2010. Where earth and sky meet: the sea and
sky in ancient and contemporary Maya cosmology,
in Fiery Pool: The Maya and the mythic sea, eds. D. Fi-
namore & S.D. Houston. New Haven (CT): Yale Uni-
versity Press, 202–19.

Thompson, J.E.S., 1950. Maya Hieroglyphic Writing. Norman
(OK): University of Oklahoma Press.

Tokovinine, A. & D. Beliaev, 2013. People of the road: traders
and travelers in ancient Maya words and images, in
Merchants, Markets and Exchange in the Pre-Columbian
World, eds. K.G. Hirth & J. Pillsbury. Washington
(DC): Dumbarton Oaks, 169–200.

Tozzer, A., 1941. Notes, in Landa’s Relaciones de las Cosas de
Yucatan, by D. de Landa. (Papers of the Peabody Mu-
seum of Archaeology and Ethnology 18.) Cambridge
(MA): Harvard University Press.

Trubitt, M.B.D., 2003. The production and exchange of ma-
rine shell prestige goods. Journal of Archaeological Re-
search 11, 243–77.

von Reden, S., 2010. Money in Classical Antiquity. Cam-
bridge: Cambridge University Press.

Willey, G.R., 1972. The Artifacts of Altar de Sacrificios. (Papers
of the Peabody Museum of Archaeology and Ethnol-
ogy 64.) Cambridge (MA): Harvard University Press.

Willey, G.R., 1978. Artifacts, in Excavations at Seibal, Depart-
ment of Petén, Guatemala, ed. G.R. Willey. (Memoirs of
the Peabody Museum of Archaeology and Ethnology
14.) Cambridge (MA): Harvard University Press, 1–
189.

Yaeger, J. & C. Robin, 2004. Heterogeneous hinterlands: the
social and political organization of commoner settle-
ments near Xunantunich, Belize, in Ancient Maya Com-
moners, eds. J.C. Lohse & F. Valdez, Jr. Austin (TX):
University of Texas Press, 148–73.

Yang, B., 2004. Horses, silver, and cowries: Yunnan in
global perspective. Journal of World History 15, 281–
322.

Zender, M., 2006. Classic Maya religion, politics and
history. Workshop presented at the 11th Euro-
pean Conference, Ecology, Power, and Religion in
Maya Landscapes. Malmo (Sweden), 4–9 December
2006.

Author biographies

David Freidel is a professor of Anthropology at Washing-
ton University-St. Louis. He co-directs the El Perú-Waka’
Regional Archaeological Project in Guatemala (since 2003).
His research focuses on the politics, economics, history and
religion of the ancient Maya. His most recent (2015) works
include chapters entitled ‘Lords of the life force and their
people: reflections on ritual violence and reverence in the
Maya archaeological record’ and ‘Markets and marketing in
the Classic Maya lowlands: a case study from El Peru-Waka’
(with K. Eppich).

Marilyn Masson is a professor of Anthropology at Albany
SUNY. She co-directs the Economic Foundations of Maya-
pan research project in Yucatan, Mexico. Her research fo-
cuses on pre-modern political economies, ancient urban life,
household archaeology and the Postclassic Maya period.
She is the author/editor of three books: In the Realm of
Nachan Kan: Postclassic Maya archaeology at Laguna de On, Be-
lize (2000), Ancient Maya Political Economies (2002, with D.
Freidel) and Kukulcan’s Realm: Urban life at ancient Mayapan
(2014, with C. Peraza).

Michelle Rich is the Mellon Postdoctoral Curatorial Fellow
in the Program in the Arts of the Ancient Americas at the
Los Angeles County Museum of Art, where she is develop-
ing an installation entitled Mesoamerican Figurines: Past bod-
ies/present meanings. As member of the El Perú-Waka’ Re-
gional Archaeological Project (Guatemala), her research fo-
cuses on civic-ceremonial architecture and the scientific and
iconographic analysis of ritual contexts. Recent publications
include an edited volume (with O. Navarro-Farr), Archae-
ology at El Perú-Waka’: Ancient Maya Performances of Ritual,
Memory and Power (2014), and a book chapter, ‘Pecked cir-
cles and divining boards: calculating instruments in ancient
Mesoamerica’ (2015, with D. Freidel).

54

https://doi.org/10.1017/S0959774316000500 Published online by Cambridge University Press

https://doi.org/10.1017/S0959774316000500

	Accounting practices reflected in Maya art and funerary assemblages
	Big number banners
	Counting tokens
	Counting sticks
	Writing palettes

	Shell money
	Shells, scribes and nobles
	Cowries and olive shells as monetary units and as ornaments
	Pendants, ‘tinklers’ and beads at and before the Contact Period

	Scarcity and renewability criteria
	Lengths, weights and other measures
	Diachronic variation and continuity in potential Maya shell monies
	Greenstone
	Discussion
	Notes
	References

