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Abstract

Throughout the long history of Classic Maya hieroglyphs, a logosyllabic writing system used from
the late first millennium BCE through the mid-second millennium CE in southern Mesoamerica, the
most commonly recorded phonetic value was the syllable u (/ʔu/). With over a dozen different u hiero-
glyphs, Classic Maya scribes had more options for recording /ʔu/ than any other syllable or logo-
graph. Cognitive approaches to writing systems typically attribute graphemic variation (i.e., alternation
between signs with equivalent linguistic value) to semantic differences like animacy or to non-linguistic
factors like identity. Distribution of Classic Maya u hieroglyphs, however, suggests that morphosyn-
tactic context influenced which grapheme scribes wrote and when. This case suggests that scribal
knowledge of Classic Maya hieroglyphs included ideas about writing’s relationship to language. It also
highlights the cognitive relevance of morphosyntax for a writing system’s users as they differentiate
among graphic signs with identical linguistic denotation.
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1. Introduction

Linguistic ideals mandate that a writing system should have a perfect one-to-one corre-
spondence between phonetic and graphic units; in other words, each phoneme, or smallest
meaningful unit of sound, should correspond to one and only one written sign, and vice versa
(Defrancis, 1996; cf. Meletis, 2019). In practice, writing systems have never achieved perfect
one-to-one sign–sound correspondence in their orthography or norms about how and when
to use the signs within a writing system (Meletis & Dürscheid, 2022, p. 171). Those that
have come closest to the linguistic ideal have only done so through top-down orthographic
reform (Defrancis, 1996, pp. 367–369). In the absence of centralized intervention, premodern
scribes sometimes made individual or collective efforts to regularize writing conventions on
the ground. For example, the orthography in the early eighth-century Japanese manuscript
known as the Kojiki��� systematizes sign–sound correspondences such that one charac-
ter has only one reading (Inukai, 1996, as cited in Lurie, 2011, pp. 228–229). In this respect,
the Kojiki was unusual for its time; contemporaneous texts indicate that other Japanese
scribes tended to use a given character across various semantic contexts and to choose among
several distinct logographs to communicate a given meaning (Inukai, 1996, as cited in Lurie,
2011, pp. 228–229).

One inherent challenge to the pursuit of the one-to-one ideal is that the model does not
account for other phonetic factors like suprasegmentals that derive their significance from
relative rather than absolute values (Defrancis, 1996, p. 366). Other linguistic factors like
semantics may influence graphemic variation, too. For example, the increasing frequency
of written references to humans and other animate beings seems to have driven the rise
of “sentence-internal capitalization” in German and English orthography during the 16th
and 17th centuries (Barteld, Hartmann, & Szczepaniak, 2016; Nowak & Hartmann, 2024).
Another challenge is language change, which proceeds more quickly and disjointedly than
adaptations in the written language (Defrancis, 1996, p. 366). Isolation of local temple
communities in Roman-period Egypt, for instance, appears to have accelerated orthographic
variation among scribal traditions (Ryholt, 2017, p. 178). Writing systems have always
featured a certain degree of graphemic variation or alternation between signs with the same
linguistic value with equivalent linguistic value.

Graphemic variation affords writers more flexibility in composition. It also creates ambi-
guity for readers facing signs or passages with multiple possible linguistic interpretations.
Over the course of human history, writers have developed a range of strategies for adapting to
the cognitive demands presented by reading and writing in a context of graphemic variation.
Many strategies have entailed streamlining graphemic selection and interpretation. Hittite
cuneiform scribes in Anatolia and northern Syria during the mid-second millennium BCE
had at their disposal both syllabic signs and so-called Sumerograms or logographs inherited
from Sumerian (Kudrinski & Yakubovich, 2016; Laroche, 1978; Weeden, 2011). But they did
not necessarily use the signs interchangeably. In the case of verbs, for instance, they initially
limited Sumerograms to nominal forms derived from verbs and almost always wrote other
verbal forms with syllabic signs only (Busse, 2013, pp. 89–90). Writers in Shang-dynasty
China, in turn, added strokes to create new characters from polyvalent or homophonic signs,
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increasing the sign inventory to make reading more transparent (Demattè, 2022, pp. 329–330).
Similarly, the Egyptian scribe Amennakhte, who was active in Deir el-Medina in the mid-12th
century BCE, regularized his hieroglyphic spellings of singular and plural nominal morphol-
ogy, whereas texts from his contemporaries manifest a range of orthographic variation (Polis,
2017, pp. 103–104).

In light of modern studies of literacy acquisition, these ancient developments appear to
reflect readers and writers’ ability to process orthographic variation more quickly when it
patterns with morphosyntactic or morphophonological features. Dutch children learning to
spell regular past tense verb forms choose between the past-tense suffixes -de(n) or -te(n),
allographs whose distribution in standard orthography is graphotactically determined, based
on visual recognition and frequency, in addition to morphophonological understanding of
each form’s correct pronunciation (de Bree, van der Ven, & van der Maas, 2017). Other
studies have found that the German system of regular noun capitalization facilitates quicker
processing of semantic and syntactic roles by drawing attention to nominal phrases (Bock,
Augst, & Wegner, 1985; Bock, Hagenschneider, & Schweer, 1989; see also Gfroerer,
Günther, & Bock, 1989). Chinese homographs, characters with several semantically and
sometimes phonetically distinct readings that vary according to context, have been found
to prime word processing more effectively than characters that are homophonic but not
homographic (Wu, Tsang, Wong, & Chen, 2017; Zhou, Marslen-Wilson, Taft, & Shu, 1999).
Streamlined or regularized sign–sound correspondences within a writing system thus lightens
the processing load for its users.

The present article examines a set of Classic Maya (250–900 CE) hieroglyphs whose dis-
tribution suggests that scribes mapped graphemic variation onto morphosyntactic patterns.
The graphemes in question all denote the Classic Mayan syllable /ʔu/, which epigraphers
transcribe as u or, less commonly, ‘u when analyzing hieroglyphic inscriptions (see Fox &
Justeson, 1984a; Stuart, 1988). Scribes introduced more than a dozen u hieroglyphs over the
course of Classic Maya history. The signs were used in syllabic spellings of lexemes, most
often the intransitive stem uht “happen, occur” (Stuart, 1990). More frequently, they denoted
morphological information and specifically the preconsonantal form (u-) of the third-person
singular ergative pronoun (Stuart, 1990, pp. 219–220; Thompson, 1950, p. 188). In theory,
Classic Maya scribes could use all u signs interchangeably because of their equivalent pho-
netic value. In the case of such free variation, one would expect the relative frequency of u
graphemes to remain somewhat consistent across linguistic environments. Close examination
of graphemic distribution in written texts, however, indicates that scribal preferences for one
grapheme over another were conditioned at least in part by morphosyntactic context.

2. Classic Maya writing and the syllable u

Maya hieroglyphs were used continuously from at least the fourth century BCE through the
16th century CE across a region spanning what is now southern Mexico, Guatemala, Belize,
western Honduras, and western El Salvador (Fig. 1). The majority of hieroglyphic texts date
to the Late Classic period (600–820), an era of cultural florescence that proceeded the col-
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Fig. 1. Map of the Maya lowlands indicating archaeological sites mentioned in this article. (Compiled by the
author in ArcGISPro. World Imagery (WGS84) basemap copyright 2023 Esri, Maxar, Earthstar Geographics, and
the GIS User Community.)

lapse of divine kingship and abandonment of many lowland sites during the Terminal Classic
period (820–900; see Coe & Houston, 2022; Houston & Martin, 2016). Typologically, the
writing system is logo-syllabic. Almost all hieroglyphs fall into one of two classes: logographs
denoting a consonant–vowel sequence or cluster—usually CVC or, less commonly, CVCVC
or CVCCVC—plus associated semantic meaning, and hieroglyphs denoting a syllable (CV)
with no semantic content (Law & Stuart, 2017, p. 154; see Justeson & Campbell, 1984).

A few signs are polyvalent and have a logographic and a syllabic value so that the reader
must deduce based on context which reading applies on a given occasion (Fox & Justeson,
1984b). Lexemes are more likely to be written with a logograph, whereas morphological
information is denoted almost exclusively with syllabic hieroglyphs. Some epigraphers have
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proposed classifying the latter signs as “morphosyllables,” an in-between class of syllabic
signs that function as logographs in specific morphosyntactic contexts (Houston, Robertson,
& Stuart, 2001, pp. 14–23). However, the proposal has not been widely adopted (Gronemeyer,
2011; Lacadena García-Gallo & Wichmann, 2019, pp. 187–189; Mora-Marín, 2010).

Graphically speaking, the hieroglyph was the smallest basic unit within a Classic Maya
text. Hieroglyphs were arranged into so-called glyph blocks, roughly square collocations that
could contain anywhere from one to more than a dozen individual hieroglyphs and often, but
not always, corresponded to a lexical unit or phrase (Stone & Zender, 2011, p. 17; see Prager
& Gronemeyer, 2018). A text consisted of at least one and up to more than 100 glyph blocks,
and although scribes often experimented with layout, glyph blocks were most commonly
arranged and read in double-column format.

The hieroglyphic script encoded a historical language now referred to as Classic Mayan,
whose closest modern-day linguistic relative is widely considered to be the endangered
language Ch’orti’ (Houston et al., 2001; Houston, Robertson, & Stuart, 2000). As something
of an elite lingua franca, Classic Mayan was written in inscriptions across the lowlands
for centuries but probably was not widely spoken for much of that time. In some texts,
epigraphers have identified elements of other, local languages, especially from the Tzeltalan
and Yucatecan branches of the Mayan language family, which suggest that many scribes
were operating in a diglossic context (Hruby & Child, 2004; Josserand & Hopkins, 2002;
Lacadena García-Gallo, 2000; Wald, 2004).

A typological overview of Classic Mayan is beyond the scope of this article (see recent
summary in Law & Stuart, 2017). The structural feature most central to the following discus-
sion is ergativity. Like other Mayan languages, Classic Mayan featured ergative-absolutive
morphosyntactic alignment, with one set of ergative pronouns (commonly referred to in
Mayan linguistics as “Set A”) for the agent of transitive verbs and another set of absolutive
pronouns (“Set B”) for the object of transitive verbs, the subject of intransitive verbs, and
non-verbal predicates (Law & Stuart, 2017, pp. 143, tab. 6.3; see Law, Robertson, & Houston,
2006). In Classic Mayan, the ergative or “Set A” pronouns were also used as possessive
pronouns for nominal phrases, a feature shared with other Mayan languages (Law & Stuart,
2017, p. 144). Hieroglyphic texts were written predominately in the third person, and plural
forms were frequently underrepresented as singular in nominal and verbal morphology (Law
& Stuart, 2017, pp. 143–145; cf. Law, 2014, pp. 74–81, 97–101). Consequently, the best
attested Classic Mayan pronoun by far is the third-person singular ergative form, realized as
y- in the prevocalic position and as u- in the preconsonantal position. The present case study
concerns hieroglyphs that were used in part to represent the latter allomorph.

Throughout the writing system’s history, Classic Maya orthography was defined by scribal
preferences or tendencies rather than by authoritative rules or standardization. Although
Meletis and Dürscheid (2022, pp. 172,173) apply the label of “unstandardised writing system-
s…without an official orthography” primarily to “relatively young” systems, they acknowl-
edge that even centrally established orthographies tend to have their roots in “user-based
conventions” that were shaped by sociohistorical context and decentralized dissemination of
norms. The latter scenario, which Jan Goossens (1994, p. 84) has described as “spontaneous
standardization,” characterized Maya writing for nearly two millennia. The hieroglyphs were
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Fig. 2. Common Classic Maya hieroglyphs with the syllabic value u: (a) T0001br, (b) T0001bh, (c) T0204bt, (d)
T0204bv, (e) T0513bt, and (f) T0513bv. Drawings by Christian Prager.

used across dozens of polities that shared a cultural and linguistic background but had no
common political affiliation (Martin, 2020; Martin & Grube, 2000). Despite ample evidence
of Classic Maya scribal and artistic exchange, there is no indication that any one community
exercised normative influence on writing practices across the region (Matsumoto, 2021). The
patterns identified in this study thus reflect shared practices that arose through generations of
knowledge transmission among scribes as opposed to conventions enforced by a centralized
authority.

3. Hieroglyphs for the syllable u: T0001br-bh, T0204bt, T0204bv, T0513bt-bv

The most frequently written syllable in the Classic Maya corpus, u is expressed in the
hieroglyphic script by over two dozen distinct graphemes, far more than any other linguistic
value. The first and only systematic study to date of the syllable’s many hieroglyphic forms is
an unpublished term paper by Brewer (1998), who observed meaningful patterns in distribu-
tion between communities and in the number of variants used at any given political center. He
argued that the distinctive distribution of u graphemes arose from interaction between indi-
vidual practices and “consensus or unity among the scribes” about which variants to deploy
in which contexts (Brewer, 1998, p. 10). Although Brewer (1998) and Stuart (1990) before
him allude to preferences for u signs based on linguistic or textual context, that aspect of
orthography was not the focus of their respective studies at the time.

Here, I examine the distribution of four of the most common u hieroglyphs, which are
designated as T0001bh-br, T0204bt, T0513bt-bv, and T0204bv (Fig. 2a–f), respectively, in
the classification established by Thompson (1962) that the Textdatenbank und Wörterbuch
des Klassischen Maya (TWKM) project at the University of Bonn, Germany, is currently
updating (Prager & Gronemeyer, 2018).1 All four graphemes are attested by the early sixth
century, whereafter they rapidly became associated with specific morphosyntactic contexts
of use (Matsumoto, 2021, pp. 413–418). Based on distributional analysis, I argue that
morphosyntactic concerns influenced which u grapheme scribes wrote and when. Scribal
knowledge of the Classic Maya hieroglyphic script thus included ideas about writing’s
relationship to language, including morphosyntax’s influence on selection among graphic
signs with identical linguistic denotation.
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Table 1
Distribution of u syllabic hieroglyphs across all contexts in texts from 19 Classic Maya dynastic centers. Percent-
age totals may deviate slightly from 100% due to rounding

T0001bh-br
(% Total)

T0204bt
(% Total)

T0204bv
(% Total)

T0513bt-bv
(% Total)

Other u
(% Total)

Total u
hieroglyphs

Calakmul 54 (59.3) 8 (8.8) 6 (6.6) 11 (12.1) 12 (13.2) 91
Cancuen 3 (6.0) 2 (4.0) 2 (4.0) 14 (28.0) 29 (58.0) 50
Caracol 88 (63.3) 13 (9.4) 1 (0.7) 17 (12.2) 20 (14.4) 139
Chichen Itza 58 (43.0) 4 (3.0) 1 (0.7) 10 (7.4) 62 (45.9) 135
Coba 49 (76.6) 3 (4.7) 0 5 (7.8) 7 (10.9) 64
Copan 186 (40.1) 37 (8.0) 35 (7.5) 37 (8.0) 169 (36.4) 464
Dos Pilas/Aguateca 46 (24.1) 8 (4.2) 23 (12.0) 43 (22.5) 71 (37.2) 191
Itzan 23 (41.1) 1 (1.8) 2 (3.6) 5 (8.9) 25 (44.6) 56
La Corona 54 (37.5) 22 (15.3) 24 (16.7) 29 (20.1) 15 (10.4) 144
Machaquila 15 (27.3) 7 (12.7) 1 (1.8) 11 (20.0) 21 (38.2) 55
Naranjo 151 (77.0) 5 (2.6) 3 (1.5) 18 (9.2) 19 (9.7) 196
Palenque 88 (18.4) 86 (18.0) 45 (9.4) 38 (7.9) 221 (46.2) 478
Piedras Negras 140 (54.7) 20 (7.8) 7 (2.7) 39 (15.2) 50 (19.5) 256
Pomona 7 (13.5) 13 (25.0) 9 (17.3) 8 (15.4) 15 (28.8) 52
Pusilha 38 (71.7) 2 (3.8) 0 1 (1.9) 12 (22.6) 53
Quirigua 100 (41.7) 23 (9.6) 19 (7.9) 37 (15.4) 61 (25.4) 240
Tikal 126 (68.9) 32 (17.5) 5 (2.7) 6 (3.3) 14 (7.7) 183
Tonina 126 (59.7) 9 (4.3) 7 (3.3) 29 (13.7) 40 (19.0) 211
Yaxchilan 221 (57.0) 15 (3.9) 17 (4.4) 33 (8.5) 102 (26.3) 388

The present analysis is based on more than 3400 total occurrences of the four graphemes
in texts from 19 dynastic centers, which were selected among more than 75 archaeological
sites with Classic Maya inscriptions because of their relatively large samples of u hieroglyphs
(total n ≥ 50; Fig. 1; Table 1). Data were compiled while reading through each inscription
and entered into a Filemaker database for curation.2 Almost all inscriptions analyzed were
archaeologically excavated; most were carved on monumental stone, although a small num-
ber were molded, carved, incised, or painted in other media such as stone, stucco, bone, or
ceramic. The few unprovenanced texts included in the study are ones for which specialists
have reconstructed a feasible site of origin based on epigraphic and iconographic compari-
son.

The most frequent u grapheme and the single-most common hieroglyph in the Classic
Maya corpus at large is T0001bh and especially its simpler allograph T0001br (Fig. 2a,b).
The graphic origins of T0001bh-br are unclear, although some have proposed that it derives
from representations of a “bead” or “necklace” (uuh in Classic Mayan; Bricker, 1986, p. 52;
Justeson, 1989, p. 32). In the following discussion, I refer to the grapheme as “bracket-u”
for easier reference. The second-most common of the four u hieroglyphs under discussion,
T0204bt (hereafter “head-u”), iconically represents the forehead and eye of a fish (Thompson,
2001[1944], pp. 128–134). Its full form can be seen in the hieroglyph T0204bv (hereafter
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“fish-u”; Fig. 2c,f; Stone & Zender, 2011, p. 191; Thompson, 2001[1944], pp. 128–134; see
also Houston et al., 2000, p. 328).

Although updated classifications identify them as allographs of a common grapheme
(Prager & Gronemeyer, 2018, Abb. 11), I treat head-u and fish-u as separate graphemes
because of their distinct formal properties, which have no bearing on the signs’ phonetic
value but may affect the morphosyntactic contexts in each sign tends to appear. In particu-
lar, the hieroglyphs’ disparate shapes—head-u is long and narrow, while fish-u is thick and
rounded—mean that they tend to occupy different positions within a glyph block. In partic-
ular, head-u often appears on the edges of a glyph block, whereas fish-u is usually at the
center. For the same reason, I maintain the TWKM classification of T0513bt and T0513bv as
allographs of one grapheme, hereafter “jar-u” due to T0513bv’s resemblance to an upturned
vessel (Fig. 2e,f; Fox & Justeson, 1984b, pp. 73–74). Unlike in the case of head-u and fish-u,
the formal differences between the forms of jar-u are relatively minor and have no significant
impact on their position within a glyph block. In addition, occurrences of T0513bv, which is
by far the less common of allograph of jar-u, cluster in texts dated prior to the sixth century
(Matsumoto, 2021, pp. 415–417). In other words, alternation between the allographs may be
largely a function of chronology.

4. Morphosyntactic distribution of u hieroglyphs in Classic Maya texts

Despite different historical trajectories of development and transmission, the distribution of
bracket-u, head-u, fish-u, and jar-u demonstrates that Early Classic scribes were already asso-
ciating the graphemes with particular morphosyntactic contexts (Matsumoto, 2021, pp. 418–
424). The fact that the patterns stabilized in the Late Classic era suggests that scribal knowl-
edge about the four graphemes’ morphosyntactic associations accumulated and disseminated
across the lowlands through ongoing, multigenerational transmission.

4.1. Ergative third-person singular pronoun u-

With the sole exception of the allograph T0513bv (see below), the four u graphemes’ ear-
liest dated examples all occur as the third-person singular ergative pronoun u- in a possessive
construction (Matsumoto, 2021, p. 418). For bracket-u and head-u, the possessive pronoun
remained the primary context of use throughout the Classic period (Fig. 3a-b). Among 310
occurrences of head-u from the 19 dynastic centers (Table 1), almost all are ergative pronouns,
with 80.6% (n = 250) occurring in a possessive construction and 13.5% (n = 42) marking the
subject of a transitive verb (Figs. 3b,f and 4a,b; Table 2). Nonetheless, in the 19 centers’ com-
bined hieroglyphic corpus, head-u does not account for a significantly different proportion of
the ergative pronoun u- relative to its representation among u hieroglyphs across all contexts,
according to a chi-square test of independence (χ2 = 0.66954, df = 1, p = .413; Fig. 4c).3

More telling is the frequency with which bracket-u denotes the third-person singular erga-
tive pronoun, even when considering the grapheme’s predominance among u hieroglyphs
generally (Figs. 3a,e and 4c). It accounts for an average of 46.4% u syllabic signs at the 19
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Fig. 3. Examples of u hieroglyphs (outlined in yellow) as the third-person singular ergative pronoun u- in posses-
sive constructions: (a) T0001br, (b) T0204bt, (c) T0204bv, (d) T0513bt; and as the subject of a transitive verb: (e)
T0001br, f) T0204bt, g) T0204bv,4 h) T0513bt. Photographs by the author (a–g), Carnegie Institution of Wash-
ington, Maya Image Archive (h); (a, c, e, g) courtesy of the Museo Nacional de Arqueología y Etnología de
Guatemala, Guatemala City; (f) courtesy of the Museo de Sitio Pomona/INAH.

dynastic centers (Table 1). Still, bracket-u is overrepresented in pronominal contexts at a
statistically significantly rate at six sites: Dos Pilas-Aguateca, La Corona, Naranjo, Piedras
Negras, Tonina, and Yaxchilan (Table 2). At the paired dynastic centers Dos Pilas and
Aguateca, for example, bracket-u represents just 24.1% of all u hieroglyphs but 35.8% of u-
as an ergative pronoun (χ2 = 4.422, df = 1, p = .035). Likewise, the same sign represents
70.9% of u- in possessive and transitive verb phrases but just 59.7% of all u hieroglyphs at
Tonina (χ2 = 4.4476, df = 1, p = .035). Even at Naranjo, where bracket-u accounts for a
striking 77.0% of all u hieroglyphs, the sign is significantly overrepresented among spellings
of the ergative pronoun u- (88.0%; χ2 = 6.5415, df = 1, p = .011; Table 2).

Bracket-u was the most common u hieroglyph throughout the history of Classic Maya writ-
ing (Brewer, 1998; Thompson, 1950, p. 188). Nonetheless, noticeable distinctions between
sites suggest that the grapheme’s distribution reflects local scribal preferences rather than
orthographic prescriptions. Cancuen, Pomona, and Palenque stand out among the 19 dynastic
centers for the low frequency with which local scribes recorded bracket-u (Fig. 4c; Table 1).
The robust epigraphic sample at Palenque in particular attests that bracket-u was relative
unpopular there, both specifically as an ergative pronoun (21.6%) and generally across all
contexts (18.4%; Tables 1 and 2). Conversely, scribes at neighboring Piedras Negras (66.1%,
n = 127) and Yaxchilan (66.1%, n = 205) relied on bracket-u to write the pronoun u- to a quite
similar degree (Fig. 4a,b; Table 2). In both centers, the frequency of bracket-u in pronominal
contexts is significantly higher than one would expect based on the proportion of u syllables
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Fig. 4. Bar charts showing the distribution of u syllabic hieroglyphs in texts from 19 Classic Maya dynastic centers
(a) as third-person singular possessive pronouns, (b) as third-person singular subject pronouns of transitive verbs,
and (c) across all contexts.
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Fig. 5. Examples of u hieroglyphs (outlined in yellow) in forms of the intransitive stem uht “happen, occur”:
T0513bv (a), T0513bt (b, d), T0204bv (c), T0001br (e, g), T0204bt (f, h), compared to a spelling with the logo-
graph UH (i). Photographs by the author; (a–c, e, h) courtesy of the Museo Nacional de Arqueología y Etnología
de Guatemala, Guatemala City, (i) courtesy of the Museo de Sitio Pomona/INAH.

for which the grapheme accounts across all contexts (Piedras Negras: χ2 = 5.516, df = 1,
p = .019; Yaxchilan: χ2 = 5.7136, df = 1, p = .017, respectively; Fig. 4c; Table 2; cf. Table 1).
Given Piedras Negras and Yaxchilan’s geographic proximity and long history of rivalrous
interaction (see Golden, Scherer, Muñoz, & Vasquez, 2008; Martin & Grube, 2000, pp. 116–
153), it is very likely that local scribes were cognizant of this convergence even as they
cultivated other orthographic practices that distinguished their kingdoms’ respective scribal
traditions (see Matsumoto, 2022).

4.2. Verbal forms of uht “happen, occur”

The distributions of jar-u and fish-u diverged from head-u and bracket-u relatively early
(Matsumoto, 2021, pp. 418–424). Whereas the latter two were more closely linked with erga-
tive pronouns, jar-u and fish-u soon became associated with syllabic spellings of the intran-
sitive stem uht. It was most often written in the completive/past form uhtiiy “it happened” or
the incompletive/present form i-uht “it happens,” and less frequently in the potential/future
form uhtoom “it will happen” (Figs. 5 and 6; Table 3; for a recent overview of the debate
about temporal reference in Classic Mayan, see Law & Stuart, 2017, p. 168). In some cases,

 17568765, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/tops.12765 by M

allory M
atsum

oto - U
niversity O

f T
exas L

ibraries , W
iley O

nline L
ibrary on [09/11/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



14 M. E. Matsumoto / Topics in Cognitive Science 00 (2024)

Fig. 6. Bar charts showing the distribution of u hieroglyphs in texts from 19 Classic Maya dynastic centers in
syllabic spellings of the intransitive stem uht.

forms of the intransitive stem were spelled with the logograph UH (Fig. 5i), a practice that
was particularly common at Tikal. However, scribes clearly favored a syllabic rendering of
uht throughout the Classic period (Fig. 5a–h; Matsumoto, 2021, p. 423).

The earliest securely dated attestation of jar-u in a form of uht is an instance of T0513bv
on Uaxactun Stela 26 (445 CE; Fig. 5a). It predates the first attestation of fish-u in an uht
spelling by more than a century and a half (Piedras Negras Stela 25, 608 CE). The fish-u
grapheme was never particularly popular in the larger assemblage of u hieroglyphs, however,
especially compared to jar-u (Table 1). Until the late seventh century, the latter was initially
more evenly distributed between spellings of the third-person singular ergative pronoun u-
and the intransitive stem uht (Fig. 3d). However, all but a few dozen of the more than 350
Late Classic occurrences of jar-u among the 19 centers were written in a form of the intran-
sitive stem (Fig. 5a,b,d; Tables 1 and 3; cf. Fig. 3h). Together, jar-u and fish-u account for at
least 72.8% of syllabic uht spellings at 17 of the 19 dynastic centers, with Cancuen, Coba,
Machaquila, and Tikal topping out at 100% (Fig. 6; Table 3). The only exceptions are Pusilha
and Chichen Itza, which have the smallest samples of uht forms (Table 3).

For jar-u and especially its allograph T0513bv, association with the intransitive stem uht
was very robust and persisted throughout the Classic period, as Brewer (1998, p. 5) previously
observed. Of the two dozen occurrences of T0513bv considered in this study, only three
appear outside of an uht spelling. Comparison with other u hieroglyphs underscores scribes’
clear preference for jar-u in this orthographic context, even relative to fish-u (Fig. 6; Table 3).
Whereas bracket-u and head-u were widely deployed to represent the third-person singular
ergative pronoun u-, neither grapheme accounts for more than 9.5% of uht spellings at any of
the 19 centers except for Copan, Itzan, and Pusilha (Fig. 6).

The discrepancy is especially pronounced for bracket-u, which is significantly underrep-
resented in uht spellings at 13 of 19 sites despite being the most common u hieroglyph gen-
erally (Fig. 5e,g; Table 3). Notably, the relatively limited instances of bracket-u in spelling
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Table 3
Distribution of u hieroglyphs in syllabic spellings of the intransitive stem uht “happen, occur” in texts from 19
Classic Maya dynastic centers. Percentage totals may deviate slightly from 100% due to rounding

T0001bh-br
(% Total)

T0204bt
(% Total)

T0204bv
(% Total)

T0513bt-bv
(% Total)

Other u
(% Total)

Total uht
Spellings

Calakmul 0a 0 3 (21.4) 11 (78.6)b 1 (7.1) 15
Cancuen 0 0 2 (12.5) 14 (87.5)a 0 16
Caracol 0a 0 0 15 (93.8)b 1 (6.3) 16
Chichen Itza 0 0 0 0 1 (100) 1
Coba 0b 0 0 5 (100)b 0 5
Copan 11 (16.7)a 1 (1.5) 24 (36.4)a 24 (36.4)a 6 (9.1) 66
Dos Pilas/Aguateca 3 (4.5)a 0 22 (32.8)a 38 (56.7)a 4 (6.0) 67
Itzan 1 (11.1) 0 2 (22.2) 5 (55.6)b 1 (11.1) 9
La Corona 3 (6.4)a 1 (2.1)a 17 (36.2)a 26 (55.3)a 0 47
Machaquila 0 0 0 11 (100)b 0 11
Naranjo 2 (9.5)a 0 3 (14.3)b 16 (76.2)b 0 21
Palenque 1 (1.6)a 0a 27 (42.9)a 31 (49.2)a 4 (6.3) 63
Piedras Negras 1 (2.2)a 0 6 (13.3)b 37 (83.2)a 1 (2.2) 45
Pomona 0 0b 9 (50.0)a 8 (44.4)b 1 (5.6) 18
Pusilha 3 (75.0) 0 0 1 (25.0) 0 4
Quirigua 5 (8.9)a 1 (1.8) 17 (30.4)a 32 (57.1)a 1 (1.8) 56
Tikal 0b 0 2 (28.6)b 5 (71.4)b 0 7
Tonina 1 (3.1)a 0 4 (12.5)b 26 (81.3)a 1 (3.1) 32
Yaxchilan 1 (2.1)a 0 15 (31.9)b 28 (59.6)a 3 (6.4) 47

aThe hieroglyph’s frequency, compared to all other u hieroglyphs in uht spellings, differs from its frequency
among u hieroglyphs across all contexts (see Table 1) at a statistically significant level (df = 1, p > .05), based on
Pearson’s chi-square test of independence. See Supporting Information for results of individual chi-square tests.

bThe hieroglyph’s frequency, compared to all other u hieroglyphs in uht spellings, differs from its frequency
among u hieroglyphs across all contexts (see Table 1) at a statistically significant level (df = 1, p > .05), based on
Fisher’s exact test. See Supporting Information for results of individual Fisher’s exact tests.

the intransitive stem are concentrated in renderings of the future form, u-toom. The jar-u
grapheme, in contrast, represents at least half of all syllabic uht forms at 15 of the 19 centers,
a statistically significant increase relative to its proportion of u hieroglyphs generally (Fig. 6;
Table 3). Even at Palenque, Pomona, and Copan, where jar-u occurs in less than 50% of syl-
labic uht spellings, the grapheme still occurs significantly more often than one would expect
based on its representation among u syllables across all contexts (Table 3; cf. Table 1).

5. Conclusion

By the Early Classic period, Maya scribes developed more graphemes disposal to write
the u syllable than any other linguistic value. In theory, the hieroglyphic script’s struc-
ture permitted free variation among the phonetically equivalent signs, and scribes did take
ample advantage of the graphic flexibility to avoid repeating signs within and between
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texts. But throughout the Classic era and especially during the Late Classic period, hiero-
glyphic texts demonstrate a scribal trend toward complementary distribution of the graphemes
bracket-u, head-u, jar-u, and fish-u. Whereas the first two were primarily written in
third-person singular ergative pronominal contexts, the latter two graphemes became closely
associated with syllabic spellings of the intransitive stem uht.

A sound explanation for the source of the associations remains out of reach, especially
given the sparse Preclassic attestations of the script and the lack of clear iconographic origins
for jar-u and especially bracket-u. In the case of the piscatory graphemes head-u and fish-u,
we may speculate that their differential distribution responded at least in part to their distinct
forms (Fig. 2c,f). For morphosyntactic and compositional reasons, the ergative pronoun u-
was more likely to be prefixed at the beginning—and thus at the outer edges—of a glyph
block (Fig. 3a,b,e,f). Thus, scribes may have considered the narrow body of head-u, as well
as bracket-u, more suited to writing the pronoun u- (Fig. 2a,b). Fish-u and jar-u, in contrast,
have the rounded contour typical of logographs and other signs written in the center of a glyph
block, an area more typically, albeit not exclusively, occupied by lexemes or stems. Perhaps
for that reason, both were both much more likely to be written in spellings of the intransitive
stem uht (Figs. 2d,e and 5a–d; though cf. Fig. 3c,g–h).

Classic Maya scribal communities never adopted a unified system of morphosyntactic cor-
respondences as demonstrated by the immense local and regional diversity in the hieroglyphs
used in writing. From a practice-oriented perspective, the contextual salience attributed to
each hieroglyph was neither an episodic nor an intentional innovation. Instead, the correspon-
dences represent an outcome of gradual, collective, often unconscious scribal efforts to order
the many hieroglyphic variants in circulation, just as speakers tend to gradually regularize
variation in spoken language over time (see Labov, 1972, pp. 1–2; Lahiri, 2000; McMahon,
1994).

In semiotic terms, the systematization of u graphemes transformed arbitrary, written sym-
bols to hieroglyphic indices of specific linguistic values by associating each sign with a par-
ticular morphosyntactic context (see Peirce, 1985). The indexicalizing trajectory of the u
syllabic signs was likely encouraged by its interpretative benefits for the script’s users. Even
semi-conventionalized sign-context correspondences among linguistically equivalent hiero-
glyphs would have lowered processing load (cf. Balota, Cortese, Sergent-Marshall, Spieler,
& Yap, 2004; Baron & Thurston, 1973; Carr, Posner, Pollatsek, & Snyder, 1979; Sakurai
et al., 2000). Regularizing sign distribution according to morphosyntactic context would
have increased transparency—a change that would have been especially helpful for read-
ers confronting the myriad manifestations of the near-ubiquitous Classic Mayan syllable /ʔu/.
Experiments indicate that Japanese readers, for example, process familiar spellings, which
may include phonetic kana or morphographic kanji, more effectively than unfamiliar kana
spellings because the former depend less on phonological information (Sakurai et al., 2000).
Similarly, associating bracket-u and head-u with the ergative pronoun u- and jar-u and fish-u
with forms of uht would have provided Classic Maya readers with more interpretative pre-
dictability.

The complementary distribution of the four u graphemes discussed here almost certainly
resulted from a series of incremental changes over many generations. The process attributed
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new meaning to existing graphic differences by allocating different roles to hieroglyphs that
were linguistically equivalent and, as syllabic signs, carried no inherent semantic value. Still,
even the complementarily distributed u graphemes do not appear to have functioned as so-
called morphosyllables (see Gronemeyer, 2011; Houston et al., 2001, pp. 13–24). In spellings
of the intransitive uht, the u grapheme indicated (part of) the stem rather than derivational or
inflectional morphology (cf. Houston et al., 2001, p. 15). Moreover, there is no evidence, that
scribes systematically used u hieroglyphs to indicate the prevocalic allomorph of the third-
person singular ergative pronoun y-, as one would expect in the case of a morphosyllable. On
the contrary, they consistently wrote that pronominal form with a yV syllabic hieroglyph
whose vowel corresponded to the onset of the root to which y- was prefixed.

Finally, the multi-generational duration and broad geographic expanse of the complemen-
tary morphosyntactic distribution of bracket-u, head-u, fish-u, and jar-u provide compelling
evidence that transmission of Maya hieroglyphic practice encompassed more than basic
knowledge of sign–sound correspondences. In addition, it entailed an understanding of each
sign’s function within the writing system and the degree to which individual practitioners and
scribal communities could negotiate that role. With u syllables in particular, Classic Maya
scribes were operating in a landscape of significant hieroglyphic variation and experimenta-
tion in which sign–sound correspondences were often multiple and not equally represented in
the production of every workshop. At the same time, scribes remained aware of and in many
cases perpetuated regional trends that, while never absolute, point to extensive, continuous
exchange among each other and engagement with texts produced by other workshops. Com-
plementary distribution of u syllabic hieroglyph according to grammatical or lexical context
offers a small glimpse of what were surely much more dynamic, layered processes of commu-
nication through which scribes maintained a mutually legible writing system over centuries,
hundreds of kilometers, and political differences.
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Notes

1 https://classicmayan.org/zeichenkatalog/.
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2 Preliminary copies of the Filemaker database and its exported contents in CSV format are
available at https://doi.org/10.26300/wcfe-5731 and https://doi.org/10.26300/ev28-ax80,
respectively. See Matsumoto (2021, pp. 50–51, App. 2) for more information about the
database’s creation and structure.

3 Pearson’s test was used for all chi-square tests of independence, with Yates’ Correction
for continuity automatically applied to all 2 x 2 contingency tables (df = 1). Fisher’s
exact test was used in place of Pearson’s chi-square test for smaller samples in which at
least one cell in the 2 × 2 contingency table had an expected count of n ≤ 5. All statistical
tests were conducted using the open-source software R and an alpha level of p = .05. See
Supporting Information for results of all individual chi-square and Fisher’s exact tests.

4 The phrase u-kabijiiy typically heads an oblique clause that introduces the individual
sponsoring or overseeing the main event under discussion. I tentatively analyze the
phrase’s u- prefix as an occurrence of the third-person singular ergative pronoun for
the subject of transitive verbs but acknowledge that the linguistic analysis of u-kabijiiy
remains subject to debate. Law and Stuart (2017, p. 164) note that the phrase functions as
a relational noun, a special class of nouns in Mayan languages that fulfills many functions
typical of prepositions in English, but that it “is unclear whether these phrases [relational
nouns] are transitive verbs or possessed nouns,” citing MacLeod (2004) and Robertson,
Houston, and Stuart (2004).
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