CHAPTER 15
Caves, Karst, and Settlement at Mayapan, Yucatan

CLIFFORD T. BROWRHN

Introduction

Muayapin was the capital of most of northern Yucatin during much of the Late
Postelassic Period. The city was the seat of 4 “joint government” (mu/ tepal ),
or political confederacy, that ruled a regional state for about two hundred vears
{ca. ap 1250-1450) before the Spanish conquest of Yucatin in 1542, According
to native and Spaniard alike, the founding, governance, and collapse of the city
formed the most dramatic and singular topic in Maya history at the rime of the
Spanish conquest; in the chronicles, the rise and fall of Mayapin overshadowed
all other preconguest historical events.

Archacologically, it is edsy to sce that Mayapin was a primate center in the
regional settlement pattern: no other contemporary site in the Maya Lowlands
approaches it in size, Because of its political and economic status, Mayapin
probably dominated all aspects of art and literature as well (Love 1994:8-13).

The ruins of the city lie some 40 kilometers south-southeast of Mérida, Yuca-
tin (Figure 15.1} The archacological site measures 4.2 square kilometers in-
side its 9-kilometer-long defensive wall, within which aver four thousand an-
cient structures are densely packed. The spatial arganization of those structures,
and especially how they relate to the natureal landscape, is the theme of this
chapter,

Mayapin lies on a great limesrone plain that has developed a distinctive
karstic topography and hydrology. Certainly no greater natural influence on an-
cient Maya sertlement patterns ever existed, The structure of the karst deter-
mined where water was available in an and environment, The character of the
karst also controlled where suitable land was available for residence, Through-
out their history, the Maya had a preference for building their houses on high
ground, where good drainage and a cool bresze were to be found, The karst land-
scape, therefore, governed the pattern of habitable land and the placement of
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Figure 15.7. Yucatdn, with location of Mayapin and other archaeological sites. Drawn by
Lynn Berg,
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water sources; consequently, it controlled the underlying partern of settlement
within and among communities,

Because the characeer of the karst varies across the peninsula for 2 number of
reasons, including climatic variation and seructural geology, so too did the nat-
rl strictures on ancient Maya settlement. Since the sociological, economic, and
political facts of Maya society varied across the peninsula for equally compli-
cated reasons, the result 35 an endlessly complex interphay of nature and culture,
of theme and variation,

In this chapter, 1 explare one example of this patterned variation: how the
Nlaya adapted the social, aesthetic, and religious aspects of their settlement at
Mavapdn to the karstic landscape, The results of the inquiry are of interest not
only because Mavapin wis one of the great historical capitals of Maya civili-
zation, but also because some patterns found ar Mavapin occur ar ather Maya
citues,

Residential Settlement and Karst Geomorphology

Despite the extensive literature on Lowland Maya settlement patterns and ar-
chitecture, relatively little progress has been made in deseribing the distribution
of settlement across the landscape, A glance at almost any archaeological site
map demonstrates that the Maya preferred to build on high ground, an observa-
tion also made by the early Spanish colonists (de la Garza et al. 1983:218). Be-
vond that, and beyond the obvious fact that residential architecture occurred in
various types of groups or clusters, the spatial charcteristics of intrasite settle-
ment have not been specified successfully in any detail, Although excellent maps
af a few Mava sites exist, noone has ereated an accurate formal model of settle-
ment within a site. Some scholars think thar the settlement pattern was partly
random (A, Smith 1962:205}; that belicf 15 at least partly false.

At Mayapin, a multitude of small artificial terraces take advantage of the
contours of the land to expand the flat living space of the hills and ridges. These
constructions are not random, because they relate systematically to the land-
scape. Accordingly, the morphology of the karst terrain played a role in de-
termining the distribution of the residential architecture, To understand the
settlement patterns, therefore, one must deseribe and understand the underlying
topography.

The distribution of water sources at the site played an equally important role
in the organization settlement at the site: Inand around Mayapan, water oceurs
only in solution caverns and collapse dolines, more often in the former. Collapse
dolines only oceasionally reach base level; sometimes they are associated with
solution caves that do extend down to the water table. A, L. Smith thought there
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was a correlation between the density of sertlement and the location of warer
sources at Mayapin; according to him, the densest settlermnent occurred around
the largest numbers of cenotes (1962:210-211).

Karst is 2 varied and complex phenomenon, Tt is “terrain with distincrive hy-
drology and landforms arising from a combination of high rock solubility and
well developed secondary porosity” (Ford and Williams 1989:1; of, Jennings
1985:1). Karst exhibits distinctive morphology at many scales, from tiny micro-
karren (measuring less than one centimerer) 1o regional structures that measure
many square kilometers in extent. This patterned variation across many orders
of magnitude is fractal. Both genetic and morphological taxonomics have been
developed o deseribe and explain the many varieties of karstic forms. Geolo-
gists and geographers (e.g., Dunning 1992:13-20; Miller 1982) have applied
these typologies to limited portions of the Maya Lowlands, Unlike in some parts
of the lowlands, such as the Bolonchen distriet, where kegelkarst predominates
{Dunning 1992:16), the terrain at Mayapin resists simple classification,

Williams (1972: 772773 calls the closest taxonomic equivalent to the mor-
phology of the Mayapin karst “ridge karst.” Ridge karst is a variant of tropical
cockpir karst in which the cones berween the cockpits appear more as culmi-
nations on ridges than as solated hills (Williems 1972:772), The scale of this
pattern at Mayapin is small. The range in elevation is approximately five merters,
The ridges meander eccentrically berween solution dolines and are topped by
small peaks that range in elevation from twenty-seven to twenty-nine meters
(in the svstem of elevations given on the map; true elevations are abour eight
meters lower [ Jones 1952:3-4])

This morphology is caused by denudation of the surface rock through solu-
tion, corrosion, and corrasion, not collapse, Collapse dolines do occur at the
site, but are morphologically distinct from the ubiquitous solution dolines tlar
create the cockpits in the ridge karst, Collapse feitures arc steep-sided, they
are often associated with solution caverns, and they often approach base level
(around thirteen meters below the surface ). Furthermore, the arigin and evolu-
tien of solution dolines 15 now well documented (Ford and Williams 1989 399-
405; Jennings 1985:114-118), and it is widely acknowledged that they are not
caused by collapse.

Geologists long supposed thar karsts were chaotic, a random jumble of col-
lapse and solution features {Ford and Williams 1989:422). Since the early 1970s,
however, karst geomorphologists have demonstrated that this is not the case
(Dray 1978; Ford and Williams 1989: 418-423; Jennings 1983:114-123; Troester
et al. 1984; Williams 1972). These researchers have employed morphometric
methads to show thar karst features, including collapse and solution dolines and
residual towers and pinnacles, rend to have nonrandom spatial distributions. The
nontandomness of the distribution is caused, first, by structural controls on the
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solution and corrosion processes and, second, by spatial competition that limits
the size and shape of solution features. For example, solution dolines normally
form around drainpipes that draw surface runoff into the subsurface hydrologi-
cal system. The pipes tend to develop along joints and fractures in the limestone,
The joints and fractures, in tumn, often are distributed with some uniformity,
because they are created by processes with geometric nutcomes, such as, for ex-
amiple, stresses to which the rock responds by sheering or eracking systemati-
cally in patterns dependent on its lithology. As the dolines become more numer-
ous and grow, they press against cach other, eventually imiting their size and
growtl, Ultimately, the whole surface is fully occupied by solution dolines. As
solution continues, only ridges, pinnacles, or mogotes remain hefore the surface
is fully denuded. Thus, & genetic model of their development can explain the
uniformity of the spatial distnibution of surficial solution features.

1{ the distribution of solution features were nonrandom ar Mayapan, it would
carty important implications for the apparently chaotic distribution of resi-
dential architecture. Elsewhere (Brown 1999:157-160% | have used nearest-
neighbor analysis to show that the spatial distribution of residual knolls
(£ tan) is not statistically random at Mayapin, bur, instead, tends toward uni-
formity.

The distribution of known cenotes at the site also appears 1o be patterned
( Jones 1952; Figure 15.2). This begs the question, however, of the actual number
of cenotes and their locations, By "cenotes,” I mean watering places, beciuse at
Mayapin these are often solution caverns with water in them; they may or may
not be associated with classic collapse dolines (Figures 15.3-15.8), A few, such
as X-te-Toloc, do net now have water in them, but appear 16 have held water
in the recent past, Even those cenotes thar have coflapse dolines, such as Ch'en
Mul, Itzmal Ch'en, and Ch'en Max, also have caves; frequently, it is the cave,
rather than the doline, thar reaches the modern water table, Locally, the term
eh'zen (Mwell™) b5 used o denote such “caves-with-water-in-them,” rather than
‘dakfun, the common Yucareo word for “cave.” In Fact, the word oFeer 15 used
for all natural water sources in the area, regardless of whether they are collapse
dolines or caves, excepr for the lakes of the "cenote wone,”

The Carnegie Instirurion archaeologists asserted that there were twenty-six
cenotes within the cinswall on the map of the site (A, Smith 1962:210, 265). 1
have been able to find only twenty-three an the final site map (Pollock 1957},
bur this is only one of several problems in estimating the total number of ce-
notes at the site. | have identified one cenote at the site that does not appear
on the Carnegie map (the unnamed cenote in Square P of Fygure 15.2). It is
not clear why rhe Carnegie Institution archaeologists named certain cenotes but
not others. Caves apparently were not systematically investigated to determine
whether they held water— the only distinetion between caves and cenotes. For



TRAn B RO 5 TOGE e TEIE Fo0i1!
10 00
Btz
A B C
Hisar
ERCing T
} ' L
%Il Cirreatst
Lo
e e Tz -
i) Cermin
Chen Ml ] |
r “Q 5 T H]
Seetittieniel ) Cenale K-leth (“I'mm:'nhh Crraals
= - £ A-Coton® |Gate T —_—
ca]
&m"“d‘h&h& Crpte Cenofe Omu:rt l'.".'.'..--'_“-EB‘['|' E
.ws-m't.u rmmh_ Ate Tofoc- ?-u;mnn'.:b l'%nndrfhﬁ i W
Vinzt Crange -]
i1 e AN ChiepPirw :_Zl_mrg ¥ ETE:M'
L L mmamed]
fl S P kecked M o0k
| 10005 ire o - S fate-F all
Cenite-Uh'en K CITY WALL
L e = CEWOTE [CAVE]
Befe bt
oc pp  BRE gp FF GG for SRl s T = K VR,
a 00  aod
1500
:ﬁﬁf L 00 n MKIE 00AE jasoalt L

Figure 15.2. Locations of cenotes at Mayapan, After Janes (1952).

Figure 15.3, Plan of the Cenote Polbox, Mayapan, Drawn by the author
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Figure 15.4. Section of the Canote Folbox, Mavapan. Drawn by the author,

Figure 15.5, Plan of the Cenote Ch'en Kulu, Mayapan. Drawn by the author,

example, the Cenote Polbox is marked on the mapas having water init. A short
distance north of the cenote, a cave is marked "W?," indicating that water may
he present. In fact, the northern “cave” was the principal entrance to the Cenote
Polhox in antiquity. The north entrance has & stairway, while the southern one
is a precipitous hole in the ground (Figures 15.3 and 15.4),

Similarly, Cenote Zuytun Cab is marked as having four entrances, one of
which 1s indieated as having water. In reality, the four mouths lead to three ce-
notes, one of which appears to be dry today, but which dearly held water in the
past. The aother two cenotes contain large pools of water, The western mouth
is a well-like hole in the bedrock that opens into 3 large chamber with a large,
deep pool of water. We found a tunnel leading off from this chamber. The tun-
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Figure 15.6, Section of the Cenate Ch'en Kulu, Mayapan. Drawn by the author,

Figure 15.7, Plan of the Cenote Yo Dzonot, Mayapan, Drawn by the author,
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Figure 15.8. Plan and section of the Cenote Ch'sn Mul, Mayapdn. After B Smith (1254);
courtesy Carnegie Institution of Washingzon,

nel is litered with artifacts, including some chert, which is rare in the caves of
Mayapan. The tunnel is not passable now, but a breeze through i suggests the
presence of ynother entrance, now partially sealed, which probably wis the main
access in antiquity. The mouth of the tunnel may be in one of the dofines south
of the cenote, So, the map indicates one cenote where there are acrually three.
Moreover, one entrance is apparently lost,

It is also known that some cenates have been intentionally sealed, since be-
fore the Carnegie Institution project, to prevent injury to cartle or to block up
raccoon lairs. These have not been explored in modern times. Three such ce-
nores were reported by Bullard (1954:245: AL Smith 1962:210-211), but do not
appear on the site muap. In sum, the Carnegie map is not an accurate indicator of
the number and location of cenotes. (Since this chapter was written, Arglgos.
Eunice Ue and Carlos Peraza L, have found and explored a number of previ-
ously unknown cenotes at Mayapdn, [ was also shown a previously unrecorded
cenote in Square X [Figure 15.2] in the summer of 2002, The toral number of
koown cenotes now may approach forty.)

Mevertheless, from the Carnegie v, one can observe regularities in the spa-
tial distribution of cenotes. For example, the two mouths of the Cenate Polbox,
the Cenote Yax-nab, the Cenote X-te Tolog, the four mouths of the Cenotes
Zuytun Cab, and the Cenote Cosil form i line runmning cast to west across the
southern part of the site. The large Cenote Sac Uayum, just outside the Grear
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Whall, is not far south of that line. Similarly, the Cenores Yax-nab, Ch'en Pie,
Yo Dzonat, and Ch'en Kulu align north to seuth, These linear arrangements of
cenotesjcaves could be developing along fractures in the bedrock.

Fracturing in the Mayapin area may be associated with the Chicxulub im-
pace crater. Mayapdn lies just inside the rim of the crater, which is marked by
the “cenote zone.” The crater is a geological structure dating to the Cretaceous-
Tertiary boundary (Hildebrand et al. 1995; Perry et al, 1995; Steinich and Marin
1996; Swisher et al. 1992), Small lakes that formed in collapse dolines or uvalas
distinguish the cenate zone. The nearest such lakes lie only a couple of kilo-
meters from Mayapin. Associated fracturing could extend into the ste.

Residential Settlement and the Religious Connection to Caves

In addition to the patterned relationship between residential settlement and
karst geomorphology, domestic settlement also exhibits 4 rtual and religious
relationship ta caves. Descent groups’ worship of lineage ancestors created an
dssociation between caves and settlement units related o kinship groups. The
use of caves for ancestor worship of corporate or territorial groups appears to be
a pan-Maya phenomenon. The custom is better documented in the Maya High-
lands than in the Lowlands. I will present some of the evidence from the high-
lands first, and then discuss some previously unrecognized historical evidence
for this eulr ar Mayapin,

A clear understanding of the structure of the cult can be gleaned from Vogt's
description of Tzotzil settlement patterns and social organization in the mee-
pio of Zinacantan, Chiapas, Vogr (1969:127-180) and his students (g, Col-
lier 1975:79-87) have documented m detail a system of patrilocal, patrilineal
sertlement, Domestic residential groups in Zinacantan are composed of patri-
lineally related kin living patrilocally, These domestic groups have important
social, economie, religious, and political functions. Land 15 inherited patrilin-
eally. The domestic groups are cconomic units. Both men and wornen from the
domestic group cooperate cconomically in tasks ranging from land rental and
farming to sheepherding (Vogt 1969:129-130, 136). A cross symbolizing group
unity marks each demestic group. The domestic group is the smallest unat in the
patrilineape,

Several adjacent domestic groups, which arc spatially localized, form a sna,
or patrilocal patrilineage (Vogr 19659:140). These are self-conscious groups
that they can trace their genealopical connections and live on adjacent lands in-
hented from ancestors. The saas have some jural authonty, some control of land,
and religinus functions, The s#a may contain only one localized patrilineage or
several. The patrilineages vary in size from those with one lineage, four or five
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houses, and no more than 15 people to large ones with seven patrilineages, over
forty houses, and over 150 people (Vogt 1969:141). Each sna maintains a number
of cross shrines in caves and on mountaintops that allow them to communi-
cate with ancestral deities. The social group practices ceremonies that reinforce
solidarity and mark the sna boundaries both geographically and socially (Vogr
1969 141-144).

Next in size in the social strucrure is the water-hole group, which can vary
in size from two to thirteen smas. The water holes themselves are highly sacred
and are associated with myths. Water-hole groups have religions functions and
Jural powers over some aspects of life. They maintain cross shrines, as the indi-
vidual snas do, and perform similar ceremonial circuits and other group rituals
that define and solidify the entire water-hole group. These too are related o
ancestor worship (Vogt 1969:147).

Above the level of the water-hole group is the hamlet, or paraje, These are
generally endogamous political and territorial units composed of one or more
water-hole groups. The hamlets making up the municipio of Zinacantan unite
for certain ritual and political purposes.

At a yet higher level in the kinship and settlement system are two systems
of patronymics: 4 Spanish surname and a Maya surname. The origin and func-
tion of the one based on Spanish surnames is obscure, although it is known from
other Maya communities in Chiapas (Siverts 1969; Villa Rojas 1947), Vogt calls
these "phratries.” The Maya patronymic groups are, in effect, patriclans because
they are descent groups composed of people whose genealogical relationships
can no longer be traced. These name groups are exogamous and therefore per-
form an important social function in regulating marriage (Vogr 196%:145). This
15 a simplified sketch of the social structure of Zinacantan. Many of the patterns
are statistical and many anomalies aceur; nevertheless, the patterns are robust.

The Zinacanteco social and settlement system highlights the importance of
water sources in Maya settlement. They are simultaneously and systematically
interconnected with sertlement, religion, and social structure. This pattern is not
new: there is evidence for the system fairly early in the colonial period (Megged
1999). This is not a localized phenomenon, either, but ane that is certainly pan-
Maya.

Brady (1997) has reviewed the religious and cosmolopical importance of caves
and springs among various Maya groups, Caves are related to mountains and
the gods that inhabit them. These, in turn, are related to ancestor worship
(Vogt 1969:378-379, 386-387, 595; Wisdom 1940:425), Among the Tzeltales
of Cancuc, for example, sacred caves are associated with the three (there were
originally four) exogamous, patrilineal, patrilocal clans. These caves were be-
lieved to he caves of arigin. The smaller parajes were also associated with particu-
lar caves, and there was a system of sacred houschold crosses (Guiteras Holmes
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1992:48, 111, 143-146). In Oxchuc, anarher Teeltal town in the Chiapas High-
lands, religious bonds tied patrilineal sertlements 1o sacred caves (Villa Rojas
1947:579). June Mash has documented a complex system of ntual cave use in
Amatenango del Valle, a Tzeleal town berween San Cristdbal de las Casas and
Comitan. She notes both ancestral spirit caves and more dangerous caves that are
inhabited by malevalent spirits (Nash 1985:19-25). A similar system of ances-
tor worship associated with caves of origin seems to have functioned historically
among highland Guatemala groups, like the Pokom, K'iche', Kagchikel (Miles
1965:285), and Qéqchi’ {Gurnee er al. 1968). Thus, caves form major loci in the
sacred landscape (sec Vogr 1969:378-379, 386-387, 595),

In the relatively arid area of northern Yucatin, where Mayapdn is located,
caves are, if anything, more important in determining settlement patterns than
they are in the relatively well watered highlands, In Yucatdn, cenotes are sacred
and dangerous: they are thought 1o be entrances to the Underworld and dwelling
places of the chaaks, the rain gods. They arc sources of evil winds; the plants and
animals that inhabir them, especially tortoises, are sacred (Redfield and Villa
Rojas 1934:1748, 205-206}. A cenote 1s thought of as the cosmolagical center
of the village. At one time, the village cenote was marked by a cross, as were
the four corners of the town (Redfield and Villa Rojas 1934:114). However, the
social and religious importance of water sources is poorly documented for north-
ern Yucatan. The point is an important one for this investigation because of the
possibility thar sertlement at Mayapin was organized in relation to cenntes. It
has been written, and ofren repeated, that Mayapin's lecation was based on the
cxistence of a large number of cenotes there (AL Smith 1962:265). My concern
here 15 the ethnohistorical evidence for the significance of these cenotes,

As a preliminary, it is important to recognize that the Yucarec Maya, like
their cousins in the highlands, had patrilineages with varied social functions re-
lated to landhaolding, residence, inheritance, marriage, and, apparently, polines
and warfare (Brown 1999). The presence of matrilineages (making the Yucatee
bilineal) has long been suspected (Eggan 1934; Roys 1940, 1957). The matni-
lineages probably had economie functions as well (Brown 1999),

As noted earlier, the word ch'% e, “well,” is the common term of reference for
the cenotes of Mayapin, Although a few are named #ebnelby, literally, “cenote,”
most are caves with water in them and are referred oas “wells,” which describes
their social function. Maost of the witer sources, both inside and outside of the
city, have names and are well known fixed points in the landscape.

Cenotes are mentioned repeatedly in the Books of Chilam Balam, which are
colonial-period native books written in the Yucatee Maya language but using
the Roman seript. The word cbe'en and its derivatives, ed'e'enil and ch'e'ench,
nocur seventy-eight times in the Books of Chilam Balam (Miram and Miram
1988:2:322-323), actun (‘daktnn) and its derivatives (including yactunil) forty-
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two times (Misam and Miram 1988:1:4-5, 6:1456), and #rins s seven rimes
(Miram and Miram 1988:2:397), 08 en and actun frequently occur together in
a couplet or kenning of the form "t u ch'enil— /— T u v uc tunil,” which Edmon-
son {1982:75) transhites as "ta the wells, to the springs.” Similar phrasing occurs
a number af times {pp. 79,92, 94, 97, 105), suggesting a true kenning, 1 count
twenty instances of the parallelism lsted in Miram and Miram’s (1988:6:1456)
concordance of the Books of Chilam Balam, all from the Pérez and Tizimin
books.

Whar does this kenning mean? First, ‘dadtun means “cave,” not “spring,” at
least in Yucatee Maya (Bricker et al, 1998:2-3). "Spring,” although poetical,
15 an unlikely denotation in northern Yucatin, where springs are rare. Second,
“wells” and “cives” are usually the same places in northwest Yucarin, The paral-
lelism, therefore, does not contrast two ideas, bat emphasizes one through repe-
tition. Edmonson (1982:89) glosses the kenning as “towns and villages,” be-
cause of, apparently, the close association of settlements with their water sources.
Dagree with this interpretation. “Generally speaking, the local names of north-
ern Yucatan are those of the witering places: ponds, natural rock ranks, wells,
and cenotes” (Roys 1935:2),

The primordial association between towns and their cenotes is often over-
looked today, #s the ancient cenotes are paved over and warer comes out of
faucets. This connection is strongest at Chichén ltzd, but many town names
incorporute the names of cenates, wells, or other water sources: H, wpelchen,
Drzitbalchen, Panabehen, Cacalchen, Bolonchen, Yaxachen, Kancabehen Dzo-
not, Chikindzonot, Kancabdzonot, Yokdzonot, Less—obvious cases include Cu-
sama {“water where the swifts are™) {Roys 1957:60) and Yaxa (“green water”)
(Roys 1957:96). Other towns are named after adjacent lakes, like Chuaca
(Chauac-Ha} (de la Garza et al, 1983:2:83), and some after caves, like Actuncoh
and Yoactun. The examples are too numerous to list all, The parallel with the
Mahuatl term afreper! should not be overlooked. Literally, "water-hill,” altzpet/is
plossed as “community,” "town,” or even "city-state.” It is wrirten with a glvph
composed of a stylized representation of 2 hill with a cave ar its base.

Many places that do not appear to be are, in fact, named after cenates. Telcha-
quillo, which is called Claak in Maya, is actually named after 2 now-unused
cenate in town. Cansahcab and Soruta are named after their cenares {de 1 Garza
el al, 1983:1:94, 145-146),

[t 4 number of cases, the name of the cenote, and hence of the tOWTL, COmMies
from one of its characteristics: the name of the town of Pixoy came from the
great pavey tree that grew in the town cenote {de le Garga et al, 1983:2:51);
Teabo appears to have been named after the grove of plum trees (adal) in s
cenote {de la Garza et al, 1983:1:318): Dzitnup was corrupted in some way from
the name of the cacayol tree growing in its cenote (de la Garza et al, 1983:2:59);
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Tecay was reputedly named after the fish in the cenote (de la Garza et al, 1983:
2:125). Thus, although some towns are named after people or animals, plants or
gods, others are actually named after their cenotes. So many settlements are syn-
onymous with the names of theircenotes that | believe Edmonson’s deduction is
correct: “wells and caves™ is 2 metaphaer for “towns and villages” or sertlements
in general.

Ome of the passages in the Book af Chilam Balam about cenores is particu-
larly nteresting because it mentions Mayapan (Edmonson 1982:94; original
emphasis):

Mavapan Muapapearn

Ucheom wal ¢ Tt happened there again
T ucal ch'en In the pass of the well
T ucal pac un In the passof the spring
Tan sacil Before the whitening
Chakan Fields.

T u kin t#'am coot At the sun given the ditch,
Tukin yan paa At the sun there was awall,

Fdmonson interprets this as the continuation of a description of sacrifices that
begins an the previous page. Ual probably means “then” or *later” (Barrera Viis-
quez 1980:909) rather than “again.” It could also mean “perhaps” (Bricker et al.
1998:299), Cal really means “throat” or “neck” and can be easily read this way.
Thus, “In the throat of the wellfIn the throat of the cave s clearer and maore
sceurate. The next two lines clearly form a coupler because hath cost and pau
mean “wall." T u #in in this context scans more smoothly as “on the day" or
a1t the time," rather than as “at the sun,” Cas is used in modern spoken Yuea-
tec to mean specifically the ubiquitous, dry-laid stone walls that mark prop-
erty boundaries, which Bullard and I call “houndary walls" and which are called
“ aibarrada” in the local Spanish of the peninsula. I cannot adduce any support
for "ditch.” Paa is used generally to denote larger, defensive walls in texts like
the Books of Chilam Balam. Edmonson reads #='am as # form of srah, “rive,”
but in this context it means to “square” or “smooth” stones (Barrera Visquez

1980: 8767, Thus;

Mayapan

It lappened then

In the throat of the well,
In the throat of the cive
Before the fields
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O that day, an afkarrads was squared
On thar day, there was a wall.

This translation is clearer and more aceurate than Edmonson's, though less
graceful. The passage is an affirmation of the importance of the caves and ce-
notes at Mayapin and suggests their relarion to sacrifice and ritual.

The most important passage on this theme is also from the Tizimin (Edmon-
son 1982:110; original emphasis):

Turz'oe veuch katun The burden of the katun is finished
T4 to uil y ukol Mayapan  Which i one moon over Muayapun,
T5 uchom may cu The eyele sear,

Uy etz His setting,

L cla'ibal His linesge,

T u ch'enil At the wells,

Tty ac tumil At the welling fountains.

Ti x uchom cim cehil Andl there occurred deer death

Mla ya cimial And painless death.

This passage indicates that caves and cenotes were rinually and religiously asso-
ciated with lincages at Mayapin. The text is relatively clear and straightforward.
The translation presents some of the same problems already discussed, such as
the rendering of yacrund! as “welling fountains.” Edmonson does, however, pro-
vide the basic meaning. There is a parallel, nearly identical passage in the Pérez
manuscript of the Book of Chilam Balam (Miram 1988:3:90).

Thus, the Books of Chilam Balam tell us that aspects of the cenote culs,
a0 famous from Chichén Ttzd, took place at Mayapin. The cult was probably
ubiquitous. One may recall that the victims of sacrifices uncovered by Landa's
inquisition were uniformly dumped in cenotes, and also some of the witnesses in-
terrogated admitted o keeping their idols in caves ( Scholes and Adams 1938:25,
94, 97). There is, of course, a great deal of archacological evidence that caves
were used ritually in northern Yucatin (e.z., Andrews 1970; Thompson 1975),
and, us we will see, the caves of Mayapin itsclf vield evidence of such practices,
Mast scholars, however, seem to connect the rituals only with a rain-bringing
cult. The above passage from the Tizimin (and its analogy from the Pérez) is the
only evidence 1 know of that links the Yucatecan cenote cult directly to lineages,
and presumably to ancestor worship. That it does so specifically at Mayapin is
particularly important. The parallels with the Highland Maya sertlement and
kinship model are rermarkable and suggest thar parrs of Vogt's model are prob-
ably applicable to Mayapin.



388 The Maya Region

Civic and Ceremonial Architecture

The second portion of this chapter s about the relationship of ¢ivic and cere-
monial architecture to the karst geomorphology at Mayapdn and, more specifi-
cally, to caves and cenores. A large corpus of evidence has accumulated that
Muya ceremomnial architecture and its spatial organization were related to an-
cient Mayan conceptions of politics, religion, society, and the cosmos, There
i5 good reason to believe, for example, that some Maya cerernonial centers can
be read as cosmograms (eg., Ashmore 198%; Aveni 1980:218-286; Aveni and
Hartung 1986; Carlson 1981; Coe 1965; Coggins 19868, 1983; Fox 1991}, The
iconography and architecture of individual buildings were imbued with cosmie
and ritual symbelism. The orientation of buildings and groups of buildings was
related to ustronomical phenomena of religious and calendrical significance. The
arrangement of whole ceremonial centers and even sites replicated celestial ar-
chetypes.

The best systernatic explanation for these phenomena s Eliade’s account of
the relationship berween religion and cyclic histary in “archaic” {i.e., non-Judeo-
Christian) cultures (Ehade 1958, 1965; sce also Aveni 1980:21%; Gossen and
Leventhal 1993; Kus 1983; Wheatley 1971), Eliade (1965:3) took as his prab-
lem the “conceptions of being and reality that can be read from the behavior of
the man of premodern societies.” He wrate thar

the chief difference between the man of the archaiv and traditional societies
and the man of the modern societies with their strong imprine of Judaes-
Christianity lies in the fact that the former feels himself indissolubly connected
with the Cosmos and the cosmic rhythms, whereas the latter insises thar he

is connecred onlyv with History, OF course, for the man of the archaic sodi-
eties, the Cosmos too hasa “history™ ... But this “history” of the Cosmos
and of human society is a "sacred history,” preserved and transmirted through
miyths. Mare than that, it is a “history” that can be repeated indefinitely, in
the sense that the myths serve as madels for ceremonies that periodically reac-
tualize the tremendous events that occurred at the beginning of rime (Eliade
1965 raid-nv),

He argues thar for non-Western peoples, “reality is 4 function of the imitation
of a celestial archerype . . . reality 1s confeered through participation in the ‘sym-
bolism of the Center'; cities, temples, houses become real by the fact of being
assimilated to the ‘center of the world' .. . Rituals and significant profane ges-
tures . . . acquire the meaning attributed to them, and materialize that meaning,
only because they deliberately repeat such and such acts posited ab ardpine by
gods, herocs, or ancestors” (Eliade 1965:5-6).
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It was this view of reality that led to the periodic regeneration of cosmos,
society, and time through the rirual reenacrment of the cosmogonic act (Eliade
1965:51-92}. In other words, the repertition of archetypical mythical acts sacral-
izes profane space and the quotidian tasks of life. The repetition of archetypes,
in turn, is a necessary element of life in cyclical time. Prominent among the
repeated archetypes were ceremonies of ending and renewal. Eliade (1965:112-
130) presents an impressive list, drawn mostly from the Old Woeld, of rituals
associated with cosmic regeneration, many of them, naturally, New Yeur cere-
monies, nat a few reminiscent of ancient Maya New Year rituals. These peri-
adic recapitulations of cosmie birth take place in the context of preat cyeles of
tame,

To understand how Eliade's theory helps explain the orpanization of sacred
space and architecture at Mayapan, ler us examine a conerere example. Eliade
{1965:12) argued that the architectonic symbolism of the sacred Center con-
sisted of

L. the Sacred Mountain—where heaven and carth meer—situated ar the
Centerof the World.

2. Every temple or palace—and by extension, every sacred ciry or royal resi-
dence—is 3 Sacred Mountain, thus becoming a Center,

3. Being an axts mundy, the sacred city or temple is regarded as the meeting
point of heaven, earth, and hell.

There is a growing body of direct iconographic and epigraphic evidence thar
the Mava regarded their pyramids as sacred mountains (Fash 1991:100; Schele
and Freidel 1990:71-72, 427). The ritual and spirivual center of Mayapin was
structure (J-162, also known as the Temple of Kukulcan or the Castillo, It
was the largest and tallest pyramid ar the site and was located ar the center
of the largest concentration of civie-ceremonial architecture. It was, in short,
the architecniral focus of the siee's ceremonial architecture (Figure 15.9) (Shook
1954:89):

Even a casual inspection of the ruins of Mayapan would enable one to state
that the remple of Kukulcan {Str. Q-162), popularly known as the Castillo, wis
the most important archizectural unit of the sire, Situated on the northwest
edge of Cenote Ch'en Mul, it accupies the central position in a tight assem-
blage of lesser temples, shrines, colonnuded halls, and buildings of diverse
types. The terraced pyramid and the temple on its summit tower above the
surrounding structures, and the Aarness of the land for leagues in all directions
tends to magnify the Castillo’s height. In ancient times the white stuccoed
temple and pyramid must have gleamed like a beacon above the foresred land.
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Magraiis Warrh

Figure 15.9. Fart of a detailed map of the ceremanial center of Mayapin, showing the

relationship of the Temple of Kukulcan to the Cenote Ch'en Mul. From Pollock et al,
1962}; courtesy Carnegie Institution of Washington.

Interestingly, the Temple of Kukulcan is a radial temple; that is, it exhibits
tour roughly symmetrical stairways descending the four sides of the structure.
Coggins (1980, 1983) has written extensively about this architectural form. She
has argued that radial temples were rirually associated with completion, spe-
cifically, with calendrical termination rituals, like &atun endings and New Year

ceremonies (see also Carlson 1981). This is shown not only by their plan, which
resemnbles a glyph for completion, but also by their astronomical orientation.
Twao radial temples in northern Yucatin are known to participate in astro-
nomical hierophanies: the Temple of Kukulean at Chichén Itzd and the Temple
of the Seven Diolls ar Dzibilchaltun, Since the Temple of Kukulean ar Mayapin
15 apparently a copy of the one at Chichén, the former may also have a special
astronomical orientation, especially because it too has 1 round temple, perhaps
an observatory, nearby (Structure Q-152). Ar Chichén [tz on the equinox the
play of light and shadow on the balustrade of the Temple of Kukulean creares
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the visual impression of a serpent. Apparently, this is not the case ar Maya-
pin, where the orientation of the radial temple is different. If there is an astro-
nomical hicrophany at Mayapin, it has been difficult to observe because of the
ruined condition of the building. Now that the Instituto Nacional de Antropo-
logia ¢ Historia (INAH) has excavated and consolidated the structure, perhaps
a hierophany will become visible.

There s dircet evidence that the Temple of Kukulean ar Mayapian acted as
an axis mundt that united Hewven, Earth, and the Underworld. Like irs ana-
log at Chichén Itzd, the Temple of Kukulean ar Mayapin had nine terraces
{Shoak 1954:93), equal to the number of levels in the Maya Underworld (Ca-
rrasca 1990:67), Carlos Pernza's excavation of the Temple of Kukulean has alse
revealed human figures with death imagery modeled in stucco on the southeast
corner of the Castillo substructure (Q-162-sub). This s the corner of the build-
ing nearest the Cenate Ch'en Mul, In Postclassic Mesoamerica, death imagery
like this was associated with cyelic completion (Klein 1975).

The connection to the Underworld is made palpable, however, by the pres-
ence of a natural cave below the temple. Robert Smith (19532:280; 1954) re-
ported that an arm of the Cenote Ch'en Mul extended approximartely west-
northwest beneath the Temple of Kukulcan, but he does not seem to have
attached much importance to the fact (see Figure 15.8). It has since been dis-
covered that caves or tunnels occur beneath several major pyramids in Meso-
america, including the Temple of the Sun at Teotihuacan (Heyden 1975, 1981,
1989) and the Temples of K'ucumatz and Tojil at Utatlan (Fox 1991). These
tunnels and caves have been interpreted as being related symbolically to Central
Mexican creation myths and to the Maya Underworld, Xibalbd, of the K'iche’
Maya Popal Fieh. The cave beneath the Temple of Kukulean probably possessed
similar mythical significance for the Maya and likely determined the placement
of the structure,

The association between the radial temple, symbolic of completion and re-
newal, and the undedying cave, symbobc of ongins, is explained by Eliade’s
paradigm in an interesting way. Instead of the cave’s being merely an entrance
to the Underworld, Eliade (195%:80-81; original emphasis) asks us to consider
that

1) through annual repetition of the cosmogony, time was regenermted, that i,
it began again as sacred time, for it coincided with the illsd fempur in which
the world had first come into existence; 2) by participating ritually in the end
of the world and its re-creation, any man became contemporary with the iflud
tempaes; hence bie was born anew, he began Life over again with his reserve of
vital forces fmfacs, as it was at the moment of his birth,

These facts are important; they reveal the secret of religious man's attitude
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and behavior in respect to fime. Since the sacred and the strong is the fome of
arigins, the stupendous instant in which a reality was created, was for the first
time fully manifested, man will seek periodically to return to that original time.
This ritual reactualizing of the ilud tempus in which the first cpiphany of 2
reality pecurred is the basis for all sacred calendars; the festival is not merely
the commemorttion of 2 mythical (ind henee religous) event; it reactulized
the event,

The paramount time gf sriging s the time of the cosmogony, the instant that
saw the appearance of the most immediate of realities, the world, This .. s
the reason the cosmogony serves as the paradigmatic model for every creation,
for every kind of doing. It is for this same reason that commagani Fime serves ds
the model for all sacred fimes,

And (Eliade 1959a:78-79; original emphasis),

Since the New Year is the reactughuation of the cosmogony, it implies séart
{ng time over again aé i bepinning, that is, restorptiom of primordial time, the
“pure” time that existed ar the moment of Creation. This s why the New Year
is the occasion for “purification” , , . For it s not a matter merely of a certain
temporal interval coming to its end and the beginning of another . . . the sins
and faults of the individual and of the community a5 a whole are annulled,
CoRERed G5 {."‘ .ﬁyﬁn‘.

The relation of a cave to the origin myth is relatively obvious in the case of the
“Temple of the Sun at Tentthuacan (Heyden 1975), assuming, of course, thar the
inhabiranes of Teotihuacan shared liter Nahua mythology. In the Maya case, it
s reasonable to assume 2 connection with some version of mythological events
similar to those related in the Popel Fad, in which the ancestral Hero Twins die
and are reanimated during their journey through Xibalbd. In the alternative,
there might he a connection with Highland Mexican mythology and ritual, as
Coggins has argued for many of the radial temples and their agsociated ritual
behaviars (Cogging 1980, 1983), We can see in this example the advantage of re-
ferring to a paradigm like Eliade's: the relationship berween calendrical renewal
ceremonies and origin myths might not be evident to the archacologist.

Are there other especially sacred cenotes at the site? Several were abviously
related to a variety of ritual activities. For example, both Itzmal Ch'en and
X-Corton are associated with assemblages of civic-ceremontal architecture, the
former being the lirgest such assemblage outside of the main group. Today, and
since at least 1950, the Cenote Trzmal Ch'en has been the site of the annual
ch'ah-chaak (rain-bringing ceremony) of the men of Telehaquillo (Shook 1952).
The cenote irself, which lics in the eastern extreme of the site, is unusually large
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and dramatic, It 1s probably not coincidental that a visually inspiring cenote at
the most sacred of the cardinal directions should develop and retain a holy aura.
The position of the Cenote X-Coton raises another and different issue (Pros-

kouriakoft 1962b:130):

The X-Corten temple and the shrines are located near one of the principal gates
of the city wall, and the course of the wall at this point seems to be deliber-
ately deflected to contain the buildings, or at least t contain the area around
the cenote near which they stand. The buildings themselves are of Mayapan
date, buta considerable amount of pre-Mayapan portery was found i the
vicinity, and there is some evidence that the cenote itself inay have been used
for burial in pre-Mavapan times . . . 1t therefore seems reasonable to think that
in ancient tradition assoctated specifically with X-Coron is responsible lor the
ceremonial buildings b chis localitg. (See also B Smith 19530}

These sbservations raise the question of the course of the city wall. There is
a series of cenotes near the wall in the southern part of the site. The Cenotes
Ch'en Max, Polbox, X-lech, Ch'en Kuly, and Ch'en Carro are all within abour
250 meters of the wall, most even eloser. Like X-Coton, Ch'en Kulu also may
have had a sacred or ceremonial character. In the cave, we found both a stone
alrar figure {Proskouriakoff 1962a:331-333) with clear calendrical associations
and a feature of possible ceremonial or ritual function (Figures 15.5 and 15.6),
The large bulge in the southwestern part of the great wall probably existed to
embrace Ch'en Kulu and the other nearby cenntes,

If the wall deviares to include this large group of cenotes, why then would
it take a sharp inward curve berween the cenotes Chien Carro and X-Coton,
therehy excluding the large Cenote Sac Uavum?® Bear in mind that the great
wall of Mayapin was the brand and symbaol of the city. Rarely does the word
Mayepan oceur in the native chronicles (such as in the Books of Chikim Balam)
without the epither “fd I.Ddz.r“ (inside the wall), which thus became the ruling
trope or metaphor for the city, not unlike the remparts of “haly lios.” Clearly,
the course of wall would have been important in separating the sacred from the
profane and the center from the periphery, Surely, simplicity and convenience
wonld dictate thar a large cenote would be better within the city than outside 11,

Sac Uavwm is a visually dramatic cenote. A shallow depression in the lime-
stone surface ppens on one side to expose o Targe cavern, Only o small amount of
light peneteares the cavern through the entrance and through another, smaller
aperture in the roof, The walls are vertical or overhanging, The water 15 un-
usually deep and clear. The cenote has a fearful reputation. Some local people
believe that a feathered serpent lives in the cave. Children are prohibited from
approaching it lest the serpent snatch them, Some loeal residents claim to have
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scen the creature. Some say they have seen it swimming in the depths of the
water. One old man claims 1o have seen a feathered serpent in @ nearby tree; as
he watched, it fung itself out of the tree and dove into the mouth of the cave.

Although there is no direct evidence, it can be pssumed thar the legend of the
feathered serpent in the cenote is of preconquest age. It reminds one of the dan-
gerous caves of Amatenango described by Nash (1985:23-26), The beliefs about
Sac Uayum provide an explanation for the deliberate exclusion of the cenote
from the city, the absence of a gate in the immediate vicinity, and the lack of
residential platforms surrounding ir. Nare that this dangeraus and malevolent
cenote is on the south side of the site, at mofiel, the nadir. The presence of a sacred
cenote in the cast and an evil one in the south leads us to the idea of a quadripar-
tite cosmogram. Ferhaps the whole site, and not merely the ceremonial center,
participated in the cosmogram,

Some Mayanists have seen the relevance of Eliade’s ideas to the interpreta-
tion of Maya religion (Aveni 1980; Brady 1997; Schele and Friedel 1990), There
is evidence that these ideas arc specifically applicable to Mesoamerica and the
Maya, For example, the relevance of Eliade’s religious archetypes to the ancient
Maya is strongly reinforced by recent reconstructions of Mesoamerican beliel
systerns, Mesoamerican ethnohistorians, for instance, have developed some of
the same paradigms as Eliade through examination of specific, local problerms

(CGossen 1986:5-6):

At the very least, the symbol clusters noted below have hoth temporal and
spatial persistence in Mesoamerican thought . . .

L The abiding theme of eyclical time as a sacred entitv . . it is clear thar
sacred, cyclical, solar time has held powerful sway in both the ancient
and contemporary Mesoamerican universe .,

2. A consistent delimitation of sky, earch, and underworld in the spatial
layout of the cosmos, with mediation among these realms as a key intel-
lectual, political, and religious activicy, for with successful mediation
come power, wisdom, even personal health, and community survival,
Some variant of this spatial layout, with subunit segmentation and di-
rectional symbolism, occurs throughout pre-columbian Mesowmerica . .
and persists in our time, particularly in the Muyn area.

Cirrasco (1990) presents another extended trearment of this subject,

Such correlations suggest that Eliade’s theory of religion is applicable spe-
cifically to Mesoamerican and Maya cases, whether or not its claim of cultural
universality can he substantiated. The extensive and detailed parallels between
Maya religion and Eliade’s archetypes go well beyond those described here,
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strongly implying that such an interpretive approach can be fruitful. The poten-
tial advantage in deing so lies in the explanatory power of his approach. Eliade
sought to establish a science of comparative religion, or Refigionewissenschaft
(Eliade 1959b). Although his methodology has been questioned, the alleged
hermeneutical and psychological bases of his phenomenology allowed him and
his successors o make claims of cultural universality for their analyses (Allen
1978, 1982; Dudley 1977},

Tambiah (1985:257) offers three cogent criticisms of Eliade's views: (1) the
view is static and fails to account, therefore; for the vanation and dynamism
of the subject societies; (2] there is no evidence for the existence of “a prior
ontology,” that is, what Eliade calls “the mind of Archaic man” or pre-Judeo-
Christian thought as such; and (3) it is impossible to separate the sacred from
the profane or from the religious, political, and cconomic domains, because cul-
ture is & holistic phenomenon. This last point represents a position widely held
by culrural and social anthropologists. Its opposite—that culture can be studied
analytically—is equally widely held. In archacology, the former represents an ex-
trerme cultural relativism in which knowledge of the past is almost impossible.
This is not the place to debate the issue.

Tambiah's second point says less about Eliade’s view of “Archaic man” than
it does about his optimistic assessment of modern thought as being more lin-
ear and historical than 1ts predecessor. One should not therefore conclude that
Eliade's view of ancient rcligion is incorrect, because the ervor may lie in his view
of “modern” man,

Tambiah's first point is more valid, but does not; 1 think, reduce Ehade’s
interest to Mesoamericanisis. The vividness, detail, and specificity of Ehade's
urguments do much to compensate for their technical lack of dynamics, Further-
more, 1 do not think Eliade’s mode of explanation is invalid for failing to con-
form to contemporary expectations of how explanatory models should be strue-
tured. Eliade identified broad and widely applicable patterns of human thought
and expenience. That we do not fully understand how, when, and why they arose
and persisted speaks more to our ignorance about this domain of culture (or its
complexity) than to the quality of his abservations and interpretations.

Summary and Discussion

The geomorphology of the karst underlying Mayapin clearly affected the site's
residential settlement pattern. The effect on the distribution of patio groups is
difheult to ascertain, however, precisely because they are not correctly delineated
on the site map. The patterning of &'un'fune’sé’ certainly influenced the spatial
distribution of clusters of house lots, but to understand how requires further in-
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vestigation through additional mapping at the site. The mathemarical and geo-
metrical characteristics of both landscape and settlement art the site have only
begun to be deseribed and analyzed (Brown 1999:111-191).

The caves and cenotes of Mayapan were used for a variety of rituals, and
they were probably major foct in the sacred landscape. The watering places were
likely associated with a “cenote cult” concerned with rainmaking, Caves and ce-
notes were dlso connected to kinship and social organizanion. Caves must have
been the dwelling places of lineage ancestors, as they are among the Highland
Maya of Chiapas and Guatemala, Other nearby caves may have been evil and
dangerous,

The civie-ceremonial architecture of the site was clearly organized in confor-
ity with Mayan cosmological principles. The Temple of Kukulcan was shown
to represent a sacred mountain linking Heaven, Earth, and Hell. The Under-
world was literally present in the site cosmagram, in the form of 3 narural cave
below the pyramid. The cave must have been a surrogate for the place of origin
where the cosmogony first occurred. The temple as a hierophany surely partici-
pated in calendrical rites, either of the New Year or datwm endings, and probably
buth. The locations of other caves also influenced the layout of city, The posi-
tionsof the Cenotes X-Coron, Ch'en Kulw, and Sae Usyum, ﬂ:r::x;amp]c_. almost
certainly affected the course of the city wall,

| have not discussed many important characteristics of the caves of Maya-
pan, They were, for example, used for burial, | observed human remains in Yo
Dizonot and Chen Koly, and the Carmegie Institution team also found burials
in several caves, Caves served as sources of raw matenials, such as cortain types
of caleite and clay, and produced stalactites, which at Mavapdn were used as ele-
ments in altars (Adams 1953). Much research on this topic remains to be done
at Mayapin and will undoubtedly produce greater insight into Maya society and
religion,

Acknowledgments

I thank the personnel of the lnstituto Macional de Antropologia ¢ Historia for
their generous assistance and cooperation during my work at Mayapin. Special
thanks go to Lorena Mirambel, then president of the Consejo de Arqueologia;
Fernando Eobles C.; Tomds Gallareta N.; Alfredo Barrera R.; Luis Miller O
Silvian Boucher; and Carlos Peraza L., who all helped significantly; and to the
other archaealogists of the Centro Regional de Yucatin, Luis Leira of the Cen-
tro Regional de Quintana Roo also provided invaluable assistance in the course
of the project. The financial assistance of the National Science Foundatien, in
the form of a Dissertation Improvement Grant, and of the Fulbnght Program



Caves, Karst, and Soettlement at Mayapan, Yucatan 397

are gratefully acknowledged. 1 cannot thank E. Wyllys Andrews V cnough for
making the project possible. My deepest gratinude goes o all those who explored
the caves with me, especially the men of Chaak:

References

Adams, Robert M,

1933 Some Small Ceremontal Structures of Mayapan. Current Reparts, No. 9:144-
179, Carnegie Institution of 'Wﬁ.sh'lngmu, Department nfﬂrchnr:nbgy, am-
bridize, MA,

Allen, Douglas

1978 Seencture wnd Creatiwity in Refigion. Mouton, The Hugue, Neth.

1282 Phenomenological Method and the Dialectic of the Sacred. In Tmigination and
Meaning: The Scholarly and Literary Worddr of Mircea Efiade, ed. N. Girardor
and M. L. Ricketts, pp. 70-81. Seabury Press, New York,

Andrews, E. Wyllys IV

1970 Balarkanche, Thrane of the Tiger Pricce. Middle American Rescarch Institute

Publication 32. Tulane University, New Orleans, LA,
Ashmaore, Wendy

1989 Construction and Cosmology: Polities and Idealogy in Lowland Maya Senle-
ment Parcerns, In Werd and Tenage i Maya Cufture: Explorations in Lungnage,
Writing, wnd Representation, ed. Wo F, Hanks and . 5. Rice, Py 272-284,
University of Utah Press, Salt Lake Cioy

Awvenl, Anthony F,
V980 Skyawareiers of Anciend Mexice. University of Texas Press, Austin,
Aueni, Anthony F, and Horst Hartung

1986 Maya City Planning and the Calendar. Tranractions af the dmerican Philosapbe-

cal Sacieey TH{T ),
Barrera Vasquez, Alfreda

1980 Dievisnaria mava Gavdemex: Maya-espinel, eipanst-mava. Ediciones Cordemex,

Meérida, Mex,
Brady, James E,

1997 Serdement Configuration and Cosmology: The Role of Cudes at Dios Pilas,
American Anthrgpolopise 99(3):602-618.

Bricker, Victoria R; Eleuterio Po'ot Yah; and Ofella Dzul de Pa'ot

1998 A Drn'wn.rﬂ'} af e Maya Language ay Spoken v Hocabd, Yuratdn. []'nl'.':mnr af
Utah Press, Salt Lake Cicy,

Bronwn, Clifford T,

1999 Mayapin Society and Ancient Maya Social Organization. PhD dissertation,

Tulume Unaversiry,
Bullard, Willlam R,
1934 Boundary Walls and Houselots at Mayapin. Current Reparts, Mo, 13:234-

253, Carnegie Institution of Washingron, Department of Archaealogy, Cam-
bridge, MA,



398 The Maya Regian

Carlson, John
in Cross=Cultural Comparison. In Messamerican Siter and Worldvizwr, ed. . P

1981 A Geomantic Maodel for the Interpretation of Mesoamerican Sites: An Essay
(v
Benson, pp. 143-211. Dumbarton Ogks, Washington, DC,

Carrasco, David
1990 Religions of Messamerica: Cormovision and Ceremonial Centers. Harper & Row,

San Francisco, CA.

Coe, Michael O,
1965 A Model of Ancient Community Structure in the Maya Lowlands, Soutbewere-
erw Jormad of Antbropalogy 21:97-114,
Cogging, Clemancy
1980 The Shape of Time: Some Political Implications of a Four-part Figure, dmeri-
van Antiguity 45(4):727-739.
1983 Thr Sturco Decoration amd .rfrc))irecmm.n'.-f:_-.rmé."agf of Structure I-rub, Dzibil-
chaltun, Yaeatar, Mexieo. Middle American Research Institare Publication 49,

Tukane University, Mew Orleans, LA,

Collier, George A,
1975 Fields of the Totzil: The Ecological Bases of Tradition in Highland Chiapay, Uni-
versity of Texas Press, Austin,

Day, M, 1.
1978 Morphology and Distnbution of Residual Limestone Hills (Mogotes) in the
Karst of Northern Puerto Rico, Bulfetin af the Geologrend Sactedy of America

B9 426-432.
De la Garza, Mercedes; Ana Luisa lzquierda: and Ma, del Carmen Ledn y Tolita Figuerca

1983 Reluciones bitdrica-geagradficar de b Iobernacian de Yaeatdn, Vol 1. Instinuto de
Investigaciones Filoldgicas, Centro de Fstudios Mluyaz, Fuentes para e Estu-

dic de la Culrura Maya 1. Universidad Macional Auténoma de México, Mexico

iy
Dudley, Guilfard 11
1977 Refigion on Trial: Mircea Efade and Hic Crivies, Temple Unive rsity Press, Phil-

adelphia, PA.
Dunning, Kicholas B
1992 Lowds of the Hills: Arcient Mayit Settlenrent in the Puue Region, Yucatdn, Mexico,
Monographs in World Archaeology, No. 15, Prehistory Press, Madison, WI.
Edmanson, Munra 5
1982 The Ancient Future of the Itzd: The Book of Chitam Balam of Tizemin: University

of Texas Press, Austin,

Eggan, Fred
1934 The Maya Kinship System and Cross-Cousin Marri age. American Anthropsls-

Fist 36:188-202,
Elizde, Mircea
1938 Patterns in Comparative Rediptan, Sheed and Wrd, New York,

1965 The Myth of the Eternal Return vr, Cosmos and History, trans. W, R, Trask
Ballingen Series 46, Princeton University Press, Princeton, N (Orig, plab.

1954.)



Caves, Karst, and Settlement at Mayapan, Yucatan 399

195%  The Sacred and the Profane: The Nature of Refipion, wans. W, R. Trask. Har-
court, MNew York.
195%h  Methodological Remarks on the Study of Religious Symbolism. In The His-
tory of Religions: Esuays in Methodalogy, ed, M, Eliade and |. M. Kitagaws, pp.
86-107, University of Chicago Press, Chicagn, 11,
Fash, William L,
1991 Sersdes, Wirrriors and Kings: The City of Clopdn and the Adncient Maye, Thames
and Hudson, Mew York.
Fard, Derek, and Paul Williams
1989 Kargt Geamerpbotagy and Hydrafogy. Unwin Hyman, London.
Fox, John W,
1991 The Lords of Lighe Versus the Lords of Dark: The Postclassic Highlind Maya
Ballzame. In The Meroumerican Rafigame, ¢d, V. L. Seachorough and 1. K.
Wilcax, pp. 215-238: University of Arizona Press, Tucson.
Gossen, Gary H.
1986 Mesoamerican ldeas as a Foundation for Regiomal Synthesis. In Symébaf and
Mean f-ﬂg i:'t'r?&'ml" the Closad Communitv: Esvys in Mesaamerican Ideas, ed. G, H.
Gossen, pp. 1-8. Stedies on Culoure and Saciery, Val, 1, Instinute for Meso-
american Studies, University at Albany, State University of New Yok,
Gozsen, Gary H, and Richard M, Leventhal
1993 The Topography of Ancient Maya Religious Pluralism: A Dialague with the
Present. In Lowdand Maya Civelizafion in the Efg.ﬁ!.ﬁ Cenrury AD,, ed. . AL
Subloffand J. 5. Hendersan, pp. 185-217. Dumbarton Oaks, Washington, DC.
Guiteras Holmes, Calixta
1992 Camenic: Etnsgrafia de wn puefis teeltal de dos altes de Chiapas 1944, Gobierno
del Estado de Chiapas, Tuxtla Gutiéerez, Mex,
Gurnes, Russell H.; Ward Randol; A Richard Smith; Richard Gould; G, Micholas Sullivan: Charles £,
Mohr; Hugh Land; and losé Limeres
1968 Mayan Cave Discoverics. Bxplorers fonrnal 46{3):146-186,
Heyden, Doris
1975 An Interpretation of the Cave underncath the Pyramid of the Sun in Teoti-
huacan, Meaco: dmerican duriguizy 40{2):131-147
1981 Caves, Gods, and Myths: World-View and Planming in Teotihuacan. In Mess-
american Stees and World-Views, ed. E. P Benson, pp. 1-39. Dumbarton Claks,
Washingron, DC.
1989 The Eaple, the Cactus, rhe Rock; The Reors of Mextos- Tenacheitlan’s Foundation
Myth ard Symébsl, Berish Archacological Reporss Tnremarional Series 484,
BAR, Oxford,
Hildebrand, A, R, M, Pilkington; M. Connors; C. Ortiz-Aleman; and R, E Chaves
1995 Saze und Structure of the Chicxulub Crater Revealed by Horizonral Gradients
and Cenotes. Narwre 376:415-417.
Jennings, 1. N,
1985 Kartt Geomerpioizey. Basil Blackwell, Oxford.

Jones, Marris
1952 Map of the Ruins of Mayapan, Yucatan, Mexico, Current Reports, No, 1:2-6.



400 The Maya Begicn

Carnegie Institution of Washingron, Department of Archacology, Cambridge,
MA.
“Klein, Ceclliz F.

1975 Pose-Classic Mexican Death Imageryas a Sign of Cyelic Completion. Tn Deark
and the Afterlife in Pre-Columbtan dmersea, ed. E. P Benson, ppo 69-83, Dum-
barton Caks, Washanygrion, DC.

Fus, Susan M,

1983 The Secial Representation of Space: Dimensioning the Cosmologieal and the
Quotidian, In drebacological Hammers and Thearier, ed. J. A Moore and AL 5,
Keene, pp. 277-283. Academic Press, New York,

Love, Bruze
1994 The Pares Codeoe: Hamidfook for a Maya Priest, Unaversity of Texas Press, Austin,
Megged, Amos

1999 The Rebgions Context of an “Unholy Marriage™: Elite Alienation and Popu-
lar Unrestin che Indigenous Communities of Chiapa, 1I570-1680. £thnadictory
A0(1)1149-172.

Pbilizs, 5 W,

%65 Summary of Precongquest Ethnology of the Guaremala-Chiapas Highlands
and Pacific Slopes. In Hiardbesd of Middle American Indians, Val. 32 drchaeadogy
sf Bowtbernt Mesoarmerica, Pe. 1, ed. GoOWilley, pp. 276-287, University of Texas
Press, Austim.

Miller, T. E

1982 Hydrochemistry, Hydrelogy and Morphwlogy of the Caves Branch Karst, He-

lize. PRI dissertation, Meblaster University.
Miram, Helga-Maria

1988 Transbriptionen Tramcriptrans= Transoriperones derdof the/de fos Chilam Balamer,

4 vols, Mava Texre 1. Teco-Verlag, Hamburg,
Mirarn, Helga-Maria, and Wolfgang Miram
1988 Maya-Texee I KonbordansCaneerdanee Concarduncia derdaf thetde lox Chilam
Balames. 6 vols, Maya-Texte 1. Toro-Verlag, Hamburg,
Marey, Sylvanus G.
1983 Fhe Ancient Maya, 4th ed, Sranford Uniiversity Press, Sranford, CA.
Mazh, lune

1985 T she Byer of the dncertors: Belfief and Bebawior tna Mayar Cammuriey, Wave-
land Press, Prospect Heghes, T,

Parry, Eugene; Luis Marin; Jana McClaing and Guadalupe Veldzquez

1995 Ring of Cenotes (Sinkholes), Narthwest Yocatan, Mexico: Its Hydrogealogic
Characteristics and Posaible Associarion with the Chicaslub Impacr Crarer,
Ceafogy 23{13:17-20.

Follock, H, E, [0,

1957 Editor’s Note, Current Hepards, No. 2:657-658, Carnegie Institution of Wash-

ington, Department of Archaenlogy, Cambridge, MA,
Pollack, H.E. D; R. L, Rays; T, Praskouriakoff; and A, L Smith

1962 Mayapan, Yacatan, Mevico, Carnegie Institution of Wishingrton Publication,

Mo, 619, Washingzon, DC.



Caves, Karst, and Settlement at Mayapan, Yucatan 400

Proskouriakaoff, Tatiana
19623 The Artificts of Mavapan. In Mayagan, Yacaran, Mexics, by H. E. D. Pol-
lock, Halph L. Roys, Tatiana Proskounizkoff, and A. L. Smich, pp. 321-442,
Carnegie [nsritation of Washington Publication, No. 619, Wishingran, DC.
19628 Civic and Religions Structures of Mavipin, In Mayagan, Yucatan, Mexics,
rp. §7-163. Carnegie Institution of Washingron Publication, No, 619, YWash-
ington, [DC.
Radfield, Robert, and Alfonso Villa Rojas
1934 (han Kom: A Maya Vidlage, Carneggie Institution of Washington Publication,
Mo, 448 Wishingron, 1,
Hows, Ralph L
1935 Place-Names of Yucatan. Maya Reseereh 2011110
1940 Perronal Names of the Maya of Yacatan, Contributions to Amencan Anthmo-
pology and History, No. 31; Carmegie Institution of Washingron Publication,
Mo, 523, pp. 31-48. Washington, DC,
1957 Vke Politieal Geography of the Yucatun Maya, Carmnegie Instirution of Washing-
ron Pubbeation, No. 613, Washington, DC.
Schele, Linda, and David Freidel
1990 A Farest of Kings: The Untald Story of the Ancient Maya. William Morrow, New
York.
4choles, France V., and Eleanor B, Adams
1938 Den Digge Quijada, alcalde miysr de Yucatan, 1561-1563. 2 vols. Antipua Li-
breria Robredo, de J. Forrue e Hijos, Mexico Ciey.
Shook, Edwin
1952 The Grear Wall and Other Features of Mayapan, Carnegie Tnstitution gf Wish-
impton Year Besf 51:247-25L
1954 The Temple of Kukulesn st Mayapan, Current Reaports, No. 20:89-108. Came-
gie Institution of Washingron, Department of -""I.I'-.h’ll-'lﬂut.'.}. Cambridge, MA,

Siverts, Henning
1969 Chechie: Una rribu saya de Méxive, Insticuto Indigenista Interamericans, Mex-
ico Citye

Srmith, A, Ledyard
962 Residential and Associated Strucrures ar Mayvapan, In Mayapan, Yeeatan, Mex:
tee, pp, 165-320, Carnegie Institution of \‘v’uhmpun Publicarion, Mo, 619,
Washingrion, DC,
Srmith, Robert E
1953 Pouery of Mayapanand Vienary: Cardegse Tnatitution of Waibingion Year Bazk
52:279-282,
1953b  Cenote X-Coton at Mayapan, Crurrent Reperty, Now 5:67-81 Camegic In-
stitution of Washingran, Department of Archacolagy, Washingron, DC.
1954 Cenote Exploration at Mayapan and Telchaguillo. Current Repores, No. 12:
222-233, Carnegie Institution of Washington, Department of Archacology,
Washington, DC,
Steinich, Birgit, and Luis Marin
1996 Hydmgeological Investigations in Northwestern Yucatan, Mexico, Using Re
sistivity Surveys, Grousd Water 34{4):640-646,



402 The Maya Reglon

Swisher, Carl C L Joseé M. Grajales-Nishimura; Alessandra Montanari; Stanley V. Margoalls;
Philippe Claeys; Walter Alvarez; Paul Renne; Esteban Cedillo-Farde; Florentin J-M. A. Maurrasss;
Garniss H. Curtis; Jan Smit; and Michas!| O McWilliams

1992 Coeval “'Ar/™Ar Ages of 65.0 Million Years Apo from Chicwulub Crater Melt
Rack and Creraceous-Tertiary Boundary Tektites, Seienice 257:954-958.

Tambiah, Stanfey J.

1985 The Galaceic Polity in Southcast Asin. In Cultare, Thoughe, and Secial detron:
An Anthrapalagical Perspective, pp. 252-286. Harvard University Press, Cam-
bridge, MA. (Orig. pub, 1977.)

Thempson, J, Eric 5,

1975 Inreoduction. In The Fil-Caves of Yocatun: A Search for Evidence of Man's An-
siquity in the Caverny of Central America, by H. C. Mercer, pp. vii=xliv: Uni-
versity of Oklahoma Press, Norman,

Troester, )W Elizabeth L. White; and William 8. White

1284 A Comparison of Sinkhole Depth Frequency Thistributions in Temperate and
Trnpil:' Karst H.cginns. In Simthodes: Their Crealapy, Englmm'ng. P 1L S
meniwd Tmpact, ed. B. T Beck, pp. 63-73. A. AL Bulkerna, Rotterdam, Neth,

Villa Rajas, Alfonsa

1947 E{inﬁhl-p and Nagualisinin @ Teeltal Commiu mity, Southeastern Mesico, Aneri-

can Amibropologise 49:578-387,
Viogt, Evon Z,
1969 imucantan: A Maya Cammmn'.r}' i the Hj;gbj'_-mds sf Chiapas, Bellknap Press of
Harvard University Press, Cambridge, MA.
Wheatley, Paul
1971 Lhe Piues af the For Quarters. Aldine, Chicagn, (1.
Williams, Paul W,

1872 Morphometne Analysis of Polygonal Kasst in New Guinea: Sulletin ofthe Ges-

demicad Soctety af America 83 761-796,
Wisdom, Charles
1940 The Chorts Indians of Guatemals, University of Chicago Press, Chicago, IL.



