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The   idea   that   many   early   peoples   made   and   recorded


accurate   astronomical   observations   is   generally   accepted


by   scholars.
Beyond   this   very   basic   agreement,
however,
consensus   among   astroarchaeologists   is   difficult   to   achieve.
 Two   interrelated   questions   of   current   controversy   are


treated   in   this   case   study:
did   ancient   cultures   follow


the   cycle   of   extreme   moon   rise   and   set   locations   and,
if   so,


what   reasons   did   they   have   for   doing   so?
These   questions   are   examined   within   the   context   of   Late


Postclassic   East   Coast   Maya   culture.
It   is   well   known   that


the   ancient   Maya   were   deeply   concerned   with   astronomy.
However,
there   has   been   very   little   problem-oriented


research   into   the   possibility   that   they   observed   the   cycle


of   the   moon's   movements   on   the   horizon.
This   possibility


and   likely   behavioral   explanations   for   it   are   considered


through   study   of   Maya   architecture,
cultural   geography,
economy,
social   structure,
and   religion.
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PREFACE
The   fieldwork   for   the   research   project   presented   here   was
begun   during   a   visit   to   Isla   Mujeres   in   January,
1979.
I
presented   a   paper   on   my   preliminary   findings   to   the   Confer ­
ence   on   Archaeoastronomy   in   the   Americas   at   Santa   Fe   in


June   of   that   year.


A  new   job   and   different   archaeological   research   area
(as
well   as   a   marriage   and   the   birth   of   two   children)
postponed
the   completion   of   the   next   phase   of   this   study   for   5   years.


The   fieldwork   reported   herein,
which   is   best   described   as


"beach"   rather   than   "bush"   or   "dirt"   archaeology,   was
accomplished   during   January   and   February   of   1984.
It   was
conducted   under   the   auspices   of   California   State   University


at   Sacramento   and   Mexico's   National   Anthropological   Insti ­
[image: image3.png]tute,



    but   funded   solely'by   me.
What   follows   here   treats   one   rather   narrow   aspect   of   ancient


Maya   astronomy
(or   Maya   archaeoastronomy).
The   focus   of


archaeoastronomy,
as   Baity
(1973:390)
has   observed,
is   on
"the   analysis   of   the   orientations   and   measurements   of ...


i

ancient   structures."l
This   study   is   one   such   analysis   of


documentary   and   field   data   gathered   from   the   eastern   extreme
of   the   Maya   world.
This   isolated   littoral   was   most   heavily


inhabited   during   the   period   between   four   and   eight   centuries


ago   by   a   society   of   moon   worshipping   traders   known   today   as


[image: image409.png]


the   Late   Postclassic   East   Coast   Maya.
1 This   methodology   is   more   properly   termed   astroarchaeology,

defined   as   "the   application   of   the   principles   of   the


oldest   of   the   exact   sciences   to   the   study   of   the   past"


(Hawkins   1975:157).


ii
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CHAPTER   1

INTRODUCTION
Among   the   twentieth   century   Yucatec   Maya,
the   moon   is


referred   to   as   lady   moon,   colel   luna
(Redfield   and
Villa   Rojas,
1934:205).


It   is   sad   that   this   wanton,   vivacious   lady,   whose
doings   arouse   our   interest   and   excite   our   sympathy,
should   now   be   taking   her   last   curtain   calls
(J.   Eric   S.
Thompson,
1970:249,
speaking   of   the   Maya   moon   goddess,
Ix  Chell  .

STATEMENT   OF   THE   PROBLEM
Anthony   Aveni,
a   preeminent   scholar   in   the   field   of   astro ­
archaeology,
has   recently   called   for   a   reconsideration   of


lunar   standstill   orientation   hypotheses   for   Old   and   New

World   archaeological   sites
(Aveni,
1983:12).
The   lunar


standstill   paradigm   proposes   intentional   alignment   of


ancient   Old   and   New  World   architecture   to   the   extremes   of


moonrise   and   set   reached   during   the   18.61-year   cycle   of


lunar   nodal   regression. 1
Aveni's   opinion   is   that   such
hypotheses   are   artifacts   of   our   modern   astronomical   mind
set.
He   points   out   that   knowledge   of   the   standstill   cycle
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would   have   been   of   little   use   to   ancient   man   and   that   our


1 This   cycle   is   described   in   detail   in   the   next   section   of


this   chapter.


1
2
belief   in   its   observance   is   a   misguided   result   of   modern
ethnocentrism.


Aveni   criticizes   the   basis   for   standstill   alignments   pro­


posed   for   sites   in   the   North   American   Southwest   and   the


British   Isles   by   comparing   them   to   results   from   Middle   and
South   American   sites.
In   the   areas   inhabited   by   Native


American   civilizations,   where   the   astronomical   sophistica­


tion   of   the   cultures   suggests   a   greater   possibility   of


knowledge   of   this   esoteric   astronomical   cycle,
few   lunar


standstill   alignments   have   been   proposed.
Paradoxically,


in   the   less   astronomically   advanced   ancient   cultures   of   the


North   American   Southwest   and   British   Isles,
such   alignments


are   more   commonly   "found."
Aveni   interprets   this   to   result


from   the   paradigms   of   inquiry   followed   by   astroarchaeolo­


gists   in   the   respective   areas.
Those   proposing   the   lunar


alignments   marshall   their   data   to   fit   the   most   convenient


hypothesis,   Aveni   suggests,   while   the   research   of   South   and
Mesoamericanists   is   guided   by   ethnohistoric   and   ethnographic


fact.
Alignments   to   the   lunar   standstill   cycle   are,
then,


in   his   opinion,
responses   to   the   field   data   rather   than


postulates   formulated   during   the   early   phases   of   problem­
oriented   research.


Aveni
(1983:11)
explains   the   lack   of   a   single   acceptable


lunar   standstill   alignment   in   Maya   architecture   as   a   result


3
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   this   cycle   for   eclipse


prediction   or   any   other   predictive   astronomical   purpose.


However,
it   appears   that   the   East   Coast   Maya   of   the   Late


Postclassic   period   may   well   have   observed   and   marked   the


lunar   cycle   for   reasons   other   than   the   prediction   of


eclipses.
In   fact,
Aveni   may   himself   be   guilty   of   the


ethnocentric   thinking   of   which   he   accuses   Thorn
(1971)
and
Hawkins
(1965)
in   the   construction   of   their   lunar   alignment


hypotheses   for   megalithic   sites.


The   standstill   cycle   is   Thorn's
(1967)
term   for   the   18.61­


year   lunar   nodal   regression   period.
This   phenomenon   results


from   the   fact   that   the   orbit   of   the   moon   is   tilted   at   a
slight   angle   relative   to   the   apparent   path   of   the   sun
through   the   sky   as   seen   from   the   earth.
This   path   is   known
as   the   ecliptic.
The   lunar   nodes   are   the   points   where   the


orbit   of   the   moon   intersects   the   ecliptic;
in   18.61   years,


the   nodes   complete   one   full   circle   of   backward   movement
relative   to   the   ecliptic.
This   is   admittedly   an   abstraction


of   modern   astronomy   that   we   certainly   cannot   expect   the   Maya
to   have   derived.
But   neither   can   we   expect   to   understand


their   astronomy   without   first   separating   ourselves   from
our   own  modern   knowledge.
Once   this   is   done,   we   may   see


that   the   Maya   need   not   have   conceived   of   the   lunar   nodes
4
and   their   period   of   regression   to   have   identified   a
simple


ritual   need   to   follow   the   cycle   which   these   abstract


terms   describe.
 ASTRONOMICAL   THEORY
Compared   to   the   apparent   motion   of   the   sun   created   by   the


earth's   revolution   of   that   star,
the   moon's   orbital   move­
ments   about   the   earth   are   exceedingly   complex.
This   com­
plexity   results   in   large   part   from   the   lunar   orbit   being


inclined   about   5°    to   the   plane   of   the   ecliptic--the   path


followed   by   the   sun   through   the   sky
(see   Figure   1).2
Thus,
the   moon   reaches   horizon   extremes   about   5°   greater   than


those   of   the   sun.
As   shown   in   Figure   2,
the   sunrise   oscil­


lates   between   the   extreme   positions   of   the   summer (Sl)
and
winter
(S2)
solstices   and   back   again   during   the   course   of


a   year.
The   rising   position   of   the   moon,    M,
also   varies


regularly   between   minimum   and   maximum   locations,
but   in   a
month   instead   of   a   year.
While   Sl   and   S2   are   fixed   posi­


[image: image419.png]Tulum, Str.



tions   that   depend   only   on   the   latitude   of   the   observer,
the


2The   orbital   inclination   to   the   plane   of   the   ecliptic


explains   why   all   full   moons   do   not   produce   lunar   eclipses


nor   all   new  moons   solar   eclipses.
A  glossary   of   astronom­
ical   terms   is   provided   in   Appendix   2.
All   illustrations


are   placed   following   the   bibliography   at   the   end   of   this


monograph.
5
limits   of   the   moon's   oscillation   are   not   fixed   by   latitude,


but   can   vary   between   fixed   limits.
Two   weeks   after   the   moon
rises   at   its   extreme   northerly   position,   Ml,
it   will   rise


at   its   extreme   southerly   position,   M4.
These   limits,   Ml   and
M4 ,   will   gradually   narrow   until   after   9.3   years   they   have
become   M2   and   M3.
After   another   9.3   years,
the   rising


positions   will   complete   the   18.61-year   cycle   and   oscillate


between   the   extremes   of   Ml   and   M4   again
(Thorn   1971:25).


The   solar   extremes,
reached   on  the   first   days   of   summer   and
winter,   are   called   solstices   because   the   sun   appears   to


stand   still,
rising   and   setting   in   about   the   same   positions


for   several   days   as   it   reaches   its   north/south   extremes,


balances,
and   begins   to   move   back   in   the   other   direction


again.
The   analogous   term   "standstill"   has   been   proposed
(Thorn   1971:18)
for   the   extremes   reached   during   the   18.61­


year   lunar   cycle   since   for   about   a   year   the   extreme   azimuths
vary   by   only   about   0°20'.
Thus   the   moon's   extreme   rise   and
set   positions   go   through   almost   the   same   cycle   for   month
after   month,   with   the   cycle   appearing   to   stand   still.


Present   consideration   of   this   subject   will   conclude   with


the   observation   that   mastery   of   the   theory   of   the   moon's
motion   has   required   dedication   of   the   careers   of   some   of


our   best   modern   mathematicians
(Thorn   1971).


6
The   lunar   extreme   positions   used·  for   this   study   were   inter­


polated   from   Aveni
(1972,
Table   1a)
as   shown   in   Figure   3.
These   values   are   rounded   for   use   herein   as   given   in   Table   1.


For   simplicity,
the   term   "maximum
(northerly   or   southerly)


moonrise"   will   be   used   to   refer   to   the   extreme   positions   of


the   moon   at   major   standstill   and   "minimum
(northerly   or


southerly)
moonrise"   to   those   attained   at   minor   standstill.


Table   1 :
Lunar   Extreme   Rise   and   Set   Azimuths 1
Standstill 
Formulae 2 



-Ex-tr-em­e


Rise 3
Set 3
	Major
	± (e+i)
[image: image6.png]+e+13




	Northern

	59 0
	301 0
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	Southern
	121 0
	239 0
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Minor
± [image: image8.png]


 i)
Northern
70.5 0
289.5 0
[image: image421.png]uselescsness
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                           Southern
110 0
250 0
1Azimuths   given   for   the   moon's   center   with   a   0 0
horizon   at


21 0       North   latitude   in   1250   A.D.
[image: image422.png]


2Where
equals   the   obliquity   of   the   ecliptic
(the   inclina­


tion   of   the   earth's   equator   to   the   plane   of   its   orbit)
and
i
equals   the   inclination   of   the   moon's   orbit   to   the   eclip­


tic
(the   path   of   the   sun   through   the   sky).


3The   rounding   to   the   nearest   30'
never   changes   the   value   by
more   than   14'.


The   obsession   of   the   ancient   Classic   Maya   with   the   passage


of   time   is   well   known,
yet   how   this   preoccupation   was
expressed   during   the   Late   Postclassic   has   not   been   examined
in   depth.


7
The   existence   of   structures   that   may   have   been   used   as


astronomical   observatories   has   been   documented   throughout


the   pre-Columbian   Americas.
In   the   Maya   area,
as   else­


where,
testing   hypotheses   of   ancient   astronomical   alignments


to   key   solar   horizon   positions   has   occupied   the   forefront


of   astroarchaeological   research.
possible   solstice/equinox


alignments   have   been   proposed   for   Uaxactun
(Ricketson   1928),
Chichen   Itza
(Ruppert   1935),   Uxmal
(Aveni   1975),   and   many
other   Maya   ceremonial   centers.
The   alignment   of   Maya
architecture   to   the   rising   and   setting   positions   of   Venus
at   its   extremes   and   the   sun   on   the   days   of   its   passage


through   the   zenith   have   also   been   common   suggestions   in


the   literature   of   Maya   archaeoastronomy
(Aveni,
1980,
1981a,
1981b)  .

Possible   lunar   alignments,
on   the   other   hand,
are   rarely


noted   in   the   literature   of   ancient   Maya   astronomy
(Fuson
1969,   Aveni   1975,   Aveni   and   Hartung   1978,   Aveni   1983).
Nevertheless,
a   major   concern   with   the   moon   was   a   likely


feature   of   East   Coast   Maya   astronomy
(Sletteland   1979,
Malmstrom   in   Thomsen   1984).
This   thesis   has   sought   data


which   support   Miller's
(1974)
hypothesis   that   the   eastern


area   of   the   Maya   realm   was   associated   with   the   moon   and
birth   or   rebirth.
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Aveni
(1980)
has   measured   the   principal   building   orienta­


tions   at   a   number   of   small   Maya   sites   in   Yucatan,    but   his


is   the   only   study   which   has   considered   the   possible


astronomical   orientation   of   isolated   shrines   or   any   other


settlement   types   on   the   east   coast
(Sanders   1955).
Aveni's


(1980)
work   oonsists  of   only   a   measurement   or   two   per   site,


with   no   additional   data   or   comment,
save   an   occasional


building   date,
offered.
Aveni   has  ,not   interpreted   the


results   of   his   fieldwork   on   the   east   coast,
except   at   Paamul
(Aveni   and   Hartung   1978).
The   present   study   represents   the


first   in-depth   consideration   of   Late   Postclassic   East   Coast


Maya   building   orientations.
 HYPOTHESES
This   research   project   seeks   to   ascertain   whether   the   Late


Postclassic   East   Coast   Maya   could   have   used   the   orientations


of   their   architecture   and   locations   of   their   settlements   to


mark   lunar   horizon   extremes.
The   hypotheses   being   tested


are:


1.
That   Late   Postclassic   East   Coast   Maya   masonry
buildings   were   intentionally   aligned   to   lunar


horizon   extrema;
9
2.
That   settlements   were   placed   on   the   mainland   coast


so   that   their   orientations   to   locations   of   cul ­
tural/geographical   significance   on   Cozumel   were
also   aligned   to   these   extreme   lunar   [image: image10.png]positions;




3.
That   these   alignments   were   marked   as   part   of   a
[image: image423.png]


religion   centered   on   the   moon   goddess,
Ix

4.
That   this   religion   had   the   effect   of   stabilizing


and   reinforcing   the   trade   network   administered   by
the   Maya   merchant   elite.


Careful   observers   of   the   horizon   like   the   ancient   Maya   no
doubt   noticed   that   the   moon   rose   and   set   at   different   posi ­
tions   on   their   local   horizon   as   viewed   from   the   same   loca ­
tion.
Since   they   were   interested   in   the   moon   as   the   celes ­
tial   presence   of   their   principal   deity,
and   since   their


livelihood   may   have   depended   upon   reinforcement   from   a
religion   centered   on   this   deity,
it   is   reasonable   to   assume
that   they   would   observe   the   moon   with   sufficient   care   to


notice   that   it   returned   to   the   same   extreme   point   on   the


horizon   every   [image: image11.png]18.:61



   years.
I   propose   that   during   the   Late


Postclassic   period   the   observance   of   this   cycle   became   part


of   the   ritual   associated   with   the   moon   goddess,
Ix  Chel.


Given   the   Maya   penchant   for   architectural   orientation   to


important   astronomical   directions,
it   is   not   so   farfetched


as   some   astroarchaeologists   would   have   us   believe   to   think


that   we   might   find   such   alignments   to   the   observable   hori­


zon   extrema   of   the   moon   on   Cozumel,
the   home   of   the   famed
shrine   to   Ix   Chel.
Based   on   what   we   know   of   the   ethno­


history   and   archaeology   of   the   Yucatan,
if   lunar   standstill


alignments   are   to   be   found   anywhere   in   the   ancient   world,


Cozumel   and   the   opposite   mainland   coast   are   two   of   the   logi­


cal   places   to   check   for   them. 3
SUMMARY:
THE   COZUMEL/EAST  COAST   TEST  CASE
Sabloff,
Rathje,
Freidel,   Connor,
and   Sabloff
(1974)4   have
described   the   persistence   of   Cozumel   as   a   port   of   trade   and
trading   port   throughout   the   Postclassic   period   and   the


entrance   of   the   island's   culture   into   its   major   period   of


florescence   during   the   Late   Postclassic.
This   is   explained


by
(1)
its   strategic   location   on   an   important   Maya   long


distance   trade   route   and
(2)
the   rise   of   a   ruling   merchant
[image: image424.png]Chel:



elite   class   after   the   fall   of   Chichen   Itza   and   the   decline


3The   study   area   is   located   opposite   Cozumel   as   shown   on
Maps   1   and   2.
Map   1   is   one   of   only   two   maps   in   this   report


"oriented"   conventionally   to   north.
All   other   maps   and
most   other   drawings   are   oriented   to   east   in   order   to   avoid


the   north-south   orientational   bias   of   the   European   mind
set
(Romanov   1973).
4Further   references   to   this   paper   will   be   cited   in   this


section   as   "Sabloff".


of   Toltec/Itza   hegemony   over   the   Yucatan   sometime   after


1200   A.D.
The   rise   of   the   merchant   elite   is   thought   to   have   resulted


from   their   replacement   of   the   regional   capital   of   Chichen
Itza   with   Mayapan,
and   from   their   ability   to   insure   safety


on   the   trade   route.
Sabloff   further   suggests   that   this


safety  was   guaranteed   by   two   developments:
local   control


of   trade   by   alliances   formed   among   the   elite   merchants,
and
the   dispersed   settlement   pattern   of   the   trading   port   of


Cozumel.
Security   was   also   "reinforced   religiously   through


the   institution   of   a   pilgrimage   route   which   exactly   paralled


the   principal   trading   route"
(Sabloff:403).
It   is   postu­


lated   that   the   greater   the   specialization   in   a   culture's


economic   subsystem,
the   greater   the   required   flexibility   in


the   politico-religious   subsystem
(Sabloff:401).
Cozumel's
extremely   specialized   economy,
based   almost   entirely   on
trade,
therefore   should   have   required   religious   decision­


making   on   the   local   level.
Politico-religious   autonomy
also   could   be   expected   to   have   developed   from   the   rise   of


Cozumel   as   an   important   regional   religious   center.
I

suggest,
then,
that   part   of   the   adaptive   response   of   the


Late   Postclassic   Cozumelenos   was   stabilization   of   their   cul­


tural   system   by   local   regulation   of   the   religious   calendar.


Their   religion   itself   was   focused   on   the   local   level,   with


the   famous   shrine   to   the   goddess   Ix   Chel   drawing   pilgrims


from   the   far   reaches   of   the   trade   network.
Ix   Chel   became
an   important   deity   in   what   is   now   the   State   of   Tabasco,
located   at   the   western   end   of   the   trade   route   some   500   nau­


tical   miles   from   Cozumel
(Landa   1938,
Scholes   and   Roys   1968:
321).5   Successful   trade   was   thus   insured   through   the   spread


of   shared   religious   beliefs   among   the   Late   Postclassic


Yucatec   Maya.
Although   there   is   no   question   about   Maya   concern   with   the


movements   of   the   moon--the   eclipse   warning   table   in   the


Dresden   Codex   provides   convincing   evidence   of   it--very   few
lunar   alignments
(intentional   or   fortuitous)
have   been
noted   or   proposed   for   Maya   architecture
(Aveni   1975,
1983;
Aveni   and   Hartung   1974).
If.  intentional   alignments   to   the


extreme   positions   of   the   moon   on   the   horizon   exist   anywhere
in   the   Maya   world,
I   hold   that   they   will   be   found   in   the


eastern   coastal   area.
And   if   they   exist   there,
they   will


be   found   recorded   in   the   architecture.
liThe   flat   Yucatecan
landscape,
free   of   natural   horizon   markers   for   charting   the


course   of   the   setting   sun,   moon,
and   stars,   would   render


sight   lines   taken   through   a   permanent   man-made   structure   a
[image: image425.png]t he



likely   way   of   keeping   a   calendar ... to   warn   the   population   of


5 This   is   as   far   west   as   the   worship   of   Ix   Chel   is   known   to


have   gone.
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impending   events   of   religious,
civil,   or   agricultural


importance"
(Aveni,
Gibbs,
and   Hartung   1975:977).


In   an   earlier   paper
(Sletteland   1979),
I
hypothesized   that

[image: image426.png]


isolated   shrine   on   the   southern   tip   of   Isla   Mujeres,
less   than   50   miles   north   of   Cozumel,   was   constructed   to


serve   at   least   in   part   as   a   lunar   observatory.
I   provided


preliminary   evidence   that   the   Maya   [image: image12.png]purposely



   aligned   their


sight   through   the   windows   in   the   Mujeres   temple   with   extreme
rise   and   set   positions   in   the   18.61-year   cycle.
This   argu ­
ment   was   based   upon   field   compass   measurements   and   knowledge
from   ethnohistoric   sources   that   Ix   Chel,   Maya   goddess   of


divination,   medicine,
procreation,
childbirth,
and   the   moon,
was   an   important   deity   for   the   East   Coast  Maya   during   the


Late   Postclassic   period
(Landa   1938:secs.
32,
40;
Scholes


and   Roys   1968:321;   Thompson   1939:133;   Miller   1974:46).


All   of   the   matters   ruled   by   Ix  Chel   are   associated   with


renewal,
which   is   fitting   for   an   area   and   time   that   witness ­
[image: image13.png]


    the   birth   of   a   new  Maya   economic,
social,
political,


and   religious   order.
A  new   object   of   paramount   astronomical


interest--the   moon--might   be   expected   as   part   of   the   indige ­
nous   development   and   florescence   of   the   distinctive   Late


Postclassic   Maya   culture.
The   astronomical   objects   of


greatest   importance   to   the   Classic   and   Early   Postclassic


Maya--the   sun   and   the   planet   Venus--were   predictably


14
overshadowed   by   the   moon.
"It   makes   sense   that   this   astro­


nomical   association   of   Ix   Chel   should   be   most   important   on
the   East   Coast   where   the   moon   rises   and   appears   to   be   born
out   of   the   eastern   sea"
(Miller   1974:47).


Additional   explanations   for   the   use   of   the   Mujeres   temple
are   suggested   by   Sabloff   for   similarly   located   and   con­
structed   temples   on   Cozumel.
These   may   have   functioned   as


lookouts   to   warn   against   the   approach   of   hostile   forces


and/or   as   storage   facilities   for   trade   goods   in   a   system
where   a   decentralized   settlement   pattern   played   a   key   role


in   the   organization   and   security   of   trading   expeditions.


I   postulate   that   the   temple   on   Isla   Mujeres   was   used   as


an   observatory   and   a   lookout--for   both   religious   and   civil


purposes--and   that   many   of   the   civil-religious   and   even
some   of   the   elite   residential   structures   on   Cozumel   and   the


East   Coast   may   also   have   served   this   dual   purpose.
The
walled   city   of   Tulum   and   the   castillo   at   Paamul
(Aveni   and
Hartung   1978),   each   located   on   the   mainland   coast   opposite


Cozumel,   and   several   of   the   other   isolated   shrines   and
larger   coastal   sites   north   of   Tulum   may   also   have   served


as
(1)
lunar   observatories,
(2)
defensive   fortifications   or


lookouts,
and/or
(3)
storage   facilities   for   trade   goods/
housing   for   travelling   merchants.
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   flowered   for   the   last   time   on   Cozumel   and
the   east   coast   of   Quintana   Roo.
Many   of   the   cultural


subsystems   featured   new   approaches   to   the   solution   of   old


problems.
Cozurnel's   wall-grid   sys·tem   and   the   enclosed   city


of   Tulurn   contrasted   sharply   with   earlier   Maya   settlement


patterns
(Sabloff:40S).
A  new   religion   was   born   on   Cozumel
and   observed   throughout   and   beyond   the   Yucatan   peninsular


area.
The   orientation   of   local   architecture   was   shifted   to


reflect   the   new   ways.
The   merchant   elite   replaced   the


Toltec   and   earlier   Maya   rulers,
yet   religion--with   an   impor­
tant   local   component   added--remained   to   bond   the   new
alliance.
The   Maya   need   for   detailed   astronomical   know­
ledge   upon   which   to   base   their   religion   resurfaced   in   the


Late   Postclassic,
as   the   rising   of   the   moon   from   the   eastern


sea   signaled   the   rebirth   of   their   civilization.


CHAPTER   2
ANTHROPOLOGICAL   DATA
NORTHERN   LOWLAND   MAYA   PREHISTORIC/HISTORIC   SKETCH
It   is   presently   believed   that   the   Maya   originated   in   the


southern   Mesoamerican   highlands   or   on   the   Pacific   littoral


between   four   and   five   thousand   years   ago.
During   that


period,
the   ancestors   of   the   ethnographic   Maya   began   a   long
process   of   progressive   differentiation   and   dispersal


(Kaufman   1976).
During   the   Formative   or   Preclassic   period


beginning   some   4,500   years   ago,
small   farming   villages   were
established   in   northern   Yucatan   and   other   parts   of   the   Maya
world
(see   Map   1   and   Table   2).
The   Yucatec   Maya   are   likely


the   direct   descendants   of   these   first   settlers   of   the   penin ­
sula;
glottochronological   studies   have   established   their


emergence   as   a   distinct   language   group   at   least   3,300   years


ago
(Kaufman   1976).
During   the   millenia   of   the   Preclassic   period,   Maya   settle ­
ments   and   culture   gradually   increased   in   number   and   com­
plexity.
Toward   the   end   of   this   Formative   period,
religious


masonry   architecture   appeared   at   several   northern   ceremonial


centers.
These   included   Dzibilchaltun,   which   has   been
radiocarbon   dated   to   the   Middle   Preclassic   period   about


3,000   years   ago.
16
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    Sabloff   et   al   1974,   Sableff   and   Rathje   1975a; Henderson,   1981)
As   the   term   implies,
the   Classic   period   from   about   A.D.
300
to   900   is   considered   by   most   Mayanists   to   represent   the


apogee   of   Maya   culture.
Three   major   diagnostic   develop­


ments   marked   the   onset   of   the   Classic:
polychrome   pottery,


corbelled   vaults,
and,   most   importantly,   dated   monuments
(Weaver   1972:153,   Coe   1966:87).
Classic   Maya   culture   was
centered   in   the   Peten   jungle   at   such   famous   sites   as   Tikal


and   Uaxactun.
While   the   western   and   central   parts   of   the


Yucatan   Peninsula   were   dotted   with   Classic   centers,   Coba,
located   about   50   miles   from   the   sea,   was   the   only   major
settlement   in   the   eastern   area.
Tancah   is   considered   as


I
the   only   other   important   center   in   the   eastern   coastal   area


(Coe   1971:Fig.
15).
It   is   situated   near   the   sea   and  within


the   study   area   of   this   thesis.


Between   800   and   900   A.D.,
the   six   centuries-old   tradition   of


carving   Long   Count   dates   on   stelae   stopped   at   every   cere­


monial   center   in   the   Maya   world.
Although   most   of   these


centers   were   abandoned   in   the   southern   area,
there   was
relative   continuity   in   the   northern   lowlands.
Life   at


Dzibilchaltun   continued   with   only   minor   interruption


(Andrews   1959).
Then,
early   in   the   Postclassic   period,


sometime   shortly   after   the   year   1000   in   our   system   of


reckoning   time,
a   Toltec   or  Mexican-Putun   Maya   group   took


control   of   the   Classic   centers   in   the   northern   Yucatan
(Rathje   and   Sabloff   1973).
The   archaeology   of   eastern


Yucatan   belongs   for   the   most   part   to   the   centuries   between
two   invasions:
that   of   the   Toltec   leader   Quetzalcoatl   in


concert   with   the   Putun,  .and   that   of   the   Spaniards.
The
succession   of   events   during   this   period   place   the   east   coast


of   Quintana   Roo   at   the   crossroads   of   major   developments   in


New  World   prehistory   and   history.


Although   many   archaeologists   have   termed   the   three   centuries


between   the   fall   of   Chichen   Itza   and   the   Spanish   Conquest
the   Decadent   period,   Vaillant's   early   designation   of   this


time   as   the   "Maya   Renaissance"   may   be   equally   as   descrip­


tive.
One's   choice   between   the   two   depends   upon   which   cul­


tural   subsystems   or   traits   one   judges   to   be   of   greatest


importance.
It   is   true   that   the   art   and   architecture   of


the   day   pales   in   comparison   with   that   of   the   Classic   period,


but   this   artistic   decay   was   only   one   reflection   of   great


changes   in   the   socioeconomic   order.
Merchants   had   replaced


the   priests   as   the   social   elite   and   "with   the   decentraliza­


tion   of   religious   authority,
huge   investments   of   labor   and
wealth   were   no   longer   put   into   temples   and   vast,
richly


stocked   tombs.
Thus   the   so-called   Decadent   period   in


reality   saw   a   growth   in   economic   complexity,
the   rise   of


mass   production,
the   development   of   more   efficient   distri­


bution   systems,
and   a   general   increase   in   the   standard   of


living   among   the   Maya"
(Lamberg-Karlovsky   and   Sabloff


1979: 283-4)  •

The   voyages   of   Cordoba   in   1517,   Grijalva   in   1518,
and   Cortes


in   1519   began   the   end   of   Maya   social   and   economic   evolution.


Chamberlain
(1948:3)
has   remarked   that   "the   conquest   of


Yucatan  [image: image17.png]
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  the   least   understood   of   the   great   Spanish
New   World   adventures.
It   was   not   a   spectacular   and   rapid


process   as   in   Mexico   and   Peru;
it   was   long,drawn-out,
pain­


ful,
and   halting.
The   history   of   the   conquest   of   Yucatan
is   made   up   of   the   stories   of   many   campaigns   over   a   twenty­


year   period,
not   of   single,
continuous   campaigns   such   as


those   which   brought   the   Aztec   and   Inca   empires   crashing   to


the   ground."
The   Spaniards,
under   the   Montejos,
finally


took   control   of   the   Western   half   of   the   peninsula   and
founded   the   city   of   Merida   in   1542.
The   conquest   of   the


peninsula   was   completed   several   years   later,
though   Spanish,


and   later   Mexican,   control   of   Quintana   Roo,
never   really


complete,
remained   threatened   by   periodic   uprisings   into


the   early   20th   century.
The   anthropologist   George   Howe
(1911:548)
remarked   after   a   visit   to   Tulum   in   1911   that


"to   carryon   work   in
(that)
region   it   is   necessary   to   have
the   assistance   of ... an   escort   of   about   thirty   soldiers."


Thus,
though   weakened   by   centuries   of   famine,
disease,
and
exposure;
and   subdued   by   mass   slavery   and   a   brutal   system
of   economic   peonage,
the   spirit   of   the   East   Coast   Maya   has


remained   even   to   this   day   not   entirely   broken.
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RELIGION
Our   knowledge   of   lowland   Postclassic   Maya   religion   is   based
upon   data   from   the   archaeological   monuments,
the   remaining


codices,
documents   such   as   the   Chilam  Balam  written   by   the


Yucatec   Maya   in   European   script   during   the   colonial   period,


the   writings   of   the   Spanish   during   the   same   period,   modern
ethnography,
and   comparative   data   on   the   religion   of   Maya
and   non-Maya   neighbors.
Information   from   all   of   these


sources   attests   to   the   deeply   religious   nature   of   the   Maya
from   the   time   of   the   emergence   of   their   civilization   down
to   the   present   day
(Thompson   1952).
The   well-studied   Tzotzil   Maya   of   highland   Chiapas   southwest


of   the   Yucatan   Peninsula   have   five   classes   of   gods   they   have
worshipped   since   pre-Columbian   times:
the   gods   of   the


13   levels   of   heaven,
the   most   important   of   which   are   the


sun   and   the   moon;
the   gods   of   the   earth;
the   gods   of   the


four   cardinal   points;
the   gods   of   the   underworld;
and   the


lineage   and   ancestor   gods   in   the   sacred   mountains
(Holland
1962:302).
The   gods   of   the   sky   and   the   cardinal   points   are


the   more   abstract,
based   as   they   are   upon   hierarchical   con­
cepts   developed   by   the   priesthood
(Thompson   1939).
It   was
for   the   propitiation   of   these   celestial   gods   that   the


elaborate   timekeeping   system   of   the   ancient   Maya   seems   to


have   been   designed.
This   system   depended   upon   observation
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and   recordation   of   a   multiplicity   of   astronomical   cycles,


notably   those   of   the   sun,   moon,
and   planets.


One   of   the   outstanding   characteristics   of   the   Maya   gods   is


their   quadruplicity,
with   each   of   the   four   assigned   to   a
different   world   direction
(Thompson   1970:198).
These   gods
are   known   as   the   Bacabs,   who   stood   on   the   four   sides   of


the   world   and   held   up   the   sky.
Each   was   associated   with


a   color,   which   in   the   case   of   the   direction   east   was   red,


after   the   color   of   the   rising   sun.
The   Yucatec   Maya   seem
to   have   been   oriented   to   the   east-west   path   of   the   celestial


bodies   as   their   primary   axis   of   interest,   with   east   being


the   cardinal   direction   from   which   the   others   were   derived


(Romanov   1973:7,
9,
13).
In   the   creation   myth   recounted


in   The   Chilam  Balam  of  Chumayel,   time,
represented   by   the


uinal   or   20-day   period,
is   born   in   the   east
(Roys   1933:116).


Lord   of   the   heavens   was   Itzamna,
the   inventor   of   writing   and
patron   of   learning   and   the   sciences. 1
As   with   the   other


Maya   gods,
there   were   actually   four   Itzamnas,   one   for   each
[image: image436.png]Cozumel.



world   direction.
His   wife   was   Ix  Chel,   the   moon   goddess. Ah   Kinchil,
the   sun   god,
passed   into   the   underworld   at


l"Itzam"   is   Yucatec   Maya   for   lizard.
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sunset   to   become   one   of   the   lords   of   the   night. 2
Thus,   he
embodied   another   of   the   outstanding   characteristics   of   the

Maya   gods--duality   of   aspect,
being   in   turn   both   benevolent


and   malevolent.


Other   sky   deities   were   the   planets
(at   least   those   visible


with   the   naked   eye).
The   great   importance   of   the   Venus   god
is   established   in   the   Dresden   Codex,
a   hieroglyphic   ephem­
eris   of   the   planet's   cycle   as   morning   and   evening   star


(Thompson   1972).
The   Chacs   of   Yucatan,
rain   gods   of


fertility,
are   also   pictured   in   the   Dresden   Codex.
These
gods   are   personifications   of   the   powerful   forces   of   nature


and   retain   their   importance   to   the   modern   Maya
(Thompson
1954: 265)  .

There   were   also   patron   gods   for   various   classes   and   pro­


fessions.
Ek   Chuah  was   the   god   of   the   merchants   and   cacao
growers,
the   two   being   linked   since   cacao   was   the   currency
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of   ancient   Mesoamerica. 3
Xaman-Ek,   the   "North   Star"


2"Kin"   means   sun,
day,
and   time   in   Maya
(Leon   Portilla


1973: 93)
3Ek  means   "star";   Chuah   is   a   Yucatec   name   for   a   type   of   wild


be e.
Thompson
(1970:306)
has   expressed   difficulty   in


connecting   bees   and   merchants:
perhaps   the   importance
of   honey   and   wax   as   trade   commodities   and   the   "diving"   bee
god   so   important   in   Tulurn   iconography   can   help   explain   it.
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Polaris,   was   associated   with   Ek   Chuah   as   patron   of   travel­


lers   and   travelling   merchants
(Cardos   de   Mendez   1959:129).
The   Maya   merchants   used   the   "North   star"   to   navigate   on
the   trade   routes   and   held   ceremonies   in   honor   of   Ek   Chuah
on   fixed   days.
At   the   end   of   the   day·s   travels,
the   mer­
chants   would   stop   by   a   roadside   altar   dedicated   to   Xarnan
Ek   and   offer   incense   to   their   guide   and   guardian
(Blom
1932:545-7,   Cardos   de   Mendez   1959:142).
Incense   was   usually


made   of   copal
(porn),   a   resin   extracted   from   the   copal   tree


(Protium  copal),   and   was   offered   as   an   indispensable   part


of   every   religious   ceremony.
It   was   still   being   burnt   at


religious   ceremonies   at   Tulum   in   the   1920·s
(Morley   1946:
208)  .

Kukulkan,   the   Maya   name   for   the   plumed   serpent   known   as


Quetzalcoatl,   was   the   god   of   the   ruling   classes.
He
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his   greatest   importance   during   the   Postclassic


period   of   influence   from   the   highlands.
Quetzalcoatl/


Kukulkan  was   the   most   powerful   deity   in   the   new   religion


introduced   by   the   Toltec   or   Putun   Maya.
It   has   even   been
suggested   that   the   achievement   of   hegemony   over   the


Yucatan   by   outsiders   during   the   Postclassic   "was   accom­
plished   as   much   by   religious   evangelization   as   by   military


force"
(Gallenkamp   1976:163,   Hunter   1974,   Brainerd


1956).
Thus,
although   the   Postclassic   is   known   as   a   period
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of   secularization   of   Maya   life
(Weaver   1972:237),   religion


nevertheless   continued   to   play   a   key   role   in   bringing   about


cultural   change.
IX  CHEL--THE  GODDESS   OF   THE   MOON
Of   paramount   importance   in   the   Postclassic   pantheon   was
the   Yucatec   goddess   of   women,
procreation,   pregnancy,
illicit   love,
weaving,
disease,   medicine,
divination,
and
the   moon,
Ix   Chel
(Thompson   1939:133,
1970:248;   Landa
1938:secs.
32,
40).
The   principal   sources   of   information


concerning   Ix  Chel   are   the   Maya   codices;
historical   Maya
manuscripts   like   The   Chi lam  Balam  of   Chumayel   and   The
Ritual   of   the   Bacabsi   the   "Relaciones"   of   the   priests   Diego
de   Landa   and   Diego   Lopez   de   Cogolludo;
and   the   studies   of


anthropologists   such   as   Ralph   L.
ROYs   and   J.   Eric   S.
Thompson.
Women   are   recognized   in   the   codices   by   three   characteris­


tics:
skirts,
long   black   hair,
and   prominent   breasts


(Thompson   1939:162).
Eight   such   illustrations   from   the


Dresden   Codex   are   given   in   Figure   78.
These   drawings   are


described   as   representations   of   Ix   Chel   as   goddess   of   the


moon,
birth,
spring   or   renewal,
and  medicine.
The   activi­


ties   in   which   she   is   engaged   in   the   codices   are   interpreted
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as   spinning,   weaving,
pouring   water,   mothering,
and   engaging
in   sexual   intercourse   with   other   deities
(Gates   1931:119;
Thompson   1939:163).


Thompson
(1939:161)
suggests   that   Ix  Chel   was   the   wife   of


Kinich-Ahau   Itzamna,   the   sun   aspect   of   Itzamna,   the   supreme
deity   of   the   Maya.
There   was   a   widespread   belief   among
the   Maya   that   the   moon--Ix   Chel--was   the   wife   of   the   sun
(Roys   1943:77,   1965a:674;   Weaver   1972:377).
This   belief


continued   into   the   20th   century   among   the   Lacandon   Maya
(Tozzer   1907:98).
In   The   Chilam  Balam  of   Chumayel   the   sun
god   is   said   to   have   married   the   moon   goddess,
represented


by   a   five-petaled   flower
(Thompson   1939:129).
Ix  Chel   was   the   Yucatec   Maya   goddess   of   procreation,   preg­


nancy,
and   childbirth
(Miller   1974:46,   Rays   1965a:667,
Weaver   1972:307).
Children   were   much   sought   after   among
the   Maya   and   women   without   children   made   offerings   to   Ix


Chel   to   increase   their   fertility.
The   moon   seems   often   to


have   been   linked   to   the   process,
as   among   the   Pipils   of


EI   Salvador,   who   believe   that   conception   cannot   [image: image19.png]occur



   while


the   moon   is   waning
(Schultze   Jena   1935:76).
Ix   Chel   could


mean   "stretched-out   woman"   in   Yucatec,
recalling   the   mythi­


cal   incident   in  moon's   life   on   earth   when   she   stretched


herself   on   the   ground   so   that   the   deer,
by   trampling   on
her,   might   restore   her   generative   capability
(Thompson
1939:134).
As   further   noted   by   Thompson,   we   would   expect
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a   lunar   deity   to   rule   generation   and   birth   as   a   result   of


the   lunar   association   of   menstruation.


There   may   be   a   link   between   Ix  Chel   and   the   occurrence   of


eclipses.
Among   the   ethnographic   Chorti   Maya,
lithe   moon
deity   is   the   patroness   of   childbirth"   and   "is   said   to   lose


partially   her   powers   of   fecundity   during   an   eclipse,
for


which   reason   women   fear   an   eclipse   during   pregnancy II


(Wisdom   1940:400).
It   is   thus   possible   that   the   ancient


Maya   believed   Ix  Chel   influenced   both   the   possibilities   of


eclipse   and   the   conditions   of   pregnancy,
and   that   knowledge
of   eclipses   could   have   been   used   to   safeguard   the   lives   of


those   giving   birth   and   being   born.
Precise   knowledge   of


the   lunar   cycle   by   the   Maya   can   in   this   way   be   seen   as   an
adaptation   which   was   consciously   designed   to   insure   cultural


renewal   and   continuity.
Terra   cotta   images   of   Ix   Chel   were
placed   beneath   a   woman's   bed   during   childbirth
(Landa
1941:129)  .
Because   Ix   Chel   is   also   goddess   of   the   moon,
it   makes
sense   that   this   astronomical   association   of   Ix   Chel
should   be   most   important   on   the   East   Coast   where   the


moon   rises   and   appears   to   be   born   out   of   the   eastern


sea.
Pregnant  women   consulted   the   famous   idol   of   Ix


Chel   on   Cozumel   Island.
When   a   child   is   born   it


emerges   from   an   interior   world   of   the   mother.
Perhaps
the   association   of   a   child   born   and   the   moon   seemingly
reborn   out   of   the   belly   of   the   earth   in   the   eastern


sky   was   a   part   of   the   metaphorical   Maya   belief.
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There   is   increasing   evidence   that   the   east   coast   of   the


Yucatan   Peninsula   was   a   major   pilgrimage   attraction


during   the   Postclassic   Period.
The   current   investiga­


tions   of   the   Tancah-Tulum  Archaeological   Project   indi­


cate   that   during   the   period   after   1450   until   the


Spanish   Conquest,
profitable   commercial   trade   routes


with   the   highlands,
probably   via   the   Chontal   Maya,
combined   with   a
sort   of   pre-Columbian   tourism   based   on
cult   centers   promising   renewal   of   the   religious   spirit


to   render   the   East   Coast   a   boom   area.
The   area   became
a   kind   of   Mecca   for   the   Maya   and   possibly   for   many
people   from   the   rest   of   Mesoamerica.
It   seems   that


for   the   Maya   the   incredible   green   blue   color   of   the


sea   off   the   East   Coast   symbolized   rebirth.
Pre-Colum­
bian   pilgrims   came   to   this   area   to   be   renewed,
born
again
(Miller   1974:47)
Representations   of   Ix   Chel   have   been   found   in   the   murals   at


Tulum.
The   discoverer   of   Mexico,
Cordoba,   named   the   point


of   his   landfall   in   1517   after   the   ceramic   female   figurines


he   found   at   "El   Observatorio"
(Landa   1941:9),
and   Miller


(1974:47)
has   referred   to   Mujeres   as   "the   island   of   the   Ix


Chel   idols."


All   other   gods   were   apparently   the   children   of   Ix  Chel   and
Itzamna
(Coe   1971:177).
Like   Ix   Chel   in   the   Codex   Dresden,
the   Aztec   mother   of   the   gods,
Coatlicue,   was   portrayed   with


claws   and   snakes   in   her   hair
(see   Figure   78d.).
These
supreme   goddesses   were   mothers   of   the   gods   and   the   civiliza­


tions   of   men   they   ruled.


The   other   sexual   side   of   Ix  Chel   is   as   goddess   of   erotic


and   illicit   love
(Roys   1965a).
The   moon   is   connected   in
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Maya   myth   with   the   Plumeria
(frangi-pani)
flower.
In   The
Chilam  Balam  of   Chumayel   the   sun   becomes   a   hummingbird   and
sucks   the   flowers   in   order   to   gain   entrance   to   the   house   of


the   moon   goddess   and   take   her   for   his   wife
(Roys   1933:105).


The   Yucatec   Maya   word   " n icte   has,
in   addition   to   the   meaning
of   flower   in   general   and   Plumeria   in   particular,   that   of


unchastity,
carnal   vice,
and   naughtiness
(travezuras)   of


women II
(Thompson   1939:138).


The   20th   century   Maya   women   of   Quintana   Roo   have   a   ceremony
called   lithe   song   of   the   Roses" 4   used   to   make   their   lovers


remain   faithful.
It   is   practiced   as   follows:


A  hollow   is   made   in   a  level  place   and   filled   with   water.


The   hollow   should   be   of   sufficient   size   so   that   a
woman   may   take   a   bath   in   it.
The   woman,   who   hopes   to


benefit   from   the   ceremony,
is   placed   in   it   completely


naked.
Once   she   is   in   and   the   liquid   reaches   to   the


height   of   her   breasts,
they
[other   women   who   partici­


pate   in   the   ceremony]
cover   the   surface   with   flowers.


Several   women,
friends   of   the   one   to   be   benefited,


the   number   of   which   may   vary,
but   never   falls   below
five,
take   hands   and   dance   around   the   bather,
some
singing   and   others   saying   a   prayer   in   Maya.
The   dance
lasts   an   hour,
and   during   that   time   the   dancers   take


flowers   which   they   have   already   prepared,
stoop   down
to   moisten   them   in   the   water   in   which
[the   principal]


bathes,
and   throw   them   on   the   breast   of   the   woman
making   the   ceremony
[la   solicitante].
During   the


dance   it   is   the   custom   to   make   nine   turns   in   one
[image: image439.png]


direction,
stop   a   moment   to   moisten   the   flowers,
and
4The   Yucatec   word   nicte   is   usually   translated   as   "ros e ll       in

Spanish.
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[then]
repeat   the   same   number   of   turns   in   the   opposite


direction.
When   the   ceremony   is   ended,
the   dancers


retire,
the   woman   remains   alone   in   the   water,   and,
on
coming   out,
she   takes   a   quantity
[of   it],   which   she
carries   with   her   to   her   house   to   employ   in   the   prep­


aration   of   her   husband's   or   lover's   food
(Basauri


1930:25,
translated   in   Thompson   1939:138-9).


In   Yucatecan   legend   this   ceremony   took   place   on   the   day   of


the   full   moon.
There   is   another   description   of   the   connec­
tion   between   Plumeria   and   love-making   in   Yucatan.
This


concerns   Maya   shamanesses   of   Merida   who   satisfy   their   carnal


desires   by   causing   the   object   of   these   desires   to   smell   or


sleep   upon   a   Plumeria   rose   which   has   been   made   to   open
prematurely
(Sanchez   de   Aguilar   1892:84,
translated   by
Thompson   1939:139).


Ix   Chel   was   also   patroness   of   weaving,
a   female   occupation


among   the   Maya
(Roys   1965b:153,   Coe   1971:177).
According
to   the   Yucatec   Maya,
the   wife   of   the   Sun   god   invented


weaving
(Lopez   de   Cogolludo   1867-1868,   bk   4,
Chap.
8).
Ix


Chel   is   also   associated   with   nature's   weaver,
the   spider,


whose   web   is   the   symbol   of   one   of   the   four   Bacabs,   the


grandchildren   of   Ix   Chel   who   play   a   part   in   the   creation   of


the   world   by   holding   up   the   heavens
(SeIer   1902-1923,
5:291-301;
Thompson   1939:148-9).
The   interrelationship   of


weaving   and   creation   in   the   person   of   Ix  Chel   is   further


supported   by   the   references   in   The   Ritual   of   the   Bacabs
to   her   13   balls   of   colored   thread   and   in   The   Chilam  Balam
31
to   the   13   celestial   gods   of   creation.
The   number   13   is


further   associated   with   creation   in  the Maya   belief   that


the   world   would   end   on   the   last   day   of   the   13th   baktun,


or   5,200-year   period.


Itzamna   and   Ix  Chel   were   the   great   patrons   of   medicine;


their   shrines   at   Izamal   and   Cozumel   were   famous   pilgrimage


centers.
During   the   month   of   Zip,
lithe   physicians   and   the


sorcerers   assembled   in   one   of   their   houses   with   their   wives,
and   the   priests   drove   away   the   evil   spirit.
Which   being


done,
they   opened   the   bundles   of   their   medicine,
in   which
they   kept   many   little   trifles   and,
each   having   his   own,
little   idols   of   the   goddess   of   medicine,   whom   they   called


Ix   Chel.
And   so   they   called   this   festival   Ihcil   Ix   Chel,
as   well   as   some   small   stones,
called   am,   of   the   kind   of


which   they   used   for   casting   lots ll
(Landa   1941:154).
Am
is   also   the   name   for   a   small   poisonous   black   spider   with


a   red   spot   on   his   back
(Roys   1933:327).
A  connection   is


made   here   between   healing,
divination,
and   their   common
	patroness,

	Ix  Chel.
	Divining

	was
	one
	of   the   methods
	used

	by   Maya   physicians.

	
	
	
	
	

	Ix   Chel
	is   repeatedly   invoked
	in   the   curative   incantations



of   The   Ritual   of   the   Bacabs,   an   18th   century  Maya   manu­
script
(Roys   1965b).
The   book   invokes


-Ix -Ch-el   in   incanta­

tions   to   cure   seizures,
epilepsy,
convulsions   and   asthma,
32
and   to   charm   spiders.
The   four   directions,
colors,
and
Bacabs   are   matched   with   four   visages   of   the   goddess   of


medicine
(Roys   1965b:146-158):
1.
Chacal   Ix  Chel
(red,
east,
cited   in   incantations   for


jaguar-macaw-seizure,
asthma,
and   a   pathology   of   the


breathing   passages).


2.
Ekel   Ix  Chel
(black,   west,
cited   in   an   incantation   for


a   pathology   of   the   breathing   passages).


3.
Sacal   Ix  Chel
(white,
north,
cited   in   incantations   for


a   pathology   of   the   breathing   passages   and   to   charm   a

spider)  .

4.
Kanal   Ix  Chel
(yellow,
south,   cited   in  incantations


for   a   pathology   of   the   breathing   passages   and   asso ­
ciated   with   Itzamna).


The   Ekel   and   Kanal   aspects   of   Ix  Chel   are   found   only   in


The   Ritual   of   the   Bacabs.
They   are   associated   with   the


sacred   colors   black   and   yellow   and   the   cardinal  ,directions
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west   and   south.
The   Chacal   and   Sacal   aspects   of          Chel
are   more   familiar   figures,
both   in   colonial   Maya   literature


and   the   codices.
[image: image20.png]1
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   aspects   of   the   goddess   are

33
associated   with   the   sacred   colors   red   and   white   and   the


cardinal   directions   east   and   north.


The   unified   Ix   Chel   also   served   as   one   of   the   deities   of


the   four   quarters.
Ek   Chuah,   the   god   of   merchants,   was
associated   with   the   north,
and   Tabay,    the   god   of   hunters,


with   the   south.
An   unidentified   god   called   Cabtanilcabtan


was   connected   with   the   west   and   Ix   Chel   with   the   east.


Ix   Chel   is   also   associated   with   bodies   of   water:
lakes,


wells,
and   underground   water
(Weaver   1972:307,    Thompson
1970).
To   this   list   I    add   the   sea--particularly   the   eastern


sea.
Maya   religion   and   culture   were   water   oriented,


attempting   through   ritual   to   decrease   the   severity   of


droughts.
In   1839   Stephens
(1963)
observed   a   ceremony   which
was   held   in   a   caveat   Bolonchen   in   the   beginning   of   the   dry


season.
When   water   was   not   available   from   their   usual


source
(an   aguada),
the   local   Maya   used   groundwater   from
the   cave,
giving   thanks   to   the   water   deities.
The   cave


is   named   "Hidden   Lady,"   referring   to   the   moon   goddess   Ix


Chel   in   her   role   as   water   goddess.
Her   home   was   in


cenotes,
lakes,
and   I
submit,
as   moon   goddess,
the   eastern


sea
(Back   1981:272-3).
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Ix   Chel   is   also   identified  with   the
lIChelll   is

Yucatec   for   lI  ra inbow ll   j
Ix   Chel   means   lI  ra inbow   ladyll
(Rays,
34
Scholes,
and   Adams   1940:5;   Tozzer   1941:10).
Thompson
(1939:
168)
provides   the   following   summary   of   the   ideas   presented


in   his   paper,
"The   Moon   Goddess   in   Middle   America ll   :
1.
She   was   the   wife
(sometimes   the   sister)
of   the


sun.
2.
She   was   the   patroness   of   textile   workers   and   pre ­
sumably   invented   weaving.
3.
She   presided   over   generation   and   childbirth,
and
was   the   first   woman   to   have   sexual   intercourse.


4.
She   was   licentious.


5.
As   the   first   woman   she   was   considered   as   "Our
Grandmother"   or   "Mother   of   the   Gods. 1I
6.
Through   her   licentious   characteristics   she   is


associated   with   the   IIros e .1I

7.
Her   husband
(or   associate)
was   a   poet   and   singer.


8.
In   Mexican,
and   probably   in   Maya   tradition   as
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    she   was   also   the   earth   goddess,
and   mother
of   the   maize   god.
9.
She   was   associated   with   the   king   vulture,
deer,


and   the   spider.


10.
She   was   a   goddess   of   divination.


11.
She   was   connected   with   water.


To   this   is   added   the   association   of   Ix   Chel   with   the   idea   of


renewal.
Childbirth,
procreation,   medicine,
divination,


water,
and   the   moon,
among   other   things   she   ruled,
all   have
to   do   with   renewal.


GEOGRAPHICAL   DISTRIBUTION   OF   THE   IX  CHEL   CULT
Three   holy   places--Izamal,
Chichen   Itza,
and   Cozumel--were
visited   by   pilgrims   from   all   parts   of   the   present   states   of


Yucatan,   Campeche,   Tabasco,
Chiapas,
and   Guatemala
(Roys,
Scholes,
and   Adams,
1940:5).
Off   the   east   coast   of   Quintana
Roo,
"the   Island   of   Cozumel   was   the   principal   sanctuary
(of
Ix  Chel)
and   like   the   Rome   of   this   country,   where   not   only


its   inhabitants,
but   also   those   of   other   lands,
came
together   for   worship   of   idols   which   were   venerated   there"


(Lopez   de   Cogolludo   1867-1868,
bk.
4,
ch.
7).
It   is   said


that   the   Yucatec   and   Chontal   Maya   sought   forgiveness   or


remission   of   their   sins   on   Cozumel,
which   was   one   of   the


great   pilgrimage   centers   for   the   entire   lowland   area   of


Mesoamerica
(Roys   1965a:674).
Landa   also   observed   that


the   Maya   " ... held   Cozumel ... in   the   same   veneration   as   we
have   for   pilgrimages   to   Jerusalem   and   Rome ... l1
(Tozzer
1941:183).
An   island   location   of   the   famous   shrine   was
appropriate   considering   Ix  Chel's   title   of   "Lady   of   the


Sea"   and   the   apparently   widespread   Maya   belief   linking   the


moon   gooddess   with   bodies   of   water
(Thompson   1970:245).


An   interesting   characteristic   of   the   IxChel   shrine   on
Cozumel   was   that   " ... the   priests   had   a   small   secret   door
made   in   the   wall   behind   the
(Ix  Chel)
idol.
One   of   them
entered   by   this,
thus   incorporating   himself   into   the


statue   and   spoke   and   answered   to   those   who   came   in   devo­
tion   and   with   requests ... "
(Lopez   de   Gomara   in   Wagner
1942:29,
Freidel   1975:107).
Thus,
religion,
like   the


trade   it   promoted   through   the   pilgrimage   routes,
likely


furthered   communication.
The   talking   shrine   incorporated


the   flexibility   necessary   to   reconcile   diverse   interests


and   foster   stability   in   the   constantly   changing   port   of


trade   in   which   it   was   located
(Sabloff   and   Rathje   1975b).
Pilgrims   journeyed   from   at   least   as   far   away   as   1,000   miles
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on   the   Gulf   Coast   to
Ix   Chel   shrine   on
" ... they   went   from   Tabasco   and   Xicalango   and   Champoton   and
Campeche   and   from   other   distant   pueblos ... to   see   and   to   wor­
ship   the   said   idol"
(Relaciones   de   Yucatan   1898-1900,
2 : 54- 5 ,
in   To z z e r
1 941 : 1 0 9)  .

Ix  Chel   was   the   leading   deity   of   the   Putun   and   Chontal   Maya
peoples   who   inhabited   the   far   eastern   lowland   area.


Tixchel,
an   important   Chontal   trading   center   on   the   Campe.che
coast,   was   named   after   her
(Tozzer   1941:6),   as   were:
1.
Ciuatecpan
(llpalace   of   the   woman ll  )
on   the   Usumacinta
River   in   western   Tabasco
(Roys   1943:109);
2.
Ciuatan
(ll p l ace   of   the   woman ll  ),
the   name   of   a   group
of   important   towns   in   central   Tabasco
(Scholes   and
Roys   1968:57);


3.
Cuyo   de   las   Damas
(llfrom  whose   women ll ),
a   site   on   the


Rio   Chico,   an   Usumacinta   tributary
(Rays   1943:109);
4.
Isla   Mujeres
("Island   of   Women"),
65   miles   north   of


Cozurnel:
"In   Lent   of   1517   Francisco   Hernandez   de
Cordoba ... reached   the   Isla   de   las   Mugeres,
to   which
he   gave   this   name   on   account   of   the   idols   representing


the   goddesses   of   the   country   which   he   found   there,
such


as   Ix   Chel ... "
(Landa   1941:9).


According   to   Cortes,
Ix   Chel   was   probably   also   the   goddess


to   whom   the   people   of   Teutiercas   or   Teotilac   in   the   Acalan


area   of   Tabasco   dedicated   their   principal   temple.
"They
had   much   faith   and   hope
(in   Ix   Chel   and   in   her   honor)
they


sacrificed   only   maidens   who   were   virgins   and   very   beautiful;


and   if   they   were   not   such,
she   became   very   angry   with   them.
For   this   reason,
they   took   especial   pains   to   find   girls


with   whom   she   would   be   satisfied   and   brought   them   up   from
childhood   for   this   purpose"
(Scholes   and   ROYs   [image: image22.png]1968:57:



    Roys,
Scholes,
and   Adams   1940:5;
Relaciones   de   Yucatan   1898-1900,
2:54;
SeIer   1902-23,
3:583-84;    Landa   1941:9-10;    Tozzer


1941:9-10;   Cortes   1866:417-18).
 TRADE
During   the   centuries   immediately   prior   to   Spanish   contact


there   was   a   maritime   trade   route   around   the   Yucatan   Penin ­
sula   from   the   Gulf   Coast,
horne   of   the   Putun   Maya,
to   the


Bay   of   Honduras,
horne   of   the   Chol   Maya.
The   Putun,    or


38
Chontal   Maya,
as   they   are   also   known,
were   the   "Phoenicians


of   the   New   World,"   controlling   the   trade   network   as   a   result


of   their   seamanship   and   ability   to   speak   both  Maya   and
Nahuatl.
A  group   of   the   Putun   known   as   the   Itza   established


themselves   first   on   Cozumel,
then   across   the   channel   at


Xcaret
(Pole),
and   finally   at   Chichen   Itza,
from   which   they


ruled   the   peninsula   during   the   Early   Postclassic   period


(from   about   1000   to   1200   A.D.).
Near   the   beginning   of


this   period   the   Putun   Itza   were   joined   by   Quetzalcoatl/


Kukulkan,   who   had   fled   from   the   Toltec   capital   of   Tollan


(Tula)
in   the   highlands   far   to   the   west
(Thompson   1970:3-4).


Goods   brought   overland   from   the   highlands,
including   one
of   the   basic   resources   necessary   for   maize   agriculture   and
subsistence--ingenous   or   hard   rock   for   grinding   tools--were


shipped   around   the   Yucatan   from   Tabasco   to   Guatemala   and
Honduras,
a   distance   of   well   over   1,000   kilometers.
Other
highland   exports   included   obsidian,jade,
tuff,   hematite,


copper,
cinnabar,
pottery,   Pacific   shells,   and   Quetzal


feathers.
During   the   Late   Postclassic,
these   commodities
were   traded   by   the   Aztec   merchants
(who   formed   a   social
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   known   as   Pochteca)
to   the   Putun   for   salt,   pottery,


Atlantic   shells,
slaves,
jaguar   and   other   animal   skins,


plumage,
iguanas,
honey,
wax,
cotton,   vanilla,
rubber,
copal


incense,
chile,
dyes,
bark   cloth,   and   most   important   of


all,
cacao
(Thompson   1964:26-42).
Map   3   illustrates   major
39
Postclassic   trade   routes   and   "ports   of   trade,"   the   term


introduced   by   Polanyi
(1957:115-16)
"to   denote   those   towns
or   cities   whose   specific   function   was   to   serve   as   a   meeting
place   of   foreign   traders ...  (and)
main   organ   of   long-distance


conunerce."
Ports   of   trade   are   supported   by   major   trading


powers   that   guarantee   their   neutrality.
Since   few   duties


are   charged,
a   successful'  port   of   trade   reduces   distribution


costs   for   bulk   trade   items
(Sabloff   et   al   1974:401).


Although   they   produced  much   of   the   salt,
honey,   wax,
cotton
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vanilla,
and   copal   which   moved   abroad,
the   East


Coast   Maya   probably   benefitted   greatly   from   just   being   on
the   trade   route.
The   greater   increase   found   by   Ball   and
Eaton
(1972:776)
in   settlement   numbers   on   the   eastern


littoral   as   compared   to   the   northern   littoral   of   the   penin­


sula   is   explained   as   a   result   of   the   presence   of   ports   of


trade   and   redistribution   centers   on   the   east   coast   and
their   absence   on   the   north   coast
(see   also   Scholes   and
Roys   1968:320,   who   find   the   prosperity   of   the   east   coast


due   chiefly   to   trade).
The   north   coast   seems   to   have   been
used   mostly   as   a   resource   area   for   sea   salt,
huge   quanti­


ties   of   which   were   produced   by   sun   evaporation   and   traded


to   the   south
(Blom   1932:536).


Cozumel   served   as   a   major   redistribution   and   transshipment


center   as   well   as   a   sacred   pilgrimage   destination
(Sabloff


and   Freidel   1975).
Blom
(1932:545)
observed   that   "an
important   factor   in   the   movement   of   trade   must   have   been
the   holy   places   such   as   Chichen   Itza,   Cozumel,
and   others.


At   the   religious   festivals   and   on   other   occasions   great


crowds   must   have   gathered   from   distant   parts,
not   only


to   worship,
but   also   to   trade,
just   as   we   today   see   thou­


sands   of   Maya   descendants   migrating   every   year   to   the   fair


at   Esquipulas   or   the   fiesta   of   San  Antonio   of   Tila."


Once   again   we   see   how   religion   and   commerce   are   inter­


twined.
Cozumel,
as   a   port   of   trade,   was   located   at   an
ecological   frontier   on   the   far   eastern   edge   of   Mesoamerica.
Its   political   neutrality  may   have   been   reinforced   by   the


diffusion   of   the   east   coast   religious   complex   throughout


the   trade   network.
This   complex   is   here   postulated   to   have
centered   on   the   association   between   the   east,
birth,
and
the   moon   among   the   Maya.
Maya   trade   was   the   prerogative


of   the   nobility;
it   was   controlled   by   a   merchant   elite   class


who   may   be   viewed   in   part   as   replacements   for   the   leaders


of   an   earlier   society.
Perhaps   unintentionally,
the   Ix  Chel
cult   was   exported   and   served   to   stabilize   relationships


among   groups   of   traders   who   otherwise   had   little   in   common
[image: image445.png]


(Cardos   de   Mendez   1959:Conclusion   18,   p.
143). 4


Of   course,

4 The   commercialized   aspect   of   this   exported   religion   might
be   compared   to   the   television   ministries   so   popular   in
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North   America   at   the   present
Even   the   "born   again"


movement   has   elements   in   common   with   the   religion   of   the


Late   Postclassic   period   in   the   Yucatan.
trade   in   itself
(by   its   very   two-sided   nature)
as   a   form   of


integration   promotes   unity   and   stability   in   an   economy
(Polanyi   1957:250,258).


Long   distance   sea   trade   allowed   maximal   development   of


Mesoamerican   exchange   systems   during   the   Postclassic   period


(Parsons   and   Price   1971:171).
Land   transport   was   primitive


without   the   wheel   and   severely   limited   the   types   and   quanti­


ties   of   goods   that   could   be   traded   between   distant   partners.


The   load   of   an   ethnographic   highland  Maya   cargador,   for


example,
is   only   two   metates   and   six   manos
(McBryde   1947:
73).
Compare   him   to   the   wealthy   merchant   and   his   25-man
crew   in   the   Maya   trading   canoe   sighted   by   Columbus   in   the


Bay   of   Honduras   on   his   fourth   and   last   voyage   in   1502.
This


canoe   was   8   feet   wide   and   of   great   length.
It   held   quanti­


ties   of   grinding   stones   for   the   lowland   Maya   maize   subsis­


tence   economy   as   well   as   "bells,
razors,
knives,
and
hatchets ... and   pottery,  ... draperies   and   different   articles


of   spun   cotton   in   brilliant   colors"
(Martyr   in   Tozzer
1941:94,   Lothrop   1924:13).
 ASTRONOMY
The   eminent   Maya   scholar   J.
Eric   S.   Thompson   once
[image: image24.png]74:83)




abstracted   a   paper   on   the   subject   of   Maya   astronomy   to   the


following   paragraphs:


The   Maya   had   three   concurrent   counts:
365-day  years;


360-day   'years'
(tuns),   with   named   vigesimal   multi­


ples   to   3200000   tuns,
for   calculations;   and   a
260-day   sacred   almanac
(13   numbers   and   20   concurrent


names)
covering   all   mundane   and   astronomical


activities.


Solar   eclipse   and   Venus   synodical   revolutions   are


tabulated   in   one   hieroglyphic   book   to   reach   the   lowest


common   multiple   with   260:
for   Venus   37960   days
[image: image447.png]


(584x65
260x146   also   365   x   104);
for   the   Moon
11960   days
(405   lunations   =  260x46).
The   Maya   success­


fully   predicted   eclipses,
but   were   unaware   of   which
would   be   visible   to   them.
Means   were   astronomical;


ends,
astrological.


Ingenious   corrections,
also   retaining   the   260-day
connexion,
occur.
The   corrected   error   in   Venus   revolu­


tions   is   one   day   in   6000   years.
Lunar   corrections


similarly   had   to   conform   to   the   sacred   almanac.
Other
planetary   tables   are   very   dubiously   identified.


Solar   data   are   challengeable.
Dates   are   recorded


5   million,
possibly   90   and   400   million   years   ago.
Thompson
(1974:6-2)
went   on   to   state   his   conviction   that   uno
people   in   history   has   shown   such   an   interest   in   time   as   the


Maya. II
The   Maya   used   astrology   to   delineate   time.
Their


priests   observed   the   movements   of   the   heavenly   bodies   to


perfect   the   precision   of   their   calendar   computations.
When
they   found   their   measurements   did   not   correspond   exactly   to


the   cycles   of   the   appearances   of   such   gods   and   goddesses


as   Venus   and   the   moon,
they   sought   new   units   of   measurement
to   correct   their   calculations.
liTo   measure   time,
to   hit

upon   the   multiplicity   of   its   cycles,
to   know   the   relation­


ships   between   these,
to   compute   its   movements   in   the   past


(no   matter   how   remote),
became
(for   the   Maya)
the   supreme
43
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form   of   wisdom:
the   one
drew   man   to   the   mystery   of


divinity"
(Leon   Portilla   1973:98-99).
Their   study   of   time
can   be   seen   as   a'profound   effort   to   understand   the   ultimate


reality,
omnipresent   and   cyclical,   which   determines   the


events   of   history.


Anthony   Aveni
(1979:279)
notes   that   "all   astronomical   calen­


dars   are   derived   from   celestial   observations,
and   a   calendar


as   accurate   as   the   one   the   Maya   devised   must   have   depended
upon   long-term,   precise   observation."
In   the   northern


lowlands,
lacking   prominent   mountain   peaks   which   could   be
used   as   distant   backsights   for   establishing   accurate


astronomical   baselines,
the   Maya   used   their   architecture


to   record   this   information.
Through   the   doorway   or   window
of   a   temple   raised   on   a   pyramid   above   the   jungle   or   placed


by   the   Caribbean   shore,
the   Maya   may   have   looked   out   to   the


west   over   the   low,
flat   Yucatecan   plain   or   to   the   east


over   the   even   flatter   expanse   of   open   sea   to   observe   the


precise   locations   of   significant   astronomical   events   along


the   local   horizon
(Aveni   1979:279,
1980:218-286).


The   Maya   were   deeply   concerned   with   the   movements   of   the


moon,   which   are   described   on   the   hieroglyphic   movements   and
in   the   Dresden   Codex   eclipse   tables.
A  lunar   equation   in


use   by   the   7th   Century   A.D.
accumulates   an   error   of   1   day
after   three   centuries,
and   even   this   may   have  been
44
corrected
(Thompson   1974:90).
In   the   calculations   engraved
on   a   stele   at   Palenque,
the   Maya   were   42.7   seconds   off   the


true   length   of   the   synodic   month--the   29.53059-day   period


between   new   moons
(Teeple   1928:69).


The   Maya   counted   the   age   of   the   moon   from   the   day   the   first


crescent   was   sighted   in   the   western   sky   after   sunset
(Jones
1976:vi,   Tozzer   1941).
While   this   may   at   first   seem   incon­


sistent   with   the   idea   that   the   moon   was   "born"   out   of   the


eastern   sea
(Miller   1974:47),
for   symbolic   and   ritualistic


purposes   this   birthing   could   as   easily   have   been   associated


with   the   full   moon   as   the   new.
One   possibility   that   is   not   included   in   the   present   analysis


is   that   the   planet   Venus   may   have   been   the   preferred   align­


ment   target   of   the   East   Coast   Maya.
There   is   evidence   that


this   may   have   been   the   case   elsewhere   in   the   Maya   area   dur­


ing   earlier   periods
(Aveni   1979;
1980;   Aveni,   Gibbs   and
Hartung   1975).
One   reason   that   consideration   of   Venus
extreme   rise/set   positions   has   not   been   included   here   is


uncertainty   about   their   exact   locations.
Since   these   posi­


tions   change   rapidly,
no   tables   exist   which   provide   the


data   at   the   necessary   level   of   detail.

that   the   extreme   rise/set   positions   of
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occur   within   the   same   narrow
(3°±)
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segments   of   the   horizon   make   near   exact   correspondence


between   transit-determined   architectural   orientations   and
the   astronomical   phenomena   themselves   the   only   certain   way
of   knowing   which   heavenly   body   may   have   been   intended.
For
the   most   part,
the   orientation   data   presented   here   lack


this   necessary   level   of   detail.
There   are   other   less


exacting   methods   of   making   this   distinction   which   involve


consideration   of   possible   religious,
social,
and   economic
motives   for   focusing   on   one   or   the   other.
The   lunar   ele­


ment   of   such   an   analysis   is   the   focus   of   this   monograph.
This   thesis   delves   into   the   lunar   orientation   hypothesis   in


spite   of   others'
beliefs   that   a   much   stronger   case   can   be
presented   for   the   Venusian   alignment   hypothesis,
even   on
the   east   coast
(Aveni,
personal   communication   1984).
For
the   reasons   given,
detailed   consideration   of   this   alterna­


tive   astronomical   alignment   hypothesis   is   beyond   the   scope
of   this   study.
It   is   a   topic   to   which   further   study   must
certainly   be   devoted.


Yucatec   Maya   observatories   used   to   calibrate   the   solar   and
Venusian   calendars   are   well   documented
(Aveni,
Gibbs,
and
Hartung   1975;   Aveni   and   Hartung   1978).
Far   less   well   known
are   the   stellar   observations   that   may   have   been   made.
The
Chilam  Balam  of  Chumayel   tells   us   of   good   and   ill-omened


stars   used   in   divination
(Roys   1933:83,
91);
but,
as   a
46
result   of   the   religious   zeal   of   the   Spanish   conquistadors,


colonists,
and   priests,
almost   nothing   is   known   about   which
stars   these   were.
Apart   from   Polaris,
Castor,   Pollux,
and
the   Pleiades--whose   appearance   over   the   tree   tops   at   dawn
the   ethnographic   Lacandon   use   to   time   their   burning   of   the


milpa--stars   observed   during   pre-Hispanic   times   are   little


known.
The   ethnographic   Quiche   and   Cakchiquel   of   highland


Guatemala   recognize   many   of   the   brightest   stars   or   the


constellations   in   which   they   occur.
These   include   Achernar,
Aldebaran,   Alpha   Centauri,   Alpha   Crucis,
Beta   Centauri,   Beta
Crucis,
Betelgeuse,
and   Rigel
(Remington   1977).
However,
in   most   cases   the   extent   to   which   this   recognition   is   condi­


tioned   by   exposure   to   European   astronomical   knowledge   is


unknown. SUMMARY
This   chapter   has   outlined  Maya   history   and   what   we   know
about   their   religion,
astronomy,
and   trade--particularly


as   it   was   practiced   on   the   east   coast   during   the   Late


Postclassic   period.
In   the   following   chapter   a   fourth


cultural   subsystem,   architecture,
is   introduced   and   an
architectural   typology   is   presented.
The   remaining   Late


Postclassic   East   Coast   Maya   structures   form   the   archae­


ological   data   base   upon   which   this   study   is   built   and   the
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	methodological   approach
	to

	the

	study   of   architectural

	

	orientations   used
	in   the

	field

	is   presented   before

	the

	

	architecture

	is   described.

	
	


CHAPTER   3
METHODOLOGY
RESEARCH   PROCEDURE/FIELDWORK
Part   of   January,
1984   was   spent   in   Mexico   City   obtaining


maps,
anthropological   literature,
and   government   permission


to   do   the   work.
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   maps   of   the   research   area   are


produced   at   1:250,000   scale   by   the   Direccion   General   de
Geografia   del   Territorio   Nacional.
They   provide   the   base


map
(reduced)
for   this   report,
as   well   as   accurate   longitude


and   latitude
for   reduction   of   the   sun   shot   data   gathered


in   the   field.
Studies   of   east   coast   anthropology   and
geography   were   available   at   INAH's   Central   Library
(housed
at   the   museum)
and   Archives
(housed   in   the   Oficina   de
Monumentos   Prehispanicos   at   Cordoba   14)
and   three   libraries


of   the   Universidad   Nacional   Autonoma   de   Mexico.
Fieldwork   proceeded   as   follows.
The   study   sample   was   drawn
in   the   field   from   the   large   group   of   published   Late


Postclassic   East   Coast   Maya   sites.
Work   was   done   at   nine


sites:
Playa   del   Carmen,
Cabello   de   Cacto,
Punta   Piedras,


Kanakeuic,
Xcaret,
Chakalal,
Punta   Chile,   Xaac,
and   Tulum
(A.
P.   Andrews   [image: image26.png]1975



    E.
W.   Andrews   IV   [image: image27.png]1955-56:



    Escalona


Ramos   1946;   Fernandez   1937,
1945b,
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   Martinez   Canton   1920,.
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    Sanders   1955,
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1960;   Thompson   et   al   1932).
The   sample   included   as   many
sites   as   could   be   reached   during   the   9   days   of   fieldwork,


provided   that   they   satisfied   the   following   criteria.
The
sites   from   which   data   were   collected   were:
1.
Located   within   several   hundred   meters   of   the   eastern


coast   of   the   Yucatan   Peninsula   or   on   an   island;


2.
Reliably   dated
(by   ceramic   analysis   or   architectural


elements)
at   least   primarily   to   the   Late   Postclassic


period;


3.
Readily   accessible   by   land.


An   additional   requirement   met   at   each   of   the   nine   sites   was
that   they   have   remaining   walls   permitting   accurate   measure­
ments   to   be   taken.
(Walls   exhibiting   changes   resulting


from   stabilization   or   reconstruction   were   avoided   unless


the   original   wall   was   evident   in   several   locations.)


Preliminary   measurements   of   walls,   windows,
doorways,
and
staircases   were   made   using   a   Lietz   magnetic   compass.
When
possible,
a   Lietz   one   minute   surveyor's   transit   was   used   to


make   highly   accurate   measurements   of   the   orientations   of


architectural   features   which   could   have   been   used   to   mark
positions   of   important   astronomical   events. 1
These   included:


1.
Perpendiculars   to   windows,
doorways,
and   staircases


(see   Plates   lOA   and   15B)i
2.
Lines   parallel   to   walls
(see   Plate   16)  i
3.
Lines   from   the   inside   window   jambs   through   opposite


outside    jambs
(see   Plates   12B   and   13).


The   overall   aim,
at   least   at   the   isolated   shrines,   was   to


consider   the   orientations   of   all   possible   architectural


elements   at   each   site   and   the   lines   of   relationship   between


them
(Hartung   1969,
1975,
1977).


The   exact   locations
(azimuths,   measured   clockwise   from   the


north)
on   the   local   horizon   of   the   extensions   of   the   lines


suggested   by   the   architecture   were   measured   in   degrees,
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minutes,
and   seconds.
The   sun   and   time   method   was   employed
1 The   transit   measurements   served   to   calibrate   the   error

present   in   the   compass   measurements   as   well   as   to   provide


data   on   the   degree   of   precision   of   any   proposed   astronom­
ical   alignments.


to   establish   a   point   of   reference   with   the   instrument


(Smiley   1965,   Aveni   1980).
The   horizontal   angle   between
the   sun   and   the   direction   indicated   by   the   architectural


object(s)
was   then   turned   in   order   to   establish   the   orien­


tation   of   that   object   to   the   local   horizon.
The   skyline


altitude   of   that   horizon   was   also   measured   for   each   data


unit.
Each   measurement   made   with   the   transit   was   recorded


on   a   separate   data   sheet
(see   Figure   79).   Each   determination


of   relative   architectural   orientation  was   made   using   the


same   procedure,   which   included   sightings   with   the   telescope


direct   and   reversed   in   order   to   eliminate   instrument   error


(Urquhart   1940,   Moffitt   and   Bouchard   1965).
Accurate


architectural   plans   and   sections   were   made   at   sites   for


which   they   were   not   already   available.
Black-and-white


35   rom   photographs   were   also   taken   of   each   site,
temple,


architectural   feature,
and   view   to   the   horizon   along   or


through   that   feature.


The   research   team   of   eight   volunteers   investigated   nine


sites,
one   per   day   of   field   research.
In   addition,   data


developed   from   map   studies   are   presented   for   seven   addi­


tional   archaeological   sites   within   the   research   area


(see   Map   2).


Since   our   return   to   California,
the   field   data   have   been
classified   in   two   categories:
orientations   measured   by
magnetic   and   by   true   azimuth.
The   true   azimuth   input   data


have   been   reduced   using   essentially   the   same   program   given


by   Aveni
(1980).
Corrections   have   been   made   for   skyline


altitude,
atmospheric   refraction,
and   parallax.
The   data


have   been   analyzed   using   printouts   from   Aveni's   other
(1980)
program   to   determine   possible   alignments   to   key   positions


of   the   sun,   moon   and   21   brightest   stars   for   a   construction


date   of   A.D.
1250.
All   azimuths   given   in   this   thesis   refer   to   true   north.


Those   that   are   given   in   even   degrees   without   minutes   were
determined   with   a   magnetic   compass   and   corrected   for   magne­
tic
declination
(2°30'E   for   Xcaret,
2°40'E   for   Tulum).2
The   azimuth   thus   obtained  was   then   rounded   to   the   nearest


degree,   with   exact   1/2   degrees   being   rounded   down.
Thus,
only   azimuths   obtained   with   the   surveyor's   transit   are


given   in   degrees   and  minutes   in   this   thesis.
These   azimuths
are   given   in   Chapter   5   and   in   Table   3.
A  tolerance   of   ±3°   has   been   adopted   for   possible   astronom­
ical   alignments.
This   was   an   arbitrary   decision   intended
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to   limit   the   discussion   to   what   seems   reasonable.
Compass
20ther   values   from   Tulum   used   here   are:
1979,
3°20';
1973,
4°10';
1954,
5°00';
1932,
6°30';
1924,
6°30'.


error 3


can   easily   reach   these   proportions--the   average

difference   between   compass   and   transit   measurements   of   the


same   architectural   feature   was,
in   fact,
very   close   to   3°.


This   completes   the   description   of   field   methods   used   for


measuring   architectural   orientations   and   related   data   reduc­


tion   techniques.
It   remains   to   characterize   the   architec­


ture   itself,   which   work   begins   in   the   next   section   with


definition   of   a   Late   Postclassic   East   Coast   Maya   architec­


tural   typology.


GENERAL   DESCRIPTION  OF   EAST  COAST   ARCHITECTURE
Detailed   study   of   east   coast   architecture   began   with


Lothrop's
(1924)
work   at   Tulum.
The   other   major   study   of


this   subject   is   Andrews   and   Andrews'
(1975)
description   of


their   work   at   Xcaret   and   lesser   central   east   coast   sites.


The   following   discussion   of   building   types,   materials,
and
architectural   features   draws   heavily   upon   the   work   of   these
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and   other   scholars.


3compass   error   is   defined   as   the   combination   of   the   varia­


tion   in   the   local   magnetic   declination   and   any   [image: image36.png]lnaccuracy




in   the   taking   of   the   measurement.
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Building  Types
For   the   sake   of   continuity,
the   architectural   typology   and
terminology   used   in   this   study   follow   Lothrop
(1924);
Sanders
(1955,
1960);   Andrews   and   Andrews
(1975)  i
and
Sabloff   and   Rathje
(1975b).
It   should   be   understood,   how­
ever,
that   terms   like   "temple"   and   "shrine"   assume   a   reli­


gious   functional   interpretation   of   the   buildings   they


describe.
While   such   an   interpretation   is   consistent   in


part   with   the   multifunctional   explanation   advanced   herein,

the   introduction   of   bias   into   functional   assignations   which
could   result   from   use   of   such   terms   is   duly   noted.


As   noted   by   Lothrop
(1924:26),
it   is   difficult   to   distin­


guish   between   small   temples   and   large   shrines.
He   did   so
on   the   basis   of   whether   religious   ceremonies   could   be
performed   inside,
figuring   the   dividing   line   at   somewhere
between   1   and   2   meters   in   each   dimension.
Lothrop   defined


temples   as   small   buildings   of   one   of   two   rooms   with   altars


against   their   back   walls.
Andrews   and   Andrews
(1975:56),
on   the   other   hand,
define   both   temples   and   shrines   as


"large   and   medium-sized   single   rooms   on   low   platforms."


However,
they   distinguish   between   complex   shrines,   minia­


ture   shrines,
and   pyramid   temples.
Their   reference   to


"temples"   as   larger   structures   and   "shrines"   as   smaller


ones   is   admittedly   subjective,
although   Sabloff   and
55
Rathje
(1975b:65)   make   this   distinction   objective   and
explicit.
The   isolated   shrine   settlement   type,
which
embraces   most   of   the   sites   studied   herein,   provides


examples   of   both   these   kinds   of   structures,   as   do   the


larger   sites.
Following   Sanders
(1955),
I
use   the   terms
"shrine"   and   "temple"   interchangeably.


Pyramid   temples   are   single-room   structures   distinguished


by   their   substructures.
Types   of   substructures   include


basal   or   building   platforms   from   10   to   150   centimeters   high,


elevated   platforms   from   1.5   to   3  meters   high,
and   truncated


pyramids   over   5  meters   high.
Pyramid   temples   rest   on   one
of   the   latter   two   substructural   types.
Examples   of   pyramid
temples   with   pyramidal   bases   are   the   Castillos   of   Tulurn   and
Paamul
(Figs.
4   and   5),
and   Structures   D-I,
E-III,
and   E-IV
at   Xcaret
(Fig.
6).
Structures   E-II,   A-V,   and   A-VI   at


Xcaret
(Figs.
7   and   8)
and   45   and   54   at   Tulurn   are   built   on
elevated   platforms.


Complex   shrines   have   inner   rooms.
The   problem   of   dating   the


sequence   of   building   at   these   superimposed   shrines   is


ameliorated   by   the   fact   that   the   architectural   style   of   the


inner   and   outer   structures   do   not   differ   significantly   at


any   of   the   east   coast   sites.
This   allows   the   inference


that   the   construction   of   each   of   these   shrines   occurred
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entirely   within   the   Late   Postclassic   period
(Andrews   and
Andrews   1975:59).
Complex   shrines   are   found,
among   other


places,
on   Cozumel
(Punta   1slote:Fig.
9)
and   at   Playa   del


Carmen
(B-1,
B-11,   C-1:Fig.
10)
and   Xcaret
(E-V1:Fig.
11).


Miniature   shrines   are   no   larger   than   about   2   meters   by
2   meters   and   1.5   meters   high.
Miniature   shrines   are   crude
structures   too   small   to   enter.
The   emphasis   in   the


construction  was   placed   on   outside   appearance;   many   coats


of   plaster   allowed   their   builders   to   give   the   appearance
of   neatness   where   it   did   not   otherwise   exist.
Examples   of


miniature   shrines   on   the   central   east   coast   include   those


at   Cabello   de   Cacto,
Xelha
(caleta:Fig.   12),   and   Tulum
(s tr.
43: Fig.
13).


Palaces   consist   of   two   long   rooms.
The   front   room   is


entered   through   a   wide   colonnaded   doorway.
Other   columns
may   be   used   along   the   main   axis.
A   small   shrine   is   set


against   the   back   wall   of   the   back   room,   much   as   an   altar   is


placed   in   the   shrine   type   structures.
The   only   Late


Postclassic   palaces   on   the   central   east   coast   are   at


Tulum
(Strs.
21   and   25:Fig.
14).


Platform  mounds   lack   any   trace   of   masonry   construction   on
top,
having   probably,  supported   perishable   thatched   struc­


tures.
They   are   rectangular   in   plan.
Lothrop
(1924:26)
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distinguishes   three   subtypes   of   platform  mounds,
one   of


which   may   include   a   small   shrine   on   top.
Among   the


platform  mounds   in   the   study   area   which  meet   Andrews   and
Andrews'
(1975:60)
stricter   definition   are   those   in   Group   C
at   Playa   del   Carmen   and   Groups   Band   C  at   Xcaret.


Building  Materials   and  Masonry
Late   Postclassic   Maya   architecture   of   the   Yucatan   was
constructed   of   the   native   rock,
limestone.
Lime   mortar   was
often   used   to   hold   the   uncoursed   slab   on   block   walls   and
beam-and-mortar   roofs   together.
Beams   of   sapote   and   other


local   wood   were   also   used   as   supports   for   vaulted   roofs   and
as   lintels.
The   best   stonework   in   east   coast   construction


is   in   the   moldings,   with   their   well   cut   tri-   and   rectan­


gular   members.
The   crude   wall   and   ceiling   construction


using   uncut   or   partly   cut   stone,
rubble   cores,
and   chinking


to   fill   gaps   was   covered   periodically   with   a   thick   coat   of


stucco   plaster   to   give   it   a   smooth,   well-finished   look.


Like   the   masonry   facade   of   the   elite   residential   structures


at   San   Gervasio
(Sabloff   and   Rathje   1975a),
this   method
served   the   pragmatic   purpose   of   keeping   up   appearances


while   not   investing   any   more   capital   than   necessary   in


the   structure.
Crude   masonry   is   one   of   the   outstanding


characteristics   of   east   coast   architecture   and   one   of   the
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major   reasons   why   this   period   has   been   termed   the


"Decadent."
In   East   Coast   Maya   architecture   of   the   Late


Postclassic,
it   was   the   outer   appearance   that   counted.


Architectural   Features


East   coast   stairways   are   always   found   on   the   outside   of


structures   and   range   from   a   few   simple   steps   ascending


building   platforms   to   the   8-meter   high,
10-meter   wide
staircase   to   the   top   of   the   Castillo   at   Tulum
(Fig.
4).


The   angle   of   ascent   is   commonly   on   the   order   of   45   degrees,


with   risers   and   treads   of   roughly   equal   dimensions
(15   to


30   centimeters).
Staircases   are   either   partially   or


completely   inset   into   their   platforms   or   they   are   competely
superimposed   upon   them.
Broad   balustrades   are   a   common
embellishment,
but   decoration   is   unknown   except   for   the


pyramid   at   EI   Meco,
which   apparently   had   something   similar


to   the   famous   serpent   balustrades   at   Chichen   Itza
(Lothrop
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1924:28)  . 4
4EI   Meco   is   located   on   the   coast   opposite   Isla  Mujeres   some
70   kilometers   NNE   of   Playa   del   Carmen.
The   most   inter­


esting   features   of   the   balustrades   on   the   Castillo   of


Chichen   Itza   are   the   hierophanies   that   are   produced   only


on   the   equinoxes.
On   these   dates   the   play  ,of  ,shadow   and
light   causes   the   serpents   to   appear   to   undulate   downward.
59
Doorways   are   usually   located   in   the   center   of   the   temple


facade.
The   openings   are   rectangular   and   are   commonly
single   entrances.
Multiple   front   doorways   are   created   by
inserting   round   columns   or   rectangular   piers
(see   Figure   14,


Plate   lA).
Complex   shrines   sometimes   have   doorways   on
either   side   of   the   building;    only   rarely   do   structures


include   a    fourth
(back)
doorway.
A  curious   feature   of   some
east   coast   doorways   is   the   inward   taper   of   their   jambs   as


they   ascend.
Perhaps   the   best   example   of   this   is   Struc­


ture   5   at   Tulum
(see   Plate   IB).


Inset   panels   are   formed   by   setting   the   lintel   back   about


15   or   20   centimeters   from   the   face   of   the   exterior   wall


above   the   doorway.
The   sunken   panel   that   is   thus   created


is   one   of   the   hallmarks   of   east   coast   architecture;    with


the   exception   of   the   Temple   of   Tigers   at   Chichen   Itza,
these


features   are   not   known   to   occur   anywhere   else   in   the   Maya
area.
The   panels   are   found   flush   with   lower   molding


members
(Fig.
13)
or   placed   10   centimeters   or   so   below
them
(Fig.
11).


Most   shrines   have   at   least   one   small   rectangular   window   in


the   back   or   side   walls.
Widths   range   between   5   and   15   cen­


timeters,
the   average   lying   toward   the   upper   end   of   the


scale;   and   height   is   measured   between   8   and   20   centimeters,


the   average   lying   toward   the   lower   end   of   this   scale.
The
60
windows   are   usually   higher   than   they   are   wide
(see   Plate   2A)
and   are   typically   placed   just   below   the   lower   molding   member
1   to   1.5   meters   above   the   floor
(see   Fig.
4).
These   fea­


tures   are   referred   to   as   "vents"   by   some   investigators;


their   function   will   be   discussed   in   Chapter   5.
Altars   are   found   against   the   back   wall   of   most   east   coast


shrines,
facing   the   doorway.
The   typical   altar   is


rectangular   block   with   a   circular   depression   in   the   center


(see   Fig.
7,
Plate   2B).
Altars   of   roughly   the   same   size


(about   1   meter   by   1   meter   by   0.5   meter   high)
are   also


found   freestanding   outside
(Lothrop   1924:26).
Benches
differ   in   that   they   run   the   length   of   the   rear   and   sometimes
side   walls.
They   seem   to   have   served   the   same   religious


purpose,
however. 5
There   are   four   types   of   walls   found   on   the   east   coast.


Field   walls   are   beyond   the   scope   of   this   report.
The
second   type--Iarge   site   walls--is   exemplified   at   Tulum   and
described   in   Chapter   4.
Platform   or   terrace   retaining


walls   are   made   of   piled   unmodified   stone   blocks   and   rubble,


[image: image454.png]


usually   without   mortar.
Retaining   walls   are   usually   found
5 See   Chapter   5   for   a   discussion   of   the   uses   to   which   altars


were   put.
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at   larger   sites   such   as   Tulum,   Xcaret,
Playa   del   Carmen,
and
San   Gervasio.
Finally,
there   are   the   standing   walls   of


the   structures   themselves.
These   run   from   less   than   half


to   more   than   a   full   meter   in   thickness,
still   rather   thin


as   Maya   walls   go.
With   this   thickness,
the   rubble   core


construction   method   is   not   able   to   support   the   full   weight


of   the   buildings.
The   result   is   that   true   masonry,
though
poorly   trimmed   and   jointed,
is   common.
The   shoddy   workman­
ship   of   these   buildings   was   originally   concealed   by   applying


smooth   layers   of   stucco   to   the   surfaces   of   the   outer   walls.


A  characteristic   of   the   exterior   building   walls   which   is


distinctive   on   the   east   coast   is   their   outward   slope   from
the   bottom   up
(see   Plate   3A).
This   battering   is   particu­


larly   accentuated   at   Tulum   and   introduces   an   element   of


strength   through   use   of   the   cantilever   principle.


Columns   were   used   extensively   on   the   east   coast.
The
typical   exterior   column   is   round   with   a
square   capital,   but


round   capitals   also   occur.
Though   plastering   hid   the


difference,
columns   were   not   usually   monolithic.
Rather,


they   were   made   in   several   sections.
Serpent   columns,
one
of   the   intrusive   Mexican   elements   in   Late   postclassic


architecture   that   are   found   on   the   east   coast,   occur   at


EI   Meco   and   on   the   Castillo   at   Tulum.
The   snake's   head
projects   from   the   base,
the   column
itself
represents   the
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body,
and   the   rattles   are   found   above   the   cornice.
Elabo­


rate   serpent   columns   also   occur   at   Chichen   Itza,
as   do
Atlantean   columns.
The   only   such   columns   known   in   the


study   area   existed   on   Cozumel   at   San   Miguel,   Miramar,6   and
La   Expedicion.
Temples   at   these   sites   had   carved   or


stuccoed   figures   on   the   columns   supporting   their   lintels.


Interior   columns   are   also   usually   round   with   square   capi­


tals.
Colonnaded   structures,   which   also   show   Toltec


influence,
are   found   at   Tulum,
Cancun,
and   on   Cozumel   at


San   Gervasio   and   Buena   Vista.


Niches   are   found   built   into   the   zone   between   the   lower
molding   and   the   roof   on   many   of   the   more   elaborate   east


coast   structures.
They   are   usually   placed   over   the


doorway(s),
as   at   Tulum   Structure   5   for   example.
There
the   relief   sculpture   these   niches   were   built   to   contain   is


of   the   diving   or   bee   god
(Plate   3A).
The   most   common   facade
decorations   found   on   east   coast   structures   are   the   moldings
which   occur   in   a   wide   variety   of   configurations.
Miniature


shrines   are   the   only   type   of   structure   without   some   form
of   molding.
Buildings   may   have   either   superior   or   medial
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moldings   or   both   kinds.
Superior   moldings   are   usually


6Not   shown   on   Map   2   but   located
(before   modern   hotel


construction)
on   the   coast   between   San   Miguel   and   Punta
Norte.


63
placed   about   half   a   meter   below   the   roof   line   while   the


medial   variety   are   found   at   about   two-thirds   the   height   of


the   building.
Moldings   are   distinguished   by   the   number   of


members   they   contain,
as   follows:


One-Member--a   rectangular
(or   triangular)
band   only


(Figure   ISa)
Two-Member--a   rectangular   band   above   a   triangular   band
(or,
rarely,
two   rectangular   bands)
(Figure   ISb)
Three-Member--a   rectangular   band   flanked   by   triangular


bands
(Figure   ISc)
While   Figures   ISa   and   ISb   illustrate   single
(superior)
one­
and   two-member   moldings,
ISc   shows   how   the   Maya   architect


sometimes   embellished   larger   structures   with   a   combination
medial   and   superior   three-member   moldings.
Roofs   are   either   vaulted   or   flat   beam-and-mortar   construc­


tions.
The   vaulted   type,
built   with   corbelled   arches,
are


the   most   common
(see   Fig.
10).
The   Maya   were   not   aware
of   the   principle   of   the   keystone,
through   the   use   of   which
a   weight-bearing   true   arch   is   constructed,   but   instead


overlapped   the   stones   forming   the   opposing   side   walls   until


they   almost   met   and   then   covered   over   the   narrow   gap   at
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the   top   with   a   layer   of   flat   stones.
Only   very   narrow
rooms   could   be   constructed   using   such   vaults,
but


architectural   innovations   introduced   from   central   Mexico
during   the   Postclassic   allowed   larger   rooms   to   be   built.


The   palace   structures   at   Tulum   utilize   flat   rubble   and
mortar   ceilings   supported   by   beams,   masonry   piers,
and
columns
(Fig.
16).
From   above,
the   roofs   appear   flat,
but


in   reality   are   very   slightly   arched   to   allow  water   to   run
off.


The   original   appearance   of   east   coast   architecture   is   no
longer   readily   apparent   since   the   decoration  of   the   build­


ings   has   long   since   disappeared.
The   paint   has   weathered


and   most   sculpture   has   also   been   removed   by   the   elements


or   by   human   hands.
Among   the   areas   on   the   buildings   that


were   painted  with   frescos   and   solid   colored   bands   are   both


the   interior   and   exterior  walls,
moldings,
and   sunken
doorway   panels.
Stucco   reliefs   were   found   in   niches   over


doorways,
between   medial   and   superior   moldings,
on   upper
corners   of   exterior   walls,
and   on   interior   walls   or   columns.
Sculpture   in   the   round   was   confined   to   the   edges   of   the


roof.


The   following   paragraph   on   east   coast   architecture   sum­
marizes   what   is   known   about   the   subject   as   succinctly   today


as   it   did   60   years   ago:
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The   typical   building   of   eastern   Yucatan   has   a
simple


ground   plan.
It   stands   on   a
low   substructure   and   a
bench   or   step   runs   around   the   building   itself.
The
doorway   is   narrow,
and,
if   the   building   is   large,
it


is   divided   by   two   or   more   round   columns   with   square


capitals.
Over   the   door   the   lintel   is   set   back   a    few
inches   to   form   a    sunken   panel,
above   which   may   be   a
niche   containing   relief   sculpture.
The   walls   flare


slightly   outward   and   carry   one   or   two   strings   of


molding   set   well   towards   the   top.
The   interior   may
be   vaulted   or   may   have   had   a   beam-and-rubble   ceiling


which   has   now   fallen.
There   are   one   or   more   small


windows   and   probably   a
small   altar   set   against   the


rear   wall
(Lothrop   1924:40).


SUMMARY
The   approach   to   the   sites--the   methods   of   measuring   and
describing   their   architecture   and   its   orientation--have


been   detailed   in   this   chapter.
The   next   chapter   describes


the   research   area--its   environment   and   the   settings   and
architecture   of   the   sites   themselves.


CHAPTER   4

THE   SETTING
ENVIRONMENTAL   SETTING
Geology,   Topography,   and   Hydrology
The   Yucatan   Peninsula   is   a   great   sedimentary  platform which
extends   northward   between   the   Gulf   of   Mexico   and   the   Carib ­
bean   Sea.
Half   of   the   platform   lies   submerged   off   the   north


coast   of   the   peninsula
(Weidie,   Ward,
and   Marshall   1978).
The   Yucatan   is   a   relatively   flat,
low-lying   carbonate   plain


of   recently   uplifted   coralline   limestone.
There   is   no   sur ­
face   drainage   since   the   rock   is   highly   soluble   and   porous
and   the   land   so   devoid   of   relief.


The   eastern   edge   of   the   peninsula   is   a   narrow,
jungle ­
covered   ridge-and-swale   plain   that   lies   5   to   10   meters   above
sea   level,
except   in   the   area   surrounding   the   walled   city


of   Tulum,   where   the   cliff   reaches   an   elevation   of   some
13   meters.
The   topography   of   this   low   coast,   with   its


pitted   flats   and   karst   topography,
is   more   like   Florida


than   anywhere   else   in   Mexico.
The   thin   soils   are   Quaternary


carbonate   sediments
(Ward   et   al   n.d.,   Ward   and   Brady   1979,
Allen   1841).
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Formed   by   the   same   uplifting   movement   of   relict-coral   as


the   peninsula,   Cozumel   is   the   only   island   along   the   east


coast   which   lies   off   the   continental   shelf.
It   reaches


maximum   elevations   of   16   meters   above   the   surrounding   sea.


As   on   the   mainland,
excepting   a   few   pot   holes
(aguadas)
and   karst   lakes,
fresh   water   is   obtained   from   reservoirs


(chultunes)   or   from   man-made
(pozos)
or   natural
(cenotes)


wells.
"Cenote,1I   from   the   Maya   IIdzonot,1I
is   a   term   for   a

large   sink   hole,
often   was   wide   as   60   and   as   deep   as


30   meters,
at   the   bottom   of   which   is   a   permanent   water


supply.
Cenotes   are   created   by   erosion   of   the   soluble

surface,   which   eventually   falls   to   the   level   of   underground
water   pools.
Maya   settlement   locations   were   in   large   part


determined   by   the   proximity   of   cenotes.
In   the   absence
of   cenotes,   reservoirs   for   storage   of   rain   water   were   the


only   other   available   means   of   obtaining   water   during   pre­


Columbian   times
(Thompson   et   al   1932:1).


Although   tides   are   slight   in   the   vicinity   of   the   coast   and
seldom   exceed   a   meter   on   Cozumel,
navigation   is   made   diffi­


cult   by   the   strong   four-knot   current   that   rips   between   the


island   and   mainland.
These   warm   equatorial   currents   move
northward   from   the   Gulf   of   Honduras   and   pass   through   the


1,000   meter   deep   Cozurnel   channel   on   their   way   between   Yuca­
tan   and   Cuba   into   the   Gulf   of   Mexico
(Howe   1911:541,   Pagden
1975:32)  .
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Climate
Cozumel   and   the   east   coast   are   classified   in   the   "tropical


wet-dry"   or   Awi   category   in   the   Kippen   system
(Trewartha
1954:257-8).
The   year   is   divided   into   dry
(November-April)
and   wet   seasons.
Annual   precipitation   is   about   1,500   milli­


meters
(59   inches),   with   less   than   25%   falling   during   the


winter   months.
However,
there   are   frequent   rainfalls


brought   by   cold   north   winds
(nortes)
in   January   and
February.
The   prevailing   breezes   are   easterly   and   north­


easterly   trade   winds
(Davidson   1975,   DETENAL   maps).
Temperatures   are   highest
(37°C,
100°F)
during   the   rainy


season,   with   high   humidity   making   July   and  August   the   most
uncomfortable   months.
The   annual   range   in   temperature   is


small,
however,   with   winter   lows   of   about   15°
(60°F),   and
the   annual   average   at   about   26°
(78°P),
centigrade.
Hurri­


canes   visit   the   coast   frequently,
passing   within   150   kilo­


meters   of   the   area   on   the   order   of   once   every   3   or   4   years


(Ward   et   al   1978:34).
 Vegetation


The   vegetation   of   the   northern   [image: image37.png]Yucatan



   is   similar   to   that


of   southern   Florida:
A   thin   insoluble   layer   of.   soil   sup­


ports   a   low,
thorny   scrub   forest   of   palms,
scrub   pine,
live


oak,
and   palmettos.
Quintana   Roo   has   not   been   subjected


to   slash-and-burn   agriculture   on   a   scale   comparable   to   the


northern   part   of   the   peninsula   and   as   a   result   exhibits   a
climax   forest.
However,
due   to   the   thinness   of   the   soil


and   only   moderate   rainfall,
it   is   not   impressive   in   either


height   or   exuberance.
Sparser   scrub   forest   covers   the


stonier   areas,   while   true   grass   savannas   are   infrequent.

Species   identified   in   the   wet-dry   forest   which   covers   about


80%   of   Cozumel   and   a
similarly   large   percentage   of   the   main­
land   coast   include   mahogany,
ramon,   cedar,
sapote,   brazil­


nut,
chacah,   ebony,
rosewood,
zac-ha-na,   and   ceiba


(Davidson   1975:57,   Standley   1930).
Several   of   these   species


have   been   exploited   for   their   wood.
Chicle   is   obtained


from   the   sapote   tree
(Achras   zapota).   From   their   study   of


43,000   square   kilometers   of   dry   scrub   forest   area   in


northern   Yucatan,
Garza   T.
de   Gonzalez   and   Kurjack
(1981:
25,   my   translation)
concluded   that   "the   only   strong   con­
trast   in   the   variety   of   natural   resources   is   between   the


coastal   strip   and   the   interior."
Earlier   in   this   century


plantations   of   coconut   palms
(Cocos   nucifera)
covered   over


85%   of   the   central   coastal   shoreline,
but   as   a   result   of


the   vicissitudes   of   the   copra   market   and   rising   value   of


beach   front   property,
some   cocales   have   been   removed   during


recent   decades.


ARCHAEOLOGICAL  SITE  DESCRIPTIONS
1.
Playa   Del   Carmen
The   only   town   and   the   northernmost   archaeological   site


within   the   central   coast   study   area   shown   on   Map   2,
Playa

del   Carmen   is   located   32   kilometers   south   of   Puerto   Morelos
and   within   a   few   kilometers   of   the   latitude   of   Puntas   Molas,
the   northernmost   tip   of   Cozumel   Island.
In   1966   Mexican
Highway   307   opened   up   development   of   the   area,
and   Playa


del   Carmen   became   the   main   passenger   embarkation   point   for


Cozumel.
It   has   also   become   the   principal   debarkation   point


for   cruise   ship   passengers   who   transfer   there   to   buses   bound
for   Tulum,
Coba,
Chichen   Itza,
and   Cancun.
Such   is   the


price   of   progress   for   a   town   whose   inhabitants   numbered   48
in   1926,
89   in   1955,
250   in   1972,
and   543   in   1978.
The
population   has   at   least   doubled   again   during   the   past


5   years;
and   Playa   del   Carmen   has   become   a   tourist   stop   in


its   own   right,   with   its   wide   sandy   beach   and   hotel   construc­


tion   boom.
These   modern   developments   merely   echo,
albeit   very   loudly,


the   ancient   tradition   of   locating   important   settlements


here.
It   is   almost   certain   that   Playa   del   Carmen   was   known
to   the   conquistadors   as   Salamanca   de   Xamanha,   which   Montejo
[image: image456.png]


the   Elder   first   settled   in   1528
(Chamberlain   1948).
A.
Andrews
(1975:75)
has   interpreted   the   meaning   of   Xamanha,
"north   water,"   to   suggest   that   it   served   as   a   northern   out­


post   of   Xcaret,with   which   it   shared   duties   as   a   port   for


pre-Columbian   travellers   between   the   coast   and   Cozumel.
Playa   del   Carmen   was   visited   by   the   archaeological   expedi­


tions   of   the   Carnegie   Institution   in   1918   and   Spinden/Mason
in   1926
(Lothrop   1924,   Gann   1924,   Mason   1927).
In   light   of


the   information   provided   by   more   recent   studies
(cited


below),
the   principal   contribution   of   these   early   explora­


tions   was   the   description   of   a   5-meter-high   pyramid   which
no   longer   existed   in   1972
(Lothrop   1924:143,   Gann   1924:137).


Local   records   indicate   that   several   other   prehistoric


structures   contributed  materials   for   the   construction   of


the   present   town
(A.
P.   Andrews   1975:75).
The   principal


remaining   ruin   groups
(see   Map   4)
are   described   in   order


from   north   to   south   below.
Group   A--Two   buildings   are   located   in   what   is   presently   the


"Trailer
Court   Las   Ruinas"   on   the   north   edge   of   town   about


90   meters   from   the   sea.
At   the   time   of   our   brief   visit,
a
clothesline   was   strung   from   the   crumbling   remains   of


Structure   I,
a   vaulted   shrine   with   three-member   medial


and   one-member   superior   moldings.
Adaptation   of   the   struc­


ture   to   modern   use   is   nothing   new,
as   Lothrop
(1924)
noted


its   use   as   a   tobacco   curing   shed   in   the   1920's.   Structure   II


did   not   have   a   standing   wall   left   for   us   to   measure.
Results   of   our   building   orientation   studies   are   discussed


in   Chapter   5;
also   the   azimuths   are   [image: image38.png]given



   on   the   [image: image39.png]plan, ..




Figure   17.
The   facade   of   structure   A-I   is   shown   in


Figure   18.
Group   B--These   buildings   are   sandwiched  .between   two   [image: image40.png]parxK-




ing   areas   about   90   meters   inland   from   the   downtown   pier.


They   are   faring   better   than   Group   A  in   the   midst   of   modern
developments   as   a   result   of   several   factors.
First,
they


have   been   singled   out   for   study   by   the   national   government
(Gonzalez   de   la   Mata   and   del   Carmen   Trejo   1981,   Marquez
Morfin   et   al   1982).
Secondly,
they   look   down   upon   the


parking   lots   of
(1)
an   ocean   front   high-rise   hotel   which
protects   them   from   the   prevailing   offshore   winds   and   the


view   of   passing   tourists   on   the   beach   and
(2)
the   Cozumel
boat   service,   which   provides   armed   guards   for   their


passengers'
cars.
Considering   that   the   developers   of   the


hotel   and   adjacent   lands   to   the   south   have   erected   a   gate


across   the   only   access   by   road,
it   is   difficult   to   even
notice   the   presence   of   the   ruins,
let   alone   figure   out   how
to   get   to   them.
None   of   this   should   be   construed   as   sug­

gesting   that   these   ruins   are   being   manicured   any   more   often


than   every   several   years   during   a   burst   of   archaeological


interest.
They,
like   all   the   ruins   of   the   east   coast


excepting   Tulum,
are   deteriorating   rapidly.
Here   the


pace   is   a   bit   slower,
is   all.


Two   of   the   structures   in   the   group,
B-1   and   B-II,
have   been
mapped   by   Lothrop
(1924:Fig.150)
and   A.
P.   Andrews
(1975:
Fig.  92);
however,
the   existence   of   Structure   III   has   been
mentioned   neither   by   these   investigators   nor   any   other

archaeologists   who   have   described   the   ruins. 1


This   report

offers   a   rough   sketch   of   Structure   B-III   as   well   as   place­


ment   of   its   platform   and   the   stairways   leading   to   the   other


structures,
also   for   the   first   time,
on   the   plan   of   the


entire   group,
Figure   19.
Only   a   corner   of   the   base   of


Structure   III   remains   today,
but   it   is   nevertheless   evident


that   it   consisted   of   a   small   shrine   set   upon   a   two-level


basal   platform
(see   Plate   3B).
Structures   B-1   and   B-II   are   complex   shrines   with   corbelled


roofs   in   both   their   inner   and   outer   temples
(Figures   20,
21,
and   22   and   Plate   4A).
The   entire   rear   and   parts   of


of   the   side   walls   of   both   buildings   have   collapsed;
how­
ever,
further   deterioration   of   the   ruins,
as   mentioned
above,
appears   to   have   been   slowed.
Architectural   details
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include   single-member   superior   moldings   on   the   inner   and
l All   of   whom   except   Fernandez
(1937)
have   already   been
cited.


outer   walls   of   each   shrine 2

74
and   inset   panels   over   all   four

front   doorways.
Only   B-1's   outer   doorway   panel   touches   its


lower   molding   member.
B-11   is   the   more   elaborate   of   the


two,   with   columns   supporting   its   wide   main   entrance   and
side   doorways   providing   additional   access.


Groups   Band   C  have   been   dated   on   the   basis   of   architec­


tural   style   and   ceramic   seriation.
All   of   the   architecture


is   similar   and   falls   under   what   has   been   described   as   the


East   Coast   style:
battered   walls,
columned   entrances,


vaulted   roofs,
painted   interiors   and   exteriors,
recessed


lintels,
etc.
The   analysis   of   the   recovered   ceramics   sug­


gesmcontemporaneous   construction   of   Groups   Band   C   and
their   occupation   during   the   Postclassic   Period:
A.D.
1000-1500
(Gonzalez   de   la   Mata   and   del   Carmen   Trejo   1981:
131)  .

Group   C--Located   140   meters   from   the   sea   and   300   meters


southwest   of   Group   B,
this   is   the   largest   group   at   the   site.


The   coconut   palms   which   used   to   surround   the   site   have   been
removed,
and   it   is   now   being   preserved   as   a   park   in   the
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midst   of   a   residential   development.
The   effect   of   the


2 The   outer   walls   have   medial   moldings,   with   two   members   on
B-1   and   one   member   on   B-11.
75
lights   which   shine   upon   Group   C  at   night   is   quite   lovely.


The   most   detailed   discussion   of   Playa   del   Carmen   in   the

literature
(A.
P.   Andrews   1975:76-7)
describes   three   struc­


tures   in   this   group,
including   one--Structure   C-III--with


no   standing   architecture
(Figure   23).
Mention   is   made,
however,
of   two   additional   rubble   platforms   in   front   of


Structure   C-I,
bringing   the   total   number   of   buildings   to


five--the   figure   [image: image41.png]gilven. by



   Gonzalez   de   la   Mata   and   del


Carmen   Trejo
(1981:131),
who   do   not   provide   plans   of   any
of   the   structures.
Figure   24,
then,
is   an   original   plan


of   Structures   IV   and   V  at   Playa   del   Carmen,
Group   C.
Structure   I
is   a   well   preserved   complex   shrine   with   a   col­


lonaded   doorway   facing   the   sea
(Figures   25   and   26   and
Plate   4B).
The   outer   shrine   has   three-member   medial   and
single-member   superior   moldings,
while   the   inner   shrine   has
a
single-member   superior   molding   only.
The   structure   is


reached   by   a   balustraded   two-step   staircase.


Unusual   features   of   Structure   C-II   are   its   front   and   back
balustraded   staircases,
shown   by   Marquez   Morfin   et   al


(1982:Fig   9),   who   removed   several   burials   from   beneath   the


building   platform,
but   not   by   A.   P.   Andrews
(1975:Fig   100).


This   structure   has   a   single   column   placed   in   the   middle   of


its   front   doorway   while   Structures   C-I   and   C-V   have   two
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columns   dividing   theirs.
The   collapsed   roof   of   Structure

C-II   makes   it   difficult   to   say   whether   the   superior   molding
had   two   or   three   members
(Figures   27   and   28).


Structure   C-III   is   a   platform   located   7  meters   behind


Structure   C-II.
The   building   which   once   rose   from   the   plat­


form   is   now   a   pile   of   masonry   rubble.
It   has   never   been
seen   as   more   than   that   by   anyone   who   has   described   the


site.


Fifty   meters   southeast   is   the   northwest   corner   of   the   plat­


form   upon   which   Structures   C-IV   and   V  are   built.
Reached
[image: image459.png]


by   a
stairway   midway   between   their   entrances,
neither


of   these   shrines   still   possesses   a   back   wall   or   roof,
though
the   Mexican   government   is   apparently   continuing   its   efforts


to   restore   their   fallen   architecture.
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  3;
this


report:
Map   4)
show   two   other   groups   further   south   along


the   coast   about   the   same   distance   inland   as   Groups   A,
B,
and   C.
These   were   not   investigated   and   have   not   been
further   described   in   the   literature.
It   is   possible   that


they   no   longer   exist.


To   sum   up,
as   noted   by   A.
P.   Andrews,
there   is   little   archi­


tectural   variation   at   Playa   del   Carmen.
All   of   the   standing
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structures,
and   probably   the   fallen   ones   as   well,   were
constructed  with   corbelled   vaults.
There   are   inset   panels


above   all   doors,
including   the   inner   doors   of   the   complex
shrines
(B-II,
C-II,
and   C-V).
Columns   are   even   more   com­
mon   than   described   by   Andrews,
occurring   in   four   structures


(B-II;   C-I,
II,
and   V).
"In   short,
the   architectural   style


[image: image461.png]Moonset



of   Playa   del   Carmen   is   typical   of
coastal   sites,


demonstrating   all   the   traits   of   a   Late   Postclassic   settle­


ment ll
(A.
P.   Andrews   1975:77).
As   noted   above,
the   possibly


intentional   lunar   alignment   of   this   architecture   is   covered
in   later   sections   of   this   thesis.


2.
Cabello   de   Cacto
Considered   by   Andrews   and   Andrews
(1975)
as   part   of   the


Xcaret   archaeological   zone
(their   Structure   U),
this


miniature   shrine   is   located   on   the   coast   about   2.5   kilo­


meters   northeast   of   the   caleta  of   Xcaret   and   200   meters


north   of   the   site   named   Punta   Piedras
(Andrews   and   Andrews'
[image: image462.png]Moonirise



Str.   T).
Plate   5A   explains   why
have   chosen   to   dignify


this   building   with   the   name   "cactus   head."


At   about   a   cubic   meter   in   size,
this   diminutive   construc­


tion   is   easily   the   smallest   in   the   Xcaret   area
(Figure   29).


The   roof   consists   of   a   low   vault   which   springs   from   the


ground,
creating   a   beehive-shaped   interior   too   small   for   a
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person   to   enter.
Although   the   shrine   is   provided   with   some
typical   east   coast   architectural   details   such   as   an   inset


panel   over   the   doorway,
it   lacks   others   such   as   moldings.


Altogether,
it   is   a   rather   crude   structure   whose   haphazard


masonry   was   masked   by   a   heavy   coat   of   plaster.


Andrews   and   Andrews
(1975)
date   most   construction   in   the


Xcaret   archaeological   zone   to   the   Late   Postclassic.
The
orientation   of   the   shrine   to   the   sun,   moon,
and   cultural


geography   of   Cozumel   will   be   considered   later.


3.
Punta   Piedras


The   place-name   Punta   Piedras'  ("rocky   point")
is   herein


extended   to   refer   to   the   isolated   coastal   shrine   called


Group   T   by   Andrews   and   Andrews
(1975:46),    who   included   the


site   in   their   Xcaret   archaeological   zone.
It   lies   about


2.5   kilometers   northeast   of   the   Xcaret   Caleta   and   is   most
easily   reached   hiking   the   beach   from   Playa   del   Carmen.
This   temple   is   in   very   poor   condition.'
All   architectural


details  have.notyet   been   lost,
as   fragments   of   a   two-member
molding   were   observed   on   the   rear   wall.
The   corbelled   roof


has   collapsed,
as   have   all   or   parts   of   all   the   temple1s
walls,
save   the   interior   partition
(Figures   30   and   31).


The   shrine   conunands   an   excellent   view   of   the   sea,   but   is
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built   behind   the   rocky   promontory   where   the   fertile   soil


supports   a   dense   growth   of   jungle,   which   will   probably


destroy   its   standing   architecture   entirely   within   another


decade.
Since   Andrews'
visit   a   decade   ago,
the   north   sec­


tion   of   the   east   wall   has   been   pushed   into   a   position


skewed   22°   from   its   original   axis.
The   opposite   side   of


the   seaward   facing   doorway
(Plate   5B)
remains   intact,
how­
ever,
and   the   possible   orientation   of   Punta   Piedras   to   the


moon   will   be   discussed   in   the   next   chapter.


4.
Kanakeuic
Like   Punta   Piedras,
this   is   an   isolated   shrine   here


given   the   name   of   a   nearby   place,
the   meaning   of   which   in


Yucatec   Maya   is   unknown   to   me.
Andrews   and   Andrews
(1975:
37)
refer   to   it   as   Group   J    within   the   Xcaret   archaeological


zone.
It   is   located   a   short   hike   through   the   jungle   from
Group   H--the   northeasternmost   structure   of   the   Xcaret   core


area--and   about   750   meters   northeast   of   the   caleta.


The   wide   doorway   supported   by   a   column,
flat   beam-and­
mortar   roof,
and   three-member   molding   are   all   typical   fea­


tures   of   east   coast   architecture   and   allow   Kanakeuic   to   be
dated   towards   the   middle   of   the   Late   Postclassic   period


(Figures   32   and   33,
Plate   6,
Lothrop   1924:171).
The   door­


way   opens   to   the   sea,   while   the   windows   face   inland
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(northwesterly)
and   along   the   shore
(northeasterly).
A

small   altar   was   formerly   located   along   the   rear   wall.

Recent   occupancy   of   the   temple   by   persons   unknown   on   a   soft


bed   of   coconut   husks   attest   to   its   good   condition.
The
excellent   preservation   of   the   flat   roof   is   notable   since


few   of   these   have   lasted   until   the   present   day.
For   dis­


cussion   of   the   possible   lunar   orientation   of   Kanakeuic,
see


below.
5.
Xcaret


One   of   the   largest   prehistoric   sites   on   the   east   coast,


Xcaret   is   located   about   7   kilometers   south   of   Playa   del


Carmen   and   is   the   closest  mainland   settlement   to   Cozumel.
The   site   is   reached   by   dirt   road   off   Highway   307.
The   name
"Xcaret"   has   been   interpreted   by   Andrews   and   Andrews
(1975)
as   a   native   corruption   of   "caleta,1I   the   Spanish   term   for


inlet.
Mason
(1940:98)
translated   it   as   IIlittle   harbor. II
The   early   Spanish   settlement   here   was   known   as   Pole,   which
is   what   the   Maya   called   the   site
(Tozzer   1941:59).
It   was
abandoned   during   early   colonial   times.
The   ruins   were
discovered   by   the   Mason-Spinden   expedition   in   1926
(Mason
1926a,
1926b,
1927,
1931,
1940;   Spinden   n.d.),
but   a
detailed   description   of   them   did   not   become   available   until


1975   with   the   publication   of   Andrews   and   Andrews'
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npreliminary   study   of   the   Ruins   of   Xcaret,   Quintana   Roo,
Mexico."
Ceramic   seriation   and   architectural   studies   allow


most   of   the   construction   at   the   site   to   be   dated   to   the   Late


Postclassic   period;
that   is,
the   last   three   centuries   before


the   conquest.


The   Xcaret   archaeological   zone   covers   about   10   square   kilo­


meters   and   consists   of   "a   steady   scattering   of   platforms,


house   mounds,
field   wall   systems,
and   other   occupational


debris"
(Andrews   and   Andrews   1975:12).
The   rocky   shoreline


is   broken   by   a   narrow,
well   protected   cove   lying   at   the


center   of   the   site.
Around   this   caleta,   in   an   area


700   meters   long   by   250   meters   wide,
are   six   groups   of   pre­


historic   masonry   structures
(designated   A  through   P,
con­
taining   a   total   of   31   individual   buildings),
as   well   as   two
isolated   coastal   shrines
(designated   Hand   K)
and   a   masonry
wall.
The   positions   of   all   of   these   buildings   are   shown
on   Map   5.
The   structures   of   this,
the   Xcaret   core   area


(Andrews   and   Andrews   1975:12),   are   described   in   alphabetical


order   below.
Group  A--This   group   is   the   best   cared   for   at   the   site,
prob­


ably
because   of   its   location   immediately   west   of   the


caleta,   from   which   it   is   reached   through   an   opening   in   the


site   wall.
Seven   of   the   nine   structures   in   this   plaza-


like   arrangement   are   shrines   built   on   low   platforms
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(Figure   34,
Plate   7A).
These   seven   buildings   also   have
similar   narrow   doorways   with   inset   panels   and   single   three­


member   moldings
(Figures   35-38).
Three   of   them   have   altars.


The   remaining   structures,
Temple   A-V   and   the   fallen   A-VI
(Figure   39),
shared   a   single   3-meter   high   pyramid   which
provides   a   commanding   view   of   the   Caribbean   and   Cozurnel
Island.
The   only   other   shrine   at   Xcaret   with   an   elevated


platform   substructure   is   E-II.
Between   the   two-member
medial   and   superior   moldings   of   Structures   A-V   and   VI   are


the   remains   of   carved   mosaics   with   geometric   designs


(Figure   8,
Plate   7B).
The   roofs   of   five   of   the   structures


at   Group   A  are   corbelled,   while   three   are   of   the   flat   beam­
and-mortar   variety
(Figure   40).
Most   of   the   tourists   who
wander   in   here   off   the   beaten   track   leave   thinking   that


Group   A   is   all   there   is   to   the   ruins   of   Xcaret.


Group   B--About   100   meters   north   of   Group   A,
the   five   large


platform   mounds   of   this   group   form   a   rectangular   plaza


located   near   the   parking   area   and   modern   settlement   of


Xcaret
(Figure   41).
It   is   not   known   what   sort   of   struc­


tures,
if   any,   may   have   existed   on   top   of   these   platforms.


The   remains   of   two   small   shrines   are   located   in   the   center


and   in   the   southwest   corner   of   the   courtyard.
Although   they


had   collapsed   by   the   time   the   ruins   were   documented   by
Andrews   and   Andrews
(1975),
it   is   known   that   one   roof   was
corbelled   and   the   other   was   a   flat,
beamed   affair.
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Group  C--About   100   meters   northwest   of   the   caleta  and   100
meters   inland   are   two   platforms   and   two   structures   sharing


a   third   platform
(Figure   42).
Known   as   Group   C,
these


buildings   are   in   poor   condition.
The   only   standing   struc­


ture   remaining   in   1975   was   C-I,
a   two-room   temple   with   the


core   area's   only   collonaded   entrance   and   a   single   three­


member   molding   below   a   flat   roof.


Group   D--The   only   standing   architecture   left   in   this   two­
building   group   is   D-I,
a   pyramid   temple   located   200   meters


north   of   the   caleta.
A  balustraded   staircase   rises   3.6


meters   up   this   triple-terraced   round   pyramid,   with   the

vaulted   shrine   on   top   giving   the   building   a   total   height   of


nearly   7   meters
(see   Figure   43   and   Plate   8A).
The   elevation   of   the   temple   above   sea   level   is   brought   to


10   meters   by   its   position   on   the   ridge   paralleling   the


coast   some   150   meters   inland.
The   Xcaret   site   wall   is   flush


with   the   north   edge   of   the   platform   beneath   the   pyramid1s
stairway.
Construction   details   of   the   temple   include   a

basal   platform,
rear   window,
and   single   three-member   mold­
ing
(Figure   6).
Possible   alignment   of   the   temple   to   key
moonrise   and   set   positions   is   considered   below.
Group   E--Follow   the   jungle   trail   paralleling   the   site   wall


northwesterly   for   about   90   meters   from   Group   D  to   arrive
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at   the   group   of   six   structures   designated   "E"
(Figure   44).


Structure   I
is   a   badly   deteriorated   temple   in   a   condition

which   is   sadly   typical   of   the   group.
The   balustraded   stair­


case   of   the   adjoining   E-II   is   in   poor   shape,
but   the   temple
atop   the   3.4   meter   elevated   platform   has   fared   better


(Plates   8B   and   9A).
This   shrine   has'  a   window   over   the


basined   altar   set   against   its   rear   wall
(Figure   7).


Structures   III   and   IV   are   badly   preserved;
the   former   con­
sists   of   a   truncated   pyramidal   substructure   with   a   balus­


traded   stairway,   while   the   latter   features   a   circular   shrine


atop   a   rectangular   pyramid.
These   buildings   are   in   the   4­
to   6-meter   height   range.
Along   with   Structure   D-I,
E-III


and   IV   possess   the   only   truncated   pyramidal   substructures


at   Xcaret.
D-I   and   E-III   are   the   only   round   shrines;
the


rest   are   rectangular.
E-V   is   a   small   shrine   near   the   base
of   Structure   IV's   staircase,   while   Structure   VI   lies


20   meters   from   the   foot   of   these   stairs   directly   facing   the


pyramid.
VI   is   a   complex   shrine;
that   is,
it   takes   the   form
of   a   shrine   within   a   shrine
(see   Figure   11),
a   common   fea­


ture   of   east   coast   architecture,
but   unique   in   the   Xcaret


core   area.
Structure   VI's   two   side   doors   are   also   unusual


at   Xcaret.
Two   of   the   temples   had   flat   beam-and-mortar
roofs,
while   the   remaining   four   were   vaulted.
Molding   types


included   one   single   one-member,
two   twin   two-members,
and
two   single   three-members.
Possible   astronomical   alignment
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of   those   structures   which   could   be   easily   located   and   mea­
sured   for   orientation   is   discussed   below.
Group   F--Here   are   three   vaulted   shrines
(Figure   45),
two
small   and   one   very   large,
sharing   the   same   platform.
With
its   complex   upper   facade,
thick   walls,
and   lack   of   Late


Postclassic   potsherds,
Structure   F-1   may   predate   most   of


the   Xcaret   remains.
The   group   could   not   be   found   in   the


jungle   and  may   no   longer   be   standing.

Group   H--About   500   meters   northeast   of   the   caleta   is   a   large


isolated   shrine   set   back   25   meters   from   the   Caribbean
(Figure   46).
The   temple   appears   well   preserved   at   present,


but   as   Plate   9B   shows,
considerable   vegetation   has   taken


root   in   the   roof.
There   is   already   a   large   hole   in   the


corbelled   vault   which   allows   the   bees   that   have   taken   up
residence   within   Structure   H  easier   access   than   they   would
have   through   its   side   windows   or   east-facing   doorway.
Between   the   medial   and   superior   two-member   moldings   there


are   four   rather   unusual   square   inset   panels,
but   it   is   not


known   what   they   held
(Figure   47,   Andrews   and   Andrews
1975: 32)  .

Group   K--The   final   prehistoric   structure   at   Xcaret
(Andrews·
core   area)
is   designated   as   K.
It   is   similar   to   Structure   H

in   that   it   is   a   single   isolated   vaulted   shrine   with   double
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two-member   moldings   located   on   the   rocky   shore   a
like   dis­


tance   from   the   sea.
It   lies   about   175   meters   from   the


caleta   on   the   opposite   western   side.
Temple   K  may   be   a
century   or   two   older   than   H   since   the   inset   panel   over   its


doorway   touches   the   lower   molding,
while   that   of   Temple   H
does   not
(Figure   48,
Lothrop   1924:171).


6.
Shrine   L
This   isolated   shrine   is   about   1,100   meters   southeast   along


the   coast   from   the   Xcaret   caleta.
Both   this   and   nearby


Shrine   M  were   labelled   as   "Groups"
(L   and   M)
by   A.
P.
Andrews
(1975).
They   are   instead   referred   to   as    "shrines"


here   in   order   to   avoid   confusion   with   Xcaret   core   area


structures   and   groups.
In   other   words,
they   are   considered


here   as   separate   sites   fitting   into   the   settlement typology


as   isolated
(coastal)
shrines.
Both   are   almost,
if   not


totally,
collapsed   today;
but   enough   of   their   architecture


remained   at   the   time   they   were   first   studied   to   include


them   stylistically   with   the   predominantly   Late   Postclassic


period   constructions   of   the   east   coast
(A.
P.    Andrews
1975:37).
The   doorways   of   both   structures   faced   the   sea.
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7.
Shrine  M
All   that   remains   to   add   to   what   has   just   been   said   about


this   isolated   shrine   is   that   it   is   located   400   meters

southwest   along   the   coast   from   Shrine   L.
These   temples   are


illustrated   in   Figures   49   and   50.
8.
Paamul
One   kilometer   south   of   the   modern   settlement   of   Paamul,
10   kilometers   south   of   Xcaret,
and   17   kilometers   south   of


Playa   del   Carmen   lies   the   large   prehistoric   site   of   Paamul.
Also   spelled   "Paalmul"   and   "Palmol,"   the   name   means   "castle­


mound"   or   "tower-mound,"   and   refers   to   the   large   pyramid
appropriately   known   as   the   "Castillo."
This   structure   is


located   50   meters   from   the   coast   and   had   been   a   prominent
landmark   for   at   least   a   century   or   two   before   Grijalva


spotted   it   in   1518.
The   first   mention   of   Paamul   in   the


literature   is   by   Morley
(1917),   who   photographed   the


Castillo   but   was   unable   to   land   in   order   to   examine   it   more
closely.
Spinden   and   Mason   were   the   first   Euro-Arnericans
to   visit   Paamul.
Spinden's   plan   and   section   of   the


Castillo
(Figures   51   and   5),
first   published   by   Pollock


(1936),
remain   the   only   published   drawings   of   the   pyramid.
The   first   description   of   the   building   was   by   Mason
(1927),
who   speculated   on   its   possible   use   as   an   astronomical


observatory.
Later   visitors   to   the   site   have   included
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Sanders
(1955,
1960),   who   excavated   ceramics   dating   it   to


the   Late   Postclassic   period,  and   A.
P.   Andrews
(1975:80),
who   noted   its   full   extent   at   over   30   masonry   structures


distributed   in   an   area   of   less   than   4   square   kilometers.

Consideration   of   what   may   be   intentional   astronomical   align­


ments   at   Paamul   will   be   limited   to   the   Castillo,
adjacent


Structure   No.
1   and   inland   Structure   No.
2
(Aveni   and
Hartung   1978;
Figures   52   and   53),
as   the   site   was   not


visited   as   part   of   the   present   investigation.
On   top   of


the   Castillo   was   a   small   vaulted   shrine   with   a   single   three­


member   molding   which   was   almost   completely   destroyed   by   a
hurricane   sometime   between   1955   and   1975.
Its   substructure


is   a   circular   platform   reached   by   a   balustraded   staircase


over   two   egg-shaped   terraces.
The   entire   pyramidal   temple
rose   to   a   height   of   9.65   meters   from   the   ground.
9.
Chakalal


About   4.5   kilometers   south   of   the   Castillo   of   Paamul   and
22   kilometers   south   of   Playa   del   Carmen   is   the   isolated


shrine   of   Chakalal
(Figure   54).
The   temple   is   situated


on   the   shore   of   a   caleta;   the   view   seaward   from   its   doorway
has   been   reproduced   as   Plate   lOA.
Although   the   shrine


remains   in   excellent   condition,
the   altar   beneath   the   back
window   which   was   recorded   by   Spinden   and   Mason   in   1926   and
Sanders   again   in   1954   no   longer   existed   when   A.
P.   Andrews
(1975)
inspected   the   site   in   1973.
In   the   interim   the   site


was   visited   by   Fernandez
(1937)
and   later   by   Peissel
(1963),


who   called   it   IIYochac,1I   meaning   lI  a bove   the   water.  II
Since

the   temple   is   built   on   solid   rock,
Sanders
(1955,
1960)
failed   to   locate   a
single   potsherd   by   which   to   date   it.


He   noted
(1955:213)
the   possibility   of   the   site   dating   to


the   Classic,
but   several   architectural   elements   allow


placement   of   its   construction   within   the   Late   Postclassic


period.
The   meeting   of   the   inset   panel   over   the   doorway
with   the   lower   member   of   the   molding   dates   the   temple   early


during   the   Late   Postclassic
(Lothrop   1924:171)
and   the


combination   of   a
single   rectangular   superior   molding   and
a    two-member   medial   form,
along   with   a   corbelled   vault,
is


consistent   with   this   interpretation
(Figure   55;    Plate   lOB
Lothrop   1924:171).
Also   of   interest   in   connection   with


the   caleta   temple   is   the   former   existence   of   jaguar   and
serpent   paintings   on  [image: image43.png]the



  interior   walls
(Mason   1927).
Like


several   of   the   other   isolated   coastal   shrines,
Chakalal


appears   to   have   been   associated   with   a
larger   inland   site


containing   more   than   20   masonry   buildings,
all   datable   to


the   Late   Postclassic.
More   work   must   be   done   at   the   inland


groups   before   they   are   destroyed   by   modern   development   and
the    jungle.


10.
Punta  Chile


This   isolated   shrine   is   located   20   meters   from   the   sea   about


5   kilometers   south   of   Chakalal   and   27   kilometers   south   of


Playa   del   Carmen.
It   sits   on   a   ridge   commanding   a
fine   view
of   the   Caribbean
(see   Plate   11A).
The   structure   was   first


reported   by   Peissel   in   1963   and   recorded   by   Andrews   in


1972.
The   shrine's   name   is   apparently   derived   from   the   geograph­
[image: image44.png]1cal



    feature   with   which   it   is   associated;
how   the   point


was   named,
I
have   been   unable   to   discover.
The   site   is   also


known   locally   as   "Puerto   Chile,"
(cf.   Muller   1955),   also   for


reasons   unknown.
The   rocky   coastline,   with   no   caleta


nearby,
hardly   permits   its   use   as   a   port.
Perhaps   "puerto"


is   a   corruption   of   " puer ta,"   a   name   which   might   have   been
applied   in   reference   to   the   unique   front   and   back   door
features   of   the   building
(Figure   56).


The   main   door   faces   inland   while   the   seaward   facing   door
has   a   masonry   block   step   30   centimeters   high.
The   inset


panel   above   each   door   touches   the   single   three-member   mold­
ing.
These   characteristics,
along   with   the   flat   beam-and­
mortar   roof,
date   construction  of   the   shrine   towards   the


middle   of   the   Late   Postclassic   period
(Lothrop   1924:171).


Punta   Chile   also   provides   an   excellent   example   of


characteristic   Late   Postclassic   wall   battering.
The   out­


ward   slope   of   the   exterior   walls   from   bottom   to   top   is


particularly   noticeable
(see   Figure   57);
thus,
it   is


puzzling   that   A.
P.   Andrews
(1975:Fig   114)
shows   the


walls   as   perfectly   vertical.
Considering   the   shrine's


eastern   opening   as   a   doorway,
it   has   only   one   window.
The
orientations   of   this   north   facing   aperture   and   the   doorways
are   described   later   in   this   thesis.


The   temple   at   Punta   Chile   is   well   preserved.
However,
the


walls   are   separating   from   the   jambs   of   the   doorways
(see
Plate   lIB).
Collapse   of   the   roof   will   ultimately   result


from   this   process,
which   may   be   due   in   part   to   the   lack   of   a
basal   platform.
It   seems   likely,
though,
that   the   weight


of   the   roof   is   the   principal   factor   contributing   to   pushing
the   walls   apart.
A   small   group   of   ruins   has   been   reported


about   1,000   meters   inland   from   Punta   Chile
(Peissel   1963:
91-2);
they   have   yet   to   be   properly   recorded.


11.
Xaac
Xaac   is   located   in   a   cove   almost   exactly   in   the   center   of


the   study   area,   midway   between   Playa   del   Carmen   and   Tulum.
Its   name   actually   refers   to   the   inlet   and   cocal   which
surround   the   rocky   promontory   on  which   the   structure   is


situated.
"Ac,"   meaning   "turtle,"   is   the   Maya   name   for


the   site
(A.   P.   Andrews   1975:86),   which   like   Chakalal   and
Punta   Chile,
consists   of   a   single   isolated   coastal   shrine.

Several   inland   ruins   are   associated   with   the   coastal   temple
and   are   considered   by   Andrews   as   part   of   the   same   site,   but


Sanders'
(1955)
typology   interpreting   it   as   a   separate   site


is   followed   here.
This   study,
like   all   other   previously


reported   investigations   of   the   area
(Mason   1927;   Spinden
n.d.;
Sanders   1955,
1960;   Peissel   1963),
focuses   on   the
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caleta   shrine.


Xaac   has   been   best   described.  by   Sanders
(1955:203)
who
called   it   "Ak   2."
Although   the   temple   commands   a   fine


position   overlooking   the   caleta   and   is   visible   from   well


out   to   sea,
it   faces   inland
(Figure   58).
There   is   a   window,
however,
facing   east.
The   structure   remains   in   good   condi­


tion,
though   some   stones   are   missing   from  :the   northwest


corner   below   the   corbelled   roof.
The   preservation   of   the


temple   is   probably   due   to   the   dearth   of   vegetation   supported


by   the   small   rocky   peninsula   on   which   it   is   built.
Judging


from   the   beautifully   manicured   cocal  which   it   fronts,
it   is


likely   that   the   shrine   also   receives   the   attention   of   the


local   caretakers,who   were   kind   enough   to   allow   us   entry


to   the   area.


Xaac's   architecture   dates   it   to   the   Late   Postclassic   period.


The   one-member   molding   does   not   touch   the   sunken   panel   over
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the   doorwaYi
rather   there   is   a
space   of   one-tenth   of   a   meter


between   them
(Figure   59).
Lothrop
(1924:171)
found   this


design   change   dateable   to   the   last   part   of   the   Postclassic.


In   agreement   with   this   interpretation   of   Xaac's   construction


date   is   Lothrop's   further   finding   that   vaulted   ceilings


either   predate   the   Postclassic   or   fall   very   late   within   that


period.
Sanders
(1955:203)
concluded   that   the   shrine   was
probably   being   used   at   the   time   of   Spanish   contact,
though
the   rocky   base   of   the   site   did   not   allow   him   to   obtain   a
good   ceramic   sample.
Two   other   architectural   features   of   the   shrine   are   worthy
of   note.
The   nearly   square   altar   located   beneath   the   back
window  was   found   to   remain   in   excellent   condition
(Plate


2B)i
in   1926   Mason
(1927:259)
observed   the   burnt   remains   of


copal   incense   in   its   spherical   mortar.
The   orientations   of


the   temple   itself   and   its   back   and   only   window
(Plates   14
and   15);   as   well   as   the   geographical   location   of   Xaac   on
the   coast   directly   opposite   Cozumel   attest   to   its   possible


use   as   a   lunar   observatory,
about   which   more   will   be   said


below.
12.
Yalku
Two   shrines   have   been   located   near   the   Yalku   caleta,


situated   about   25   kilometers   north   of   Tulum.
The   first,
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about   100   meters   inland   and   100   meters   north   of   the   caleta,


was   recorded   by   Sanders
(1955),
who   called   it   "Ak   I,"


after   the   name   of   the   next   cove   north.
To   minimize   con­
fusion,
I
shall   refer   to   this   building   as   Structure   I.


It   is   a   complex   shrine   with   a   collapsed   roof   which   appeared
to   Sanders
(1955:203)
to   have   been   the   flat   beam-and-mortar
type.
The   plans   of   the   inner   and   outer   shrines   are   given


in   Figure   60.
Both   shrines   are   built   on   low   platforms.


Sanders'
(1960)
test-pitting   in   front   of   the   outer   shrine


produced   ceramics   dated   to   the   Late   Postclassic.


Structure   II   is   located   50   meters   northeast   of   the   caleta.


It   is   a
small   shrine   within   an   unusual   circular   enclosure


(Figure   61).
The   shrine   is   vaulted,
but   the   outer   struc­


ture   did   not   have   a   masonry   roof.
Details   include   an   inset


panel   above   the   shrine's   doorway   and   an   altar   with   a   slab


standing   behind   the   basin,   but   no   molding   or   building   plat­


form.
This   last   fact   may   result   from   its   placement   on
solid   rock,
or   may   be   related   to   its   extremely   crude
construction   methods.
We   were   unable   to   visit   this   site.


13.
Akumal
The   Bay   of   Akumal   is   located   23   kilometers   north   of   Tulum
and   35   kilometers   south   of   Playa   del   Carmen.
The   principal
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ruin   groups   lie   about   a   kilometer   inland   from   the   north   end
of   the   sandy   beach   and   include   more   than   20   structures   with


standing   walls,
a   large   number   of   collapsed   structures,
and
a   pyramid.
Although   there   is   ceramic   evidence   that   the   site


was   occupied   during   the   Early   Postclassic,
the   architec­


ture   is   of   typically   Late   Postclassic   style
(Andrews   and
Andrews   1975:89).


Before   modern   development   of   the   area--the   Hotel   Akumal
Caribe   was   built   in   the   mid-60's,
and   private   homes   now   line


the   north   shore--a   small   isolated   coastal   shrine   was
situated   on   the   north   edge   of   the   bay.
Just   to   be   sure,


we   searched   in   vain   for   remains   of   this   structure.
Unfor­
tunately,
no   maps,
plans,
or   even   photographs   were   published


of   this   shrine   before   it   disappeared.
A.
P.   Andrews
(1975:
89)
was   informed   that   this   temple   had   two   doorways.
Like
the   isolated   shrine   at   Punta   Chile,   one   faced   the   sea   and
the   other   inland.
A   single   two-member   molding   and   doorway
inset   panels   were   other   architectural   features.


14.
Punta  Matanceros
Named   after   the   Spanish   galleon   "El   Matancero"   which   went
down   off   the   point   in   1741,   Matanceros   is   19   kilometers


north   of   Tulum.
The   isolated   shrine   reported   to   exist


10   meters   from   the   sea   close   to   the   wreck   has   never   been
96
recorded.
Peissel
(1963:111-12)
gives   a   very   brief   des­


cription   of   the   structure,   which   is   better   described   by
his   photograph   following   page   84.
Figure   62   is   an   artist's


sketch   of   the   photograph.
The   shrine's   building   platform,


inset   panel,
and   two   single-member   moldings   are   seen   in


Peissel's   photograph.
A.
P.   Andrews   has   been   unable   to


locate   this   shrine,
and   we   did   not   attempt   to   do   so.


15.
Xelha
The   caleta  of   Xelha,   meaning   "break"
(Xel)
"water"
(ha),
is


located   14   kilometers   north   of   Tulum.
Though   difficult   to


enter,
it   is   the   largest   protected   bay   on   the   east   coast.


Called   Salamanca   de   Xelha   by   the   Spanish,
it   became   in   1527
the   site   of   their   first   settlement   on   the   mainland   of   the


Yucatan
(Chamberlain   1948).


Lothrop
(1924)
was   the   first   to   describe   the   prehistoric


ruins,
the   main   part   of   which   lie   about   500   meters   west   of


the   caleta.
This   site   was   one   of   the   largest   on   the   east


coast   and   was   occupied   from   the   Early   Classic   to   the   time   of


the   conquest
(Sanders   1955,
1960).
Fernando   Robles
(1981)
has   suggested   that   Xelha   functioned   as   a   port-of-trade   for


the   inland   center   of   Coba   during   the   Middle   and   Late   Classic


periods.


Although   Lothrop
(1924:135)
has   noted   that   the   site   may   have
extended   to   the   sea   during   ancient   times,
the   only   ruins


that   have   been   described   as   far   east   as   the   shore   of   the


caleta   are   a   massive   wall   which   may   have   been   used   for


defensive   purposes   and   a   miniature   shrine   which   was   located


at   the   water's   edge   on   the   north   side   of   the   inlet
(Figure


12).
It   is   unlikely   that   anything   more   than   a   pile   of


rubble   remains   of   this   shrine,
as   we   searched   for   it   by   boat


without   success.
Andrews
(1975:95)
described   it   as   lI  a
very   simple   and   extremely   crude   structure ... with   a   low
roof   of   capstones   set   directly   on   the   walls.  II
The   Xelha
coastal   shrine   had   neither   an   inset   panel   nor   moldings.
That   it   should   no   longer   exist   is   hardly   surprising   in   view
of   the   fact   that   the   Xelha   inlet   has   been   greatly   developed
as   a   tourist   park,
replete   with   highway   signs   depicting   peo­
ple   wearing   mask   and   snorkel.


16.
Aviles


A   site   is   located   by   Andrews
(1975:Fig   1)
on   the   coast   a
little  more   than   1   kilometer   south   of   the   Xelha   caleta.


This   previously   nameless   site   has   been   given   the   name   of


Jose   Gonzalez   Aviles   of   nearby   Rancho   Tancah,as   its   former
existence   was   described   by   him   to   A.
P.   Andrews
(1975:95).
What   was   once   a   crudely   constructed  miniature   coastal   shrine


was   totally   destroyed   by   looters   as   of   1973.
17.
Punta   Tulsayab
This   isolated   shrine   is   located  on   the   promontory   of   the

same   name   4   kilometers   north   of   Tulum.
In   the   early   1970's,


only   the   north   wall   and   parts   of   the   east   wall   were   stand­


ing
(Figure   63).
We   were   unable   to   gain   entry   by   road   to


Tancah   and   points   north   along   the   coast,
and   so   were   unable


to   ascertain   what   remained   a   decade   later.
The   shrine   faces


the   shore   from   about   100   meters   inland.
Various   hypotheses


concerning   its   function,
including   its   possible   use   as


solar   observatory,   will   be   considered   in   Chapter   5.
A
single   one-member   molding   and   corbelled   roof   are   among   the


architectural   details   described   by   Andrews
(1975:97).
18.
Tancah
Tancah   is   located   less   than   4   kilometers   north   of   Tulum,
the


largest   archaeological   site   on   the   east   coast.
Its   name
means   "in   front   of   the   city,"   a   probable   result   of   its


proximity   to   Tulum.
Tancah   is   an   important   site   in   its   own
right,
however,
and   in   our   study   area   second   only   to   Tulum
in   size.
While   Tulum   is   dated   almost   exclusively   to   the


Late   Postclassic   period,   Tancah   was   heavily   occupied   dur­


ing   Preclassic   times   and   periodically   [image: image45.png]theregfter.



      Sanders'


(1960)
excavations   documented   some   thousand   years   of   almost


continuous   occupation   followed   by   reuse   of   the   site   for   a
century   or   two   during   the   Late   Postclassic.
The   Middle   and
Late   Postclassic   ceramics   identified   by   Sanders   are   the


earliest   yet   identified   on   the   central   east   coast,   much
earlier   than   originally   proposed   by   Lothrop
(1924).
Most
of   the   standing   buildings   at   Tancah   have   been   dated   to   the


Late   Postclassic,
however.
Nevertheless,
the   orientation


of   much   of   the   site's   architecture   was   established   by   the


earlier   constructed   Structures   1   and   16
(see   Map   6).
Since
this   complex   site   predates   the   Late   Postclassic   and   is


located   inland,
it   was   not   included   in   this   study.


19.
Tulurn
Best   known,
largest,
and   southernmost   of   the   ruins   in   our


study   area,
Tulum   was   an   important   ceremonial   center   during


the   Late   Postclassic   period.
After   visits   by   Stephens
[image: image464.png]Moonset
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  Holmes
(1895),
and   Howe
(1911),
the   site   was   the


focus   of   the   Carnegie   Institution's   interest   from   1916   to


1922
(Morley   1917).
The   resulting   final   report
(Lothrop
1924)
remains   the   standard   reference   on   the   site   and   east


coast   architecture   in   general.
Subsequent   studies   have
included   those   by   Fernandez
(1939,
1941,
1945b,
1945c),   who
initiated   the   restoration   program   for   the   Mexican   govern­
ment.
While   it   was   off   the   beaten   tourist   track   before   the


creation   of   Cancun   in   the   1970's,   Tulurn   is   now   the   major
attraction   on   the   central   coast.


100
Tulum   was   occupied   during   an   extremely   short   period--two


centuries   at   most--of   the   Late   Postclassic.
This   conclu­


sion   is   supported   by   the   style   of   its   architecture
(Lothrop
1924),
art
(Robertson   1970),
and   ceramics
(Sanders   1960).
The   only   evidence   of   earlier   occupation,
the   stela   with   an
Initial   Series   date   many   centuries   earlier,   must   have   been
brought   in   from   another   site--probably   Tancah
(Sanders
1960: 188)  .

As   shown   on   Map   7   and   Figure   64,
the   site   is   surrounded   by
a   great   wall   from   which   it   gets   its   name.
The   original


Maya   name   for   Tulum   was   Zama,
the   "City   of   the   Dawn"
(Lothrop   1924:65).
The   wall   is   5   or   6   meters   in   both


height   and   width   on   the   east,
north,
and   south   sides.


The   Caribbean   encloses   the   west,
forming   a   great   rectangle


with   the   major   buildings   located   in   the   approximate   center.


The   largest   of   these,
the   Castillo,
is   an   important   coastal


landmark   backed   against   the   sea   cliff   but   facing   inland.


More   will   be   said   about   this   orientation   and   the   orientation


of   the   site   as   a   whole   in   Chapter   5.
A  description   of   all   of   the   buildings   at   Tulum   is   beyond
the   scope   of   this   study;   only   the   buildings   which   we   mea­
sured   in   the   field   are   described   here.
The   Castillo,
also


known   as   Structure   1,
along   with   Structures   2   through   11,
form   the   central   courtyard   or   inner   enclosure
(Lothrop
1924:67).
Structure   1   is   a   composite   of   rooms   built   at
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different   times   on   three   levels
(Figure   65).
Like   that   of


the   site   as   a   whole,
the   architectural   complexity   of   the


Castillo   will   not   be   fully   treated   here.
The   reader   is


referred   to   Lothrop
(1924:74-81)
for   details.
For   present


purposes,
Structure   1   is   considered   in   its   final    form;
that


is,
as   a   complex   pyramidal   shrine.
The   architecture   of


the   rooms   on   the   ground   and   second   floors   will   not   be
described.


The   elevation   of   the   central   section   of   the   Castillo·s


western   facade
(Figure   4a)
consists   of   a
staircase   and
shrine.
The   staircase   is   balustraded   and   measures   about


10   meters   wide   by   8   meters   high.
The   terrace   to   which   it


leads   commands   a    fine   view   of   the   site,
the   peninsula   and
the   coastline.
The   temple   is   built   on   a    low   platform   and
its   wide   entrance   is   divided   by   a   pair   of   columns   taking   the


form   of   plumed   serpents,
an   architectural   feature   borrowed
from   central   Mexico.
There   is   an   inset   panel   above   the


door   and   medial   and   superior   one-member   rectangular   mold­
ings.
Over   each   of   the   three   doorways   are   sunken   niches


which   formerly   held   stucco   figures.
An   upside   down   figure


of   a   diving   or   bee   god,
a   common   subject   in   stucco   relief


at   Tulum,
is   contained  within   the   central   doorway   niche.


Faces   with   protruding   noses   are   found   between   the  moldings
at   the   corners   of   the   western   facade.
The   vaulted   rooms
102
are   bottle-shaped   in   cross-section.
Benches   are   built   into


the   ends   of   both   rooms   and   the   rear   of   the   back   room.
The
back   room   has   four   windows   located   as   shown   in   Figure   4b.
Known   as   the   Temple   of   the   Diving   God   after   the   sculpture   in


the   sunken   niche   above   its   doorway,
Structure   5   is   a   small


shrine   which   Lothrop
(1924:84)
described   as   lI  one   of   the   most
picturesque   and   perfect   in   the   city"
(see   Plate   1B).
It   has
a   good   view   over   structure   4   out   to   sea,
a   result   of   its


placement   on   the   eastern   end   of   an   older   building   nearly


3   meters   high.
Both   the   one-room   temple   and   its   platform


have   single   two-member   moldings.
The   battering   of   the


temple's   walls   may   be   the   most   pronounced   of   any   on   the


east   coast.
This   outward   sloping   of
the   walls   and   upper
zone   is   exaggerated   by   the   opposite   effect   in   the   doorway
(see   Figure   66).
The   temple   consists   of   one   room   with


benches   at   the   ends   and   a   back   window   looking   out   to   sea


(Figure   67).


The   Temple   of   the   Initial   Series   received   its   name   from
Stephens'
discovery   of   a
stela   with   an   Initial   Series   date
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on   its   floor.  3
This   does   not   mean   that   Structure   9,
as   it


3This   consists   of   a   Long   Count   date   preceded   by   an   Intro­

ductory   Glyph.
is   also   called,   was   constructed   during   the   Classic   period


when   these   dated   monuments   were   erected,
but   rather   that
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the   stela   was   removed   from   an   older   site   and   brought   here.


The   shrine   forms   the   eastern   corner   on   the   southern   side   of


the   inner   enclosure.
Its   doorway   is   topped   by   an   inset


panel   and   faces   the   courtyard;   each   of   the   other   walls   has
a   window.
The   facade   was   embellished   by   two-member   medial
and   one-member   superior   moldings,   with   statues   above   the


corbelled   roof   located   as   shown   in   Figure   68.
An   altar


was   placed   against   the   rear   wall
(Figure   69).


There   is   a   break   in   the   cliff   just   north   of   Structures   1   and
5   where   the   sea   has   formed   a   sandy   cove.
Structure   45   is


built   upon   the   crest   of   the   promontory   on   the   opposite


side   of   this   cove.
Entrance   could   not   be   gained   to   measure
this   temple,
around   which   there   were   what   seemed   like   a
constant   stream   of   tourists;
so   Structure   43,
located


directly   perpendicular   to   Structure   45's   doorway,   was
investigated   instead
(see   Figure   70).
This   miniature


shrine-like   structure   has   inset   panels   between   its   four


doorways   and   a   single   rectangular   molding.
On   the   opposite   southern   side   of   the   inner   enclosure   at


a   distance   of   about   300   meters   is   Structure   54,
a   shrine


which   also   overlooks   the   sea.
Unlike   Structures   1,
5,
and
45,
however,
this   temple   faces   the   Caribbean.
Because   it
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is   off   the   beaten   tourist   track   only   30   meters   inside   the


southern   section   of   the   great   wall,
Structure   54   has   not


been   restored   by   the   government.
The   flat   beam-and-mortar
roof   which   was   standing   in   1846
(Stephens   1962)
has   col­


lapsed;
beneath   the   rubble   is   an   altar   set   against   the   back
wall.
Other   features   include   the   usual   inset   panel   and   a
single   two-member   molding.
Its   typical   plan   is   shown   in


Figure   71.
Structure   54,
along   with   Structures   9,
1,
5,
and   45,
is   also   noticeable   in   the   silhouette   of   Tulurn
(Figure   72).
 SUMMARY
The   stage   for   this   study   has   been   set.
The   environment   and
the   archaeological   sites   have   been   described   in   this   chapter


and   the   data   gathered   from   them   are   presented   in   the   follow­


ing   chapter.


CHAPTER   5
STUDY   FINDINGS
RESULTS   OF   FIELDWORK
The   results   of   the   fieldwork   at   nine,
and   map   studies   of


seven,
Late   Postclassic   Maya   sites   on   the   mainland   coast


due   west   of   Cozumel   are   reported   below.
These   results,
and
how   they   were   obtained,
are   also   presented   and   summarized
in   tabular   form.
In   order   to   preserve   continuity,
Table   3,
Building   Orientations   and   possible   Astronomical   Alignments,
is   placed   after   the   text   as   Appendix   I.
A  summary   of   these


data   are   contained   in   Table   4,
included   here   for   ease   of


reference.
The   results   from   each   of   the   sites   will   now   be
considered   individually,
starting   from   the   north   and  moving
south.


1.
Playa   Del   Carmen
This   site   was   one   of   the   largest   and   most   important  Maya
settlements   on   the   central   east   coast   during   the   Late   Post ­
classic   period.
The   function   of   Playa   del   Carmen   has   been
interpreted   as   both   ceremonial   and   commercial
(A.
P.   Andrews
1975:77,   Gonzalez   de   la   Mata   and   del   Carmen   Trejo   1981:
133).
The   site   appears   to   have   served   as   a   religious   center


and   embarkation   point   on   the   pilgrimage   route   to   the   Ix   Chel
shrine   on   the   sacred   island   of   Cozumel.
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TABLE   4    :
SUMMARY  OF   POSSIBLE  ASTRONOHICAL  ALIGNMENTS
OF  LATE   POST-CLASSIC   EAST  COAST  MAYA  ARCHITECTURE
 
ARCHAEOLOGICAL   SITES 

[image: image466.png]
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ASTRONOMICAL   EVENT
--­ --,

S.   Solstice   Sunset
1
1
w.  Solstice   Sunset
4
1
1
1
1
8
Equinox   Sunrise
1
1
3
1
1
10
Sunset   Solar
Zenith   Passage
2
2
TOTAL   SOLAR
AL
4
1
1
2
3
3
1.
3
18
S.   Moonrise
6
3
2
1
7
19
Mjn.   N.   Moonset
1
1
S.   Moonrise
1
7
2
1
3
14
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S.
3
3
Max.   N.
1
I
N.
1
1
2
4
TOTAL  LUNAR
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ALIGNMENTS
7
1
12
3
3
1
11
42
Achernar   Set
1
1
Alpha   Centauri   Set
1
1
Alpha   Crucis   Set
1
1
Beta  Crucis   Rise
1
1
Betelgeuse  Rise
2
1
3
Canopus   Set
1
3
4
Capella
1
1
[image: image470.png]Cozume 1 .



Capella   Set
1
1
Epsilon  Orionis   Rise
1
1
[image: image471.png]max 1 muln



Epsilon   Orionis   Set
1
1
Procyon   Rise
1
Rigel   Rise
1
1
Vega   Set
2
TOTAL   STELLAR
ALIGNMENTS
1
4
11
1
3
2
2
0
3
27
GRAND   TOTAL  ASTRO­
NOMICAL  ALIGNMENTS
12
1
1
5
25
0
0
5
3
8
8
0
0
1
1
17
87
TOTAL   READINGS
[image: image472.png]unat
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TAKEN
15
1
2
8
41
1
1
5
5
11
8
2
1
1
1
19
122
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Playa   del   Carmen   is   located   in   a   key   position   as   the   closest


mainland   port   to   San   Miguel,   Cozumel's   best   natural   port.


This   geographical   fact   no   doubt   was   an   important   determinant


in   the   settlement   [image: image47.png]and development



   of   the   site.
Several   other


interesting   geographical   relationships   of   Playa   del   Carmen
to   Cozumel   are   illustrated   on   Maps   9   and   10
(see   next


chapter).
As   viewed   from   Playa   del   Carmen,
the   positions


of   the   minimum   and   maximum   southerly   moonrises   align


closely   with   important   cultural/geographical   places   on
Cozumel.
The   minimum   southerly   moonrise   position   is   in


nearly   perfect   line   with   Punta   Norte   and   the   maximum  with


the   Ix   Chel   shrine   at   San   Gervasio.


Group  A--Magnetic   readings   were   obtained   parallel   to   the


west   wall
(124°)
and   perpendicular   to   the   doorway
(123°)
of


Structure   A-I.
A-II   seems   to   have   been   similarly   oriented.


These   azimuths   are   a   few   degrees   from   the   position   of   moon­
rise   at   its   southernmost   location.


Group   B--Structure  B-1   faces   southwesterly   towards   Group   C;
this   orientation   azimuth   was   measured  magnetically   at   216°
(see   Figure   20).
The   azimuth   of   the   seaward-facing   window
of   the   inner   shrine,   which   may   have   had   its   line   of   sight


continued   to   the   horizon   through   a   window   in   the   collapsed


wall   of   the   outer   shrine,   was   measured   at   121°,   within   a
degree   of   the   southerly   maximum  moonrise.
The   transit


measurement   obtained   from   a   line   parallel   to   the   south
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facade   of   B-1   was   124°20',   about   3°   off   the   lunar   position


just   described.
Similar   results   were   obtained   from
Structure   B-11.
The   line   parallel   to   the   north   wall   was
determined   to   extend   to   the   horizon   at   an   azimuth   of   121°.
Group   C--Perpendiculars   to   the   windows   of   Structure   C-1   were
compass   measured   at   27°   and   215°;   neither   of   these   azimuths
has   any   possible   astronomical   significance.
The   perpendi­


cular   to   the   building's   doorway   is   oriented   117°   out   to   sea,


within   2°   and   4°   of   the   maximum   southerly   set   positions   of


the   sun   and   moon   respectively.
C-II   was   found   to   be
oriented   almost   exactly   on   the   same   axis   as   C-1,   with   the


facade   perpendicular   at   27°   and   parallel   at   114°
(see
Figure   27).
Results   from   C-1V,   where   the   doorway   faces


113°,   also   closely   match   the   rest   of   the   group,
as   does
the   parallel   to   the   north   wall   of   C-V
(114°;
see   Figure   23).


Measurement   of   the   doorway   of   the   inner   shrine   of   C-V
yielded   an   azimuth   of   109°,   between   one   and   two   degrees


off   the   southerly   moonrise   position.


2.
Cabello   de   Cacto
The   use   to   which   miniature   shrines   like   this   one   were   put


by   the   Maya   remains   unknown.
The   most   imaginative   inter­


pretation   yet   advanced   is   Le   Plongeon's
(1886,
also


Schell   1963)
contention   that   the   miniature   temples   at


Xcaret   served   as   homes   for   the   "Alux,"   a   race   of   midgets


that   inhabited   the   area   before   the   Maya.
In   the   realm   of


real   possibilities,
it   would   seem   that   these   structures


could   not   have   served   any   utilitarian   purpose,
their   size


being   inconvenient   for   storage,
but   rather   must   have   had
some   ceremonial   use.
Freidel   and   Levanthal's
(1975:72)
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admonition   about   applying   solely   religious   functional   inter­


pretations   to   shrines   does   not   seem   to   apply   to   this   sub­


grouping.
However,
even   with   respect   to   the   miniature


shrines   the   religious   interpretation   has   problems   as   the


principal   religious   activity   associated  with   shrines--the


burning   of   incense--could   not   be   carried   out   in   these


structures,
lacking   as   they   are   in   altars   for   this   purpose.


Perhaps   their   function   was   merely   symbolic   and   they   were
not   intended   for   any   practical   use   at   all.
Spindents


suggestion
(in   Mason   1927:227)   makes   the   most   sense   of   any
interpretation   yet   advanced.
He   proposes   that   livery   often


what   was   originally   a   small   independent   shrine   later   became
the   sanctuary   of   a   temple   built   around   it.
If   worship   of


the   God   to   whom   the   shrine   was   erected   proved   profitable


he   was   rewarded   with   a   temple. II
The   orientation   of   the   doorway   of   this   isolated  miniature


coastal   shrine   was   measured   magnetically   at   92°.
This   is,


of   course,
2°   off   due   East--the   position   of   sunrise   on   the
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equinoxes.
In   addition,
the   geographical   relationship   of


the   site   to   important   places   on   Cozumel   is   worthy   of   men­
tion.
A  line   projected   due   east   from   Cabello   de   Cacto,
which   is   as   just   noted   itself   oriented   to   this   direction,


[image: image473.png]1ical



passes   very   close   to   the   northern   tip   of

3.
Punta   Piedras


This   is   the   first   of   the   full-sized   isolated   shrines   located


on   the   east   coast   south   of   Playa   del   Carmen.
Others


described   in   the   preceding   chapter   and   below   are   Kanakeuic,
Shrines   Land   M,
Chakalal,
Punta   Chile,
Xaac,
and   Yalku. Among   the   many   functions   proposed   for   these   structures   are


religious,
administrative,
defensive,
storage,
and   domestic
uses
(Tozzer   1941,   Lothrop   1924,   Sanders   1955,   Sabloff   and
Freidel   1975,   Andrews   and   Andrews   1975).
The   remaining   doorway   of   the   coastal   shrine   at   Punta   Piedras


is   oriented   114 0
in   azimuth,
a   position   about   1 0
off   the


extreme   southern   rise   position   of   the   sun
(at   summer
solstice;
see   Figure   30).
Map   10,
in   the   next   chapter,


illustrates   the   correlation   between   Punta   Piedras,
San
[image: image474.png]from



Miguel   de   Cozumel,
and   the
southern   moonrise
position.


III

4.
Kanakeuic
The   orientation   of   this   isolated   coastal   shrine   is   shown   in


Figure   32.
Azimuths   faced   by   the   windows   are   38°   and   302°,
and   by   the   doorway   126°   and   127°.
The   38°   position   has   no
possible   astronomical   reference.
The   position   faced   by   the


other   window
(302°),
however,
is   within   a   degree   of   the


maximum   northern   moonset.
The   doorway   azimuths
(127°-128°)
are   off   the   opposite   position--maximum   southern   moonrise-­


by   about   6°.
This   is   closer   by   about   3°   to   the   rising   posi­


tion   of   the   star   Fomalhaut,
the   possible   significance   of


which   to   the   Maya   is   unclear.
A   line   projected   at   an   azi­


muth   of   115°   from   Kanakeuic   passes   directly   over   San   Miguel,
Cozumel,
site   of   a   large   prehistoric   settlement,
on   its   way
to   the   horizon   position   of   winter   solstice   sunrise.


5.
Xcaret


Aside   from   Tulum,
this   is   the   largest   Postclassic   period


settlement   on   the   east   coast.
In   keeping   with   its   size   and
architectural   diversity,   more   work   was   done   at   Xcaret   as


part   of   the   present   study   than   at   any   other   site.
In


general,
these   ruins   appear   to   be   deteriorating   at   a   rapid


rate   and  must   be   studied   now   since   most   of   them   are   not


being   maintained.
A  benefit   of   the   absence   of   stabilization
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and   reconstruction   work   is   the  gr_eater  reliability   of   those


readings   which   could   still   be   obtained.


The   documentation   of   the   ruins   at   Xcaret,
largely   the   work
of   Andrews   and   Andrews
(1975),
is   another   major   reason   for


focusing   on   this   site.
Without   their   excellent   plans   and
sections,   many   of   which   have   been   adapted   for   use   here,
a
great   deal   more   work   would   have   been   required   to   complete
this   study   as   presented.


The   use   of   Xcaret   by   the   Maya   as   the   embarkation   port   for


their   sacred   island   of   Cozumel   also   singled   it   out   for


special   attention.
A  number   of  Sacbe   converged   at   Xcaret


from   inland   parts   of   the   peninsula,   and   its   settlement   was
determined   by   the   three   principal   geographical   factors


making   it   suitable   for   use   as   a   port:
its   location   vis-a­


vis   Cozumel,
its   natural   harbor,
and   its   topographic   flood


protection.
Water   and   soils   suitable   for   maize   cultiva­


tion   were   available   in   the   nearby   interior
(Andrews   and
Andrews   1975:12).
If   lunar   alignments   are   to   be   expected


as   part   of   the   observances   of   the   worshippers   of   Ix   Chel,
presumably   they   would   be   found   in   the   architecture   of   a
town   through   which   the   faithful   had   to   pass   on   their


pilgrimage   route.


Group  A--The   orientations   of   four   temples   at   Group   A  were
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measured  with   the   Lietz   compass,
yielding   a   number   of   dis­


tinctly   different   results.
Lines   perpendicular   to   the


doorways   of   structures   I,
III,   V,
and   VII   were   respectively


determined   to   be   222°,
312°,
330°,   and   319 0
(see   Figure   34).


Also,
a   line   parallel   to   the   facade   of   Structure   A-V   was
measured   at   229°.
These   azimuths   are   between   10°   and   30°
off   the   nearest   lunar   extreme   setting   positions.
A-III


and   A-VII   are   oriented  within   a   degree   or   two   of   the   setting


positions   of   Vega   and   Capella/stars   whose   movements   are


not   known   to   have   been   any   particular   significance   to   the


Maya.
Group   B--No   standing   architecture   remains   at   Group   B  which
could   be   measured.
Using   Andrews   and  Andrews'
(1975:Fig   22)
plan
(with   a   correction   for   magnetic   declination   of   four


degrees   east   of   north),
however,
the   orientation   of   the


Group   B  plaza   is   about   a   degree   off   the   position   of   the


southern   maximum   moonrise.
Interestingly,
the   one   building


whose   orientation   deviates   from   the   quadrangle,
Structure


II,
is   oriented   within   two   degrees   of   the   equinox   sun­


rises,
as   shown   by   Figure   41.
This   was   the   only   platform


with   a   shrine   still   sufficiently   intact   to   be   recorded   by
Andrews   and   Andrews
(1975:20),   who   noted   that   it   appeared


to   have   been   a   late   addition   to   the   group.
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Group  C--We  were   unable   to   examine   Group   C  during   our   study


of   Xcaret.
Although   the   orientation   shared   by   Structures   I,


II,
and   III   have   no   apparent   possibilities   of   alignment   to


what   may   have   been   important   astronomical   positions,
an
examination   of   Andrews   and   Andrews'
(1975:26)
map
(Figure
42)
reveals   that   Structure   IV   faces   within   a   few   degrees


the   position   of   the   winter   solstice   sunrise.
No   measure­
ments   could   have   been   taken   of   the   collapsed  masonry   shrine


atop   Substructure   IV;
it   is   likely,
however,
that   it


afforded   a   fine   view   of   the  [image: image48.png]Caribbean:from



   which   it   is

removed   only   50   meters.


Group   D--The   only   structure   which   remained   to   measure   here


was   D-I,
a   round   pyramid   temple   oriented   along   the   same
lines   as   the   site   wall   to   which   it   is   connected.
The
perpendicular   to   the   shrine's   back
(and   only)   window   was
measured  with   the   transit,
yielding   an   orientation   azimuth
of   228°59'.
This   is   five   degrees   greater   than   the   measure­
ment   obtained   by   Aveni
(1980),   who   measured   another   archi­


tectural   feature.
Much   jungle   growth   had   to   be   cleared   to


set   up   the   instrument   on   top   of   the   pyramid.
It   is   unfor­

[image: image475.png]


that   space   did   not   permi t
use   of   the   transit   to


measure   the   diagonals   of   this   window,as   our   compass   read­


ings   indicate   [image: image49.png]that



   the   line   of   sight   from   the   inside   left


to   the   outside   right   jambs,   when   extended   to   the   horizon,
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aligns   with   a   few   degrees   of   the   southern   minimum   moonset.
(See   Figures   43   and   73   for   results   from   this   group.)


Group   E--A   line   parallel   to   the   relatively   well   preserved


facade   of   the   shrine   atop   elevated   Platform   E-II   was
measured   with   the   transit   as   235°58 1
in   azimuth.
This   is


three   degrees   removed   from   the   maximum   southern   moonset
position.
Perpendiculars   to   the   doorway   and   back   window
of   this   structure   have   no   apparent   astronomical   orientation,


however.
The   same   may   be   said   for   the   doorway   perpendi­


cular   and   facade   parallel   at   Structure   E-V,
and   the   perpen­


diculars   to   the   main,
north,
and   south   doors   of   Structure


E-VI.
A  plan   view   of   these   directions   is   given   in


Figure   7.
Group   F--This   group   was   not   measured   in   the   field,
but


examination   of   the   plan   produced   by   Andrews   and   Andrews
(1975:Fig.34;
this   report:Fig.  45)
reveals   some   interesting


possibilities.
A  perpendicular   to   the   doorway   of   Shrine   III


is   oriented  with   a   degree   of   the   southern   maximum  moonset
position  while   a   parallel   to   the   facade   of   Structure   I,


extended   to   the   horizon   in   line   with   the   northeast   corner


of   Structure   II,
aligns   with   the   northern   maximum   moonrise
location.
The   "paper"   azimuths   of   these   directions   are


239°   and   59°,
respectively.


116
Group   H--Although   its   position   affords   this   isolated   coastal


shrine   an   excellent   view   out   to   sea,
the   magnetic   readings


taken   perpendicular   to   its   doorway   are   some   six   degrees


removed   from   a   significant   moonrise   position.


The   perpendiculars   to   the   temple's   windows   are   four   degrees


removed   in   azimuth   from   the   locations   of   sunrise   and   set   on
the   equinoxes.
That   the   orientations   of   these   windows   are


identically   skewed   from   that   of   the   temple   itself   adds   to


the   likelihood   that   the   windows   were   designed   for   use   as


sighting   tubes.


The   lack   of   cultural/geographical/astronomical   alignments


from   Xcaret   to   Cozurnel   is   not   surprising   when   other   com­
pelling   geographical   reasons   for   settling   Xcaret--the


caleta,   the   cliff,
and   the   proximity   to   Cozurnel--are
considered.


Structure   K--This   isolated   coastal   shrine   was   not   [image: image50.png]studied




in   the   field.
There   is   no   apparent   possibility   of   astronorn­
[image: image476.png]must



significance   to   its   132 0
azimuthal   orientation
(see
Figure   48).


6.
Shrine   L
The   orientation   of   this   isolated   coastal   shrine   was   not


measured   in   the   field.
Using   Andrews   and   Andrews
(1975:
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Fig.49;
this   report:Fig.  49)
plan,
however,
the   approximate
azimuth   of   a   line   perpendicular   to   the   doorway   is   131°.
This   is   about   10°   beyond   the   southernmost   moonrise   position


and   has   no   closer   relation   to   any   other   astronomical   posi­


tion   listed   by   Aveni
(1972:Table   la).
The   geographical


position   of   Shrine   L   causes   the   moon   to   rise   at   its


southerly   minimum   directly   over   the   modern   and   ancient   sites


of   San   Miguel.
The   importance   of   this   site   to   the   Late


Postclassic   Maya   is   unknown.
7.
Shrine  M
Another   isolated   coastal   shrine   that   was   not   inspected,
this


one   is   oriented   in   nearly   the   same   direction
(132°)
as


nearby   Shrine   L.
This   determination   is   based   upon   [image: image51.png]Andrews




and   Andrews'   (1975:Fig.  50;
this   report:Fig.  50)
plan.
Its


location   only   one-half   kilometer   down   the   coast   from
Shrine   L   allows   a   line   projected   due   east   over   a   distance


of   24   kilometers   to   exactly   intersect   the   very   tip   of   Punta
Norte   where   the   same   line   from   Shrine   L  missed   by   nearly   a
kilometer.
Thus,
the   geographical   position   of   Shrine   M
allows   its   use   as   an   equinox   predictor   and   determinant   of
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of   what   was   at   least   locally   the   most   culturally   important


cardinal   direction--East.


8.
Paamul
This   site   is   by   all   accounts   one   of   the   most   important   on
the   east   coast,
approximating   Tulum,
Tancah,   and   Xelha   in


size.
Sanders
(1955:204)
suggests   religious   and   possibly


merchant   residential   functions   for   Paamul,   which   he
separates   into   coastal
(Palmol   Playa)
and   inland   loci.


Although   we   were   unable   to   visit   the   ruins   of   Paamul,
two
transit   readings   taken   at   the   site   have   been   reported   by
Aveni   and   Hartung
(1978).
Measurement   of   the   lone   remaining
wall   of   the   Castillo   shrine   allowed   Aveni   to   determine   that


the   orientation   of   the   entire   structure   was   303 0
in   azimuth,

within   2 0
of   the   moon's   northerly   setting   extreme. 1


"Given
the   poor   condition   of   the   masonry,"   Aveni   notes   that   he
"cannot   be   sure   that
(his)
measurement   accurately   reflects


the   true   original   direction   of   the   wall,
but   it   is   probably


accurate   to   within   a   few   degrees"
(Aveni   and   Hartung   1978:
[image: image477.png]those arrayed



141).
The   reading   obtained   by   Aveni   of   the   principal   axis


1Alignment   to   the   star   Pollux   is   also   possible   here:
see


discussion   in   section   on   Maya   astronomy,
Chapter   2.
of   another   temple   at   Paamul 2


(31°52 '
or,   perpendicularly,
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121°52 ' )   is   within   a   degree   of   the   southerly   maximum   moon­
rise   position.
Figure   53   illustrates   this   orientation.


Also,
two   of   the   windows   on   the   second   story   of   this   com­
plex   shrine   are   oriented   to   azimuths   of   122°   and   302°,   about
1°   from   the   positions   of   southern   maximum  moonrise   and
northern   maximum  moonset.
Paamul   is   located   geographically   such   that   a   line   extended


due   east   passes   through   San   Miguel   de   Cozumel   and   close   to


San   Gervasio.
Thus,
as   it   could   have   been   viewed   clearly


from   the   top   of   the   Castillo,
the   equinox   sunrise   occurred


over   one   of   the   most   important   settlements   on   Cozumel.
And   from   Laguna   Chankanab--one   of   the   most   important   potable


water   sources   on   the   island--the   summer   solstice   sunset


position   was   also   marked   by   a   line   of   sight   to   the   Castillo.


9.
Chakalal


This   isolated   shrine   may   have   served   as   sleeping   quarters


for   travelling   merchants   or   fishermen,
a   storage   facility,


[image: image478.png]Moonrise



and/or   as   an   outpost   and   port   for   the   large   site   located


2Aveni   and   Hartung
(1978:141)
identify   this   as   Structure

No.2;
Sanders
(1955:205;
Fig   22)
calls   it   Temple   1.
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1.5   kilometers   inland.
The   large,
protected,
sandy­
bottomed   caleta  would   have   made   an   excellent   harbor.


The   shrine's   restricted   view   of   the   eastern   horizon
(see
Plate   IDA)   makes   it   seem   unlikely   that   it   was   intended   for


calendrical   use.
The   meeting   of   sea   and   sky   is   not   visible


from   the   doorway   of   the   shrine.
A  line   projected   due   east

[image: image479.png]


Chakalal   crosses   Cozumel   near   the   Hotel   Presidente,
a
location   of   no   apparent   pre-Hispanic   [image: image52.png]significance.



      Like­


wise,
the   lunar   extrema   do   not   cross   the   island   at   points


of   cultural   or   geographical   importance.
It   is   suggested


that   Chakalal,
like   Xcaret,   was   settled   to   capitalize   on
its   fine   natural   harbor.


Transit   readings   were   taken   perpendicular   to   the   back   win­
dow   and   parallel   to   the   facade   of   the   Chakalal   caleta


temple.
These   orientations,
as   well   as   those   obtained   with


the   magnetic   compass
(corrected),
are   illustrated   in


Figure   54.
The   only   astronomical   events   of   conceivable


importance   to   the   Maya   which   took   place   at   the   horizon   loca­


tions   to   which   the   shrine   is   oriented   were   the   rise   and   set


of   the   star,
Deneb.
10.
Punta  Chile


The   lunar   and   solar   orientations   of   the   doorways,   window,
and   north   wall   of   this   isolated   coastal   shrine   are
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illustrated   in   Figures   74-76.
Of   the   traditional   func­


tional   interpretations,
that   of   coastal   outpost   can   be
eliminated,
since   the   only   settlement   reported   inland   con­


sists   of   two   small   shrines   and   there   are   no   natural   ports


nearby.
Of   the   remaining   possibilities,
the   unusual   pres­


ence
of   two   doors   make   the   dormitory   and   storehouse   inter­


pretations   somewhat   tenuous.


The   orientations   of   the   doorways   may   help   to   explain   their


use.
The   inland-facing   main   door   is   offset   just   enough   from
the   coastal-facing   door
(or   large   window,
as   it   is   termed
in   Table   3,   Appendix  [image: image53.png]


    so   that   a   [image: image54.png]perpendicular line



   of


sight  may   pass   between   their   opposite   jambs
(see   Figure   74)
to   the   horizon. 3
The   orientation   of   this   line   is   within   a
degree   of   the   southern   maximum  moonrise,
as   is   a   line   per­


pendicular   to   the   north   wall   of   the   building.
A  third


compass   measurement,
taken   perpendicular   to   the   seaward
doorway,
is   1°   off   the   same   orientation.


Other   lines   through   the   doorways   also   exhibit   interesting


[image: image480.png]ORIENTATION



orientations.
A  line   from   the   outside   center   of   the   main
3A .
P.   Andrews'
(1975:Fig.114a)
plan,   which   shows   the   oppo­
site   jambs   slightly   overlapping   a   perpendicular   between
them,
is   slightly   in   error   with   regard   to   this   particular.
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doorway   along   the   outside   left   jamb   of   the   opposite   door­


way   passes   just   inside   its   left   outside   jamb   and   reaches


the   horizon   at   any   azimuth   of   89°,
just   a   degree   from   due
east--the   position   of   sunrise   on   the   equinoxes.
The   line


extending   from   the   inside   center   of   one   doorway   through


the   outside   center   of   the   other   was   compass   measured   at


exactly   90°.
Finally,
the   small   window   in   the   shrine's   north   wall   is


oriented   with   a   degree   of   due   north--the   location   of


Polaris.
The   probability   that   Punta   Chile   was   built   to


serve   as   an   astronomical   observatory   will   be   considered   in


the   next   chapter   of   this   report.


11.
Xaac
That   the   protected   sandy   cove   commanded   by   this   shrine   may
have   served   those   visiting   the   nearby   inland   settlement   as


a   place   to   beach   their   canoes   is   a   reasonable   proposition.


Suggested   uses   of   the   temple   itself   are   as   a   dormitory   for


travelling   merchants
(Sanders   1955:218)
or   for   some   reli­


gious   purpose.
Mason
(1927:259)
observed   traces   of   recently


burnt   copal   incense,
an   important   part   of   all   Maya   reli­


gious   ceremonies,   on   the   shrine's   altar.
Perhaps   the


merchants   passing   through   the   area   offered   the   incense   to


their   guardian,
Ek  Chuah
(Blom   1932:545).
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Although   the   shrine   is   not   oriented   to   the   cardinal   direc­


tions,4   the   architecture   does   align   with   a   number   of   impor­
tant   astronomical   positions
(see   Figure   58).
The   doorway
is   oriented   within   a   degree   of   the   position   of   sunset   on   the


days   it   passes   through   the   zenith.
The   north   wall   was   also


determined   to   be   facing   this   direction
(293°)
as   exactly   as


it   could   be   measured   magnetically.
The   opposite   orienta­


tion   of   the   north   wall,
as   well   as   that   of   the   south   wall


(both   113°),   is   within   3°   of   the   southern   minimum  moonset
location.


The   back   window,   which   faces   the   Caribbean,
also   is   closely


oriented   to   extreme   moonrise   positions.
A  degree   of   pre­


cision   not   reached   in   other   measurements   at   Xaac   or   indeed


at   few   other   sites   was   attained   in   the   work   on   this   window
(see   Appendix   3)  .
A  rare   break   in   the   weather   allowed   use


of   the   transit   to   measure   the   perpendicular   and   diagonal


lines   of   sight   through   the   window   at   Xaac.
As   shown   in


Figure   77,
these   directions   and   the   closest   important


astronomical   events   to   which   they   are   aligned   are   as


[image: image481.png]CROUFS



follows:


4Ek   Chuah  was   associated   with   Polaris,
the   North   Star.
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TABLE   5:
ORIENTATIONS   OF   XAAC   WINDOW
	Direction

	Orientation

	Corresponding   Sun
	Degree

	Thru  Window 

	Azimuth 

	&  

	Moonrise  Extreme 

	Of 

	Error


	IR
OL
107°32'
Moon   S.   Minimum
2°23'
	
	[image: image55.png]



	
	
	
	
	

	Perpendicular

	116°12'
	
	Sun   S.
	Maximum
	0°56'

	IL
OR
120°19'
Moon   S.   Maximum
0°49'
	
	[image: image56.png]



	
	
	
	
	


The   orientation   data   from   Xaac   will   be   analyzed   in   the   next


chapter.
Of   additional   significance   in   assessing   possible


intent   in   Maya   use   of   Xaac   as   an   observatory   is   the   geo­
graphical   position   of   the   shrine   in   relation   to   Cozumel.
Map   15
(see   next   chapter)
illustrates   the   unique   placement
of   Xaac   such   that   lines   projected   to   either   end   of   the


sacred   island   also   align   closely   with   extreme   moonrise
positions.


12.
Yalku
Although   the   two   shrines   at   Yalku   were   not   measured   in   the


field,
a
"paper"   analysis   of   their   orientation   is   included


here   as   a   further   test   of   the   lunar   alignment   hypothesis.


Both   structures   face   the   same   direction--187°
(see   Figures


60   and   61),
a   direction   of   no   apparent   astronomical   signif ­
icance.
The   nearest   major   astronomical   horizon   event   to


this   orientation   is   90°   westerly:
the   setting   of   Procyon,
a   bright   star   of   unknown   importance   to   the   Maya,
at   277°.
Macgowan
(1945)
has   noted   that   sites   skewed   7°
from   the


cardinal   points   are   cornmon   in   central   Mexico. 5


The   geo­
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graphical   position   of   Yalku   possesses   possible   astronomical


significance   in   terms   of   its   directional   relationship   to


the   southern   point   of   Cozumel--Punta   Celerain--which   is


aligned   precisely   with   the   position   of   sunrise   on   the   winter


solstice
(see   Map   11).


13.
Akumal
As   far   as   we   know,
the   isolated   coastal   shrine   at   Akumal   no
longer   exists.
Since   no   plans   were   ever   made   of   the   struc­


ture,
nothing   specific   can   be   said   about   its   orientation.


This   is   unfortunate   since,
like   Punta   Chile,
the   shrine


apparently   had   two   doorways,
one   of   which   faced   the   sea


(A.
P.   Andrews   1975:89).
The   large   inland   site   and   loca­


tion   of   Akumal   vis-a-vis   Cozumel   also   lend   possible   impor­
tance   to   the   orientation   of   this   shrine.
As   seen   from   this


location   on   the   coast,
the   southern   minimum   moonrise   extreme
aligns   with   Punta   Celerain   and   the   equinox   sunrise   extreme
[image: image482.png]


with   El   Cedral
(see   Maps   8   and   10).


5Aveni   and   Gibbs
(1976)
have   posited   this   direction   as   being


related   to   observation   of   the   equinox   sunrise   between   the


towers   of   the   Templo   Mayor   at   Tenochtitlan.
The   7°   offset


results   from   lateral   movement   of   the   sun   after   rising   but


before   becoming   visible   above   the   temple   to   an   observer   on
the   ground.
14.
Punta  Matanceros
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Since   no   plan   has   ever   been   drawn   of   this   isolated   coastal


shrine,
I
am   unable   to   comment   on   its   orientation.
The
location   does   not   appear   to   possess   any   astronomical   signif­


icance
in   terms   of   its   relationship   to   places   on   Cozumel.
15.
Xelha
The   possible   functions   of   miniature   shrines   such   as   this


one   was   discussed   under   No.
2
(Cabello   de   Cacto)
above.
We   were   unable   to   locate   the   caleta   shrine   at   Xelha,   but


A.
P.   Andrews'
(1975:Fig.24,
this   report's   Figure   12)
plan


shows   its   orientation   to   about   4°   east   of   north.
This


(4°20'E)
was   the   magnetic   declination   at   the   time   of


Andrews'   work   in   the   area,
and   it   is   likely   that   the   Maya
knew   and   used   the   magnetic   compass
(Fuson   1969).
However,
[image: image483.png]


as   Romanov
(1973:101)
has   pointed   out,   we   cannot

this   to   be   an   intentional   magnetic   orientation   since   we
have   no   way   of   knowing   the   magnetic   declination   at   the   time
the   shrine   was   built.
Xelha's   geographical   position   cannot


be   related   to   important   locations   on   Cozumel   in   accordance
with   any   astronomical   hypotheses.
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16.
Aviles


As   with   Punta   Matanceros,
this   miniature   coastal   shrine   has


never   been   mapped.
Unlike   the   Punta   Matanceros   shrine,


however,
this   one   was   apparently   never   photographed,
and
we   are   sure   that   it   no   longer   exists.
Though   no   building


orientation   analysis   can   be   performed   on   this   site,   we   may
note   its   geographical   location   due   west   of   Punta   Sur   on
Cozumel.
17.
Punta   Tulsayab
Suggested   functions   for   this   isolated   shrine   are   coastal


outpost   for   Tancah,
as   it   is   on   the   northern   edge   of   the


large   bay   behind   which   Tancah   lies,
and   landmark   for   navi­


gators,
as   it   marks   the   location   of   a   barrier   [image: image57.png]reeft



    (A.   P.
[image: image484.png]


Andrews   1975:97).
To   this
be   added   the   possibility


that   it   served   in   part   as   a   foresight   for   a   solar   oalendar


with   the   southern   tip   of   Cozumel   as   the   backsight(see


Map   12).
Punta   Tulsayab   is   due   west   of   the   latter   point,


which   aligns   with   the   equinox   sunrise   itself   as   viewed   from
the   shrine.
In   addition,
the   shrine   itself   is   oriented


within   3°   of   due   east
(Figure   63)
according   to   published


mapping
(A.
P.   Andrews   1975:Fig   125).


[image: image58.png]



18.
Tancah
Tancah   served   as   a   major   locus   of   Maya   settlement   over   a
long   period   of   time.
The   architecture   of   many   of   the


buildings   suggests   their   use   for   ceremonial/religious


purposes.
The   general   orientation   of   the   site,   which
apparently   remained   relatively   constant   thorugh   time
(see
Map   6),
is   to   the   east.
Structure   12,
for   example,
is


oriented   due   east   and   could   thus   have   served   for   observa­

t l.ons   0  f


t he   eq'ulnox   sunr l. se. 6


Structure   17   faces   exactly


opposite,
in   the   direction   of   the   equinox   sunset.
Other
structures   are   oriented   slightly   south   of   west
(Strs.
16
and   64),
slightly   north   of   west
(Strs.
1,
3,
and   44),


slightly   west   of   south
(Strs.
68   and   10),   and   slightly


west   of   north
(Str.
14).
The   general   impression   created   by
Tancah   then   is   of   orientation   to   the   cardinal   directions,


though   not   always   exactly.
No   fieldwork   was   done   at


Tancah   since   maintenance   of   chronological   control   presented


difficulties,
as   did   access.
From   a   cultural/geographical


standpoint,   Tancah   is   located   too   far   south   along   the   coast


to   bear   any   significant   astronomical/directional   relation­


[image: image485.png]


ship   to   important   locations   on   Cozumel.
6This   analysis,  based   upon   Sanders
(1960:Fig.1)
and   Lothrop1s
(1924)
mapping,
is   nearly   20°   at   odds   with   Aveni1s
(1980:
314)
compass   reading.


19.
Tulum
It   is   generally   accepted   that   Tulum,
the   most   imposing
settlement   on   the   east   coast,
served   a   largely   religious


purpose   for   the   Maya.
At   the   same   time,
it   functioned


as   a   fortified   residential   precinct   for   Late   Postclassic


nobility
(Lothrop   1924:67,   Morley   1917:196,   Sanders   1960:
212).
Like   many   other   Maya   ceremonial   centers,
Tulum   is


oriented   on   a   grid   from   which   none   of   the   structures


deviate   to   any   appreciable   degree.
The   orientations   of


those   structures   most   suitable   for   use   in   encoding   impor­
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tant   astronomical   directions   on   the   eastern   horizon;
i.e.,


[image: image486.png]


along   the   long   axis   of   the   site   near   the   sea


cliff,   were   measured   with   the   compass   as   cloudy   weather


prevailed   during   each   of   our   several   visits   to   the   site.


As   a   result   of   their   architecture   and   the   topography   of


the   site,
the   buildings   of   this   eastern   tier   mark   the   high


points   of   the   silhouette   looking   easterly   across   [image: image59.png]the



   site


(see   Figure   72).
They   are   considered   from   north   to.  south


below.
The   eastern   end   of   the   massive   site   wall   is   oriented   to   the


Tulum   grid
(see   Map   7).
The   section   east   of   the   northeast


gate   is   oriented  within   about   one   degree   of   the   southern


minimum  moonrise   location
(Figure   64).
Temple   45   marks   the


next   high   point   to   the   south.
Structure   43,
located


directly   in   front   of   Structure   45,
is   oriented   to   114 0
in


azimuth,
within   a   degree   of   the   winter   solstice   sunrise.
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Structure   5   faces   nearly   the   same   direction--115°--and   the


orientations   of   its   window   are   skewed   a   bit   further   from   the


general   site   orientation.
The   line   perpendicular   to   the


window   is   about   118°   in   azimuth,   within   3°   of   the   southern


maximum  moonrise.
The   line   between   the   inside   left   and
outside   right   window   jambs   provides   a   more   exact   fit,
reach­


ing   the   horizon   within   minutes   of   the   position   of   the

sout h ern



.
.
7
maxlmum   moonrlse.
The   most   precise   Tulum   orientation   data   are   available   for


Structure   1,
the   Castillo.
A   line   perpendicular   to   its   east


facade   was   measured   by   Aveni
(1980:315)
at   111°37 '
in


azimuth,
less   than   2°   removed   from  the  exact   position   of


moonrise   at   its   extreme   southerly   minimum.
The   measure­
ments   taken   through   the   back   windows   of   the   Castillo


averaged   110°,   even   closer   to   this   key   position   in  ,the   lunar


cycle
(Figure   65).
The   opposite   direction,
along   a   line


perpendicular   to   the   west   facade,
was   measured   at   within   a
degree   of   the   position   of   the   minimum   northern   moonset.
The
[image: image487.png]


orientations   of   the   side   windows   of   the   Castillo   were
7 It   must   be   remembered,
though,
that   this   measurement   was
made   with   a   Lietz   compass   to   the   nearest   degree.
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measured   at   25°   and   204°.
There   is   no   significant   astro­


nomical   match   for   the   former;
the   latter   is   very   close   to


the   setting   point   of   the   bright   star   Alpha   Centauri   at


Tulum   about   A.D.
1500.
One   of   the   side   windows   of   Structure   9   was   measured   and   its


orientation   determined   to   be   110°   in   azimuth.
This   is   iden­


tical   to   the   results   from   the   back   windows   of   nearby
Structure   1
(the   Castillo),
facing   within  minutes   of   the


southern   minimum  moonrise   position.
Structure   3   could   not


be   entered,
but   examination   of   Figure   69   leads   one   to


believe   that   the   orientation   of   its   back   window   is   close   to


that   of   the   eastern   window   of   Structure   9.
Finally,
the   northern   wall   of   Structure   54,
overlooking   the


sea   near   the   southern   end   of   the   great   enclosure,
is   also


oriented   to   110°   and   the   southern   minimum  moonrise
(Figure


71).
Another   position   in   the   18.61   year   cycle   could,be


marked   by   the   temple's   door,   which   was   measured   as   facing


118°   azimuth--about   3°
from   the   southern   maximum  moonrise.
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SUMMARY
This   chapter   has   presented   the   data   gathered   during   the


fieldwork   phase   of   this   study.
The   next   chapter   presents


an   analysis   of   the   data   and   uses   them   to   test   the   hypotheses


framed   at   the   outset   of   this   investigation.


CHAPTER   6
DISCUSSION   AND   CONCLUSION ASTRONOMICAL/ARCHITECTURAL   FUNCTIONS
The   operating   premise   of   the   interdisciplinary   fields


of   archaeo-   and   ethnoastronomy   can   be   stated   quite


simply:
Because   most   ancient   and   contemporary   non­
Western   civilizations   tightly   integrated   their   view
of   the   universe   with   other   facts   of   human   endeavor- ­
with   art,
religion,
agriculture,
and   social   structure- ­
we   believe   that   we   can   understand   their   outlook   only


when   we   patiently   assemble   all   the   relevant   parts   of


a   wonderfully   complex   harmonious   puzzle
(Aveni   and
Urton   1982:x).


The   research   reported   herein   has   sought   to   establish   a   posi ­
tive   correlation   between   five   interrelated   elements   of   Maya
culture:


1.
architecture
(orientation),


2.
astronomy
(lunar   observation),


3.
religion
(Ix   Chel,   the   moon   goddess),


4.
social   structure
(merchant   elite),
and
5.
trade
(subsistence).


Maya   use   of   astronomy   to   time   events   in   the   agricultural


cycle   has   not   been   included   as   a   piece   of   our   puzzle,
since


our   analysis   concerns   a   higher   level   of   economic   integra-


tion--what   was   done   with   the   crops   after   their   harvest.


However,
the   agricultural   use   of   astronomical   knowledge
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requires   brief   comment   before   we   move   on.
Most   analysts


of   Maya   and   other   ancient   New  World   civilizations   attribute


the   development   of   astronomy   to   the   need   for   agricultural


calendars   by   which   to   regulate   the   annual   cycle
(Roys
1943:74,
85;   Longyear   1967:90;   Reyman   1975:212-13).


However:
Although   it   is   quite   true   that   in   many   primitive


societies   the   times   of   planting,   harvesting,
etc.,


have   been   integrated   into   the   body   of   priestly   calen­


dric   functions--and   the   Maya   are   included   in   this


group--it   is   purely   scholarly   theory   which   adduces
this   fact   to   "explain"   the   origins   of   astronomy.
No   farmer   needs   to   be   told   when   to   plant   or   harvest


his   crops.
Planting   is   done,
in   the   absence   of   a
theocratic   dictum,
when   the   air   smells   "right,"   or


when   the   clouds   and   wind   seem   "right";   harvesting   is


done   as   soon   as   the   crop   is   harvestable,
and   before


the   weather   turns   inclement.
The   imposition   of   a
priestly-calendric   determination   of   the   proper   time
for   these   functions   is   a   later   thing,
introduced


long   after   the   population   in   general   already   knew
when   to   plant   and   when   to   harvest
(Romanov   1973:16).


Returning   to   our   puzzle,
it   may   be   observed   that   the   sun
and   stars   do   not   vary   greatly   in   azimuth   from   year   to   year.


The   moon,
however,
presents   a   much   more   challenging   problem
for   the   astronomer.
Proving   that   ancient   man   responded   to


this   challenge   is   in   itself   an   extremely   difficult   task,


one   that   has   not   yet   been   accomplished   for   even   one   loca­


tion   to   the   satisfaction   of   all   expert   observers.
We   start


from   a   difficult   position   since   it   has   been   noted   by   even
the   least   skeptical   analysts   of   astronomical   orientation
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hypotheses   that   the   Maya   made   no   apparent   attempt   to   align


any   of   their   structures   with   lunar   positions
(Fuson   1969:
502)  .
What   reasons,
then,   might   the   Late   Postclassic   East   Coast
Maya,
in   contrast   to   Maya   of   other   times   and   places,
have
had   for   careful   observation   and   recordation   of   complex
lunar   movements?
In   searching   for   the   answer   to   this


question,   we   may   start   by   considering   settlement   patterns


in   our   research   area.
While   Sanders
(1960:218-19)
has


classified   five   site   types--Tancah,
Isolated   Shrines,


Farming   Hamlets,
Tulum,
and   Aguada   Grande--A.   P.   Andrews'
(1975:103)
classification   scheme   is   more   useful   for   our


present   analysis.
His   three   site   types--inland   sites,


coastal   sites,
and   isolated   shrines--are   defined   primarily


on   the   basis   of   location.
This   thesis   concerns   the   possi­


ble   uses   to   which   the   Maya   put   the   latter   two--coastal-­


types   of   sites.


A  number   of   proposed   functions   for   the   sites   considered


herein   center   on   their   coastal   locations.
It   has   been
suggested   that   they   could   have   been   used   for   navigation,


as   light   houses,
or   for   gathering   astronomical   information


for   use   in   navigation
(Blom   1932:548,   Mason   1940:94).
This


could   have   taken   the   form   of   predicting   the   moon's   position


and   phase   in   order   to   use   its   light   to   navigate   and   perform
other   tasks   requiring   illumination
(Thom   1971:23).
Tidal


136
prediction   could   also   have   been   served   by   knowledge   of   lunar


movements.
This   use   may   have   been   of   special   importance   in


view   of   the   extensive   maritime   trade   and   strong   4-knot   cur­


rent   through   the   Cozumel   Channel
(Pagden   1975:32,   Davidson
1975:50).
Tides   on   Cozumel,
however,
seldom   exceed
14   inches   in   range
(Davidson   1975:50).
Beyond   their   use   as


landmarks,
the   use   of   the   coastal   sites   and   shrines   as


data-gathering   stations   for   navigational   purposes   seems
rather   far-fetched.


Many   of   the   isolated   shrines   could   have   also   served   as


coastal   outposts   for   larger   inland   sites
(Andrews   and
Andrews   1975:84;   A.
P.   Andrews   1975:97,
103-4).
At   Xcaret,


Chakalal,   Xaac,
Yalku,
and   Xelha,
the   shrines   probably


served   purposes   connected   with   the   harbors   at   which   they


are   located.
The   buildings   may   have   been   used   as   dormi­
tories   or   shrines   for   merchants,
daytime   shelters   for   port


officials   or   guards,
or   for   storage   of   trade   goods.
[image: image60.png]Fisher-




men   from   inland   sites   may   also   have   used   them   for   shelter


or   religious   purposes
(Chapman   1957:131,   Mason   [image: image61.png]1940:94) .




All   of   these   uses   fit   with   the   idea   that   the   architecture


was   aligned   to   lunar   horizon   extremes   as   part   of   moon
goddess   worship   organized   by   the   merchant   elite   to


stabilize   an   economy   dominated   by   trade.
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Since   "among   the   Maya,
art,
science,
and   religion   marched
together"
(Mason   [image: image62.png]1927:243),



    it   is   difficult   to   separate   the


religious   and   scientific
(i.e.,
astronomical)
uses   of   their


buildings.
It   is   generally   accepted   that   Maya   architecture


served   religious   purposes.
Indeed,
the   very   term   "cere­


monial   center"   conveys   the   idea   that   Maya   monumental
architecture   was   constructed   primarily   for   ritual   rather


than   civic   use.
Granted   that   "the   buildings   of   Tulum   are


(mostly)
connected   with   the   religion   of   the   inhabitants"


(Gann   1924:134,   also   Sanders   160:212),   what   of   the   host   of


lesser   sites   strung   out   along   the   coast   to   the   north?


There   is   abundant   evidence   that   these   isolated   shrines


were   used   for   religious   purposes,
but   by   whom   and   in  whose
honor   is   less   certain.
Traces   of   recently   burnt   copal


incense   were   observed   by   Mason
(1927:259)
on   the   altar   of


the   shrine   at   Xaac.
Lothrop
(1924:26)
also   noted   the   use
of   shrines   for   burning   incense,
"a   practice   to   which   the


Maya   in   general   were   much   given   and   which   appears   to   have
been   particularly   prevalent   on   the   east   coast."
In   addi­


tion   to   copal,
remains   of   burnt   rubber,
corn   cobs,   and
other   vegetal   offerings   have   been   found   on   the   altars   of


east   coast   shrines.
Altars   have   also   been   used   for   burn­


ing   candles   and   as   props   for   stucco   idols
(Lothrop   1924,
Andrews   and   Andrews   1975).
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By   whom   and   in   whose   honor   were   these   shrines   used?
Perhaps
they   were   used   by   travelling   merchants   to   pay   homage   to


their   gods   and   goddesses:
to   Xaman  Ek,
the   North   Star   god,
and   Ix  Chel,   the   moon   goddess,
through   whom   their   trade


network   was   born   and   sustained.
 CULTURAL   GEOGRAPHICAL  ORIENTATIONS
What   evidence   have   we   gathered   which   supports   our   hypoth­


eses?
Let   us   first   examine   the   results   of   our   study   of


cultural   geographical   relationships   between   mainland   sites


and   the   island   of   Cozumel.
The   possibility   that   the   Maya
may   have   used   Cozurnel   as   a   distant   backsight   for   fixing


lunar   alignments   is,
at   least   physically,
a   very   real   one.
It   was   first   suggested   by   Davidson
(1975)
after   he   gazed
across   the   channel   at   the   moon   rising   over   Cozurnel.
That
impressive   sight   led   him   to   frame   the   following   questions:


Is   it   possible   that   such   an   occurrence   so   impressed
the   astronomically   minded  Maya   that   they   placed   shrines


to   their   moon   goddess,
Ix   Chel,
on   the   offshore


island?
Could   there   be   any   relationship   between   main­
land   sites   of   embarkation   and   the   locations   on   the


horizon   of   the   moonrises?
Are   the   sites   of   cere­


monial   structures   on   Cozurnel   related   to   or   oriented


to   moon   movements,
as   has   been   suggested   by   authors


such   as   Fuson
(1969)
for   various   mainland   sites


(Davidson   1975:59)?
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An   affirmative   answer   to   Davidson's   first   question  might   in


part   explain   why   the   Maya   chose   to   heavily   populate   a
difficult   to   reach   island   which   offered   access   to   resources


no   different   than   those   already   available   on   the   mainland.


Another   plausible   reason   is   the   security   offered   by   the


island's   position   and   size,
allowing   its   use   as   a   major
redistribution   center   on   the   long   distance   trade   network
(Sabloff   and   Rathje   1975).
Its   isolated   geographical


location   may   also   have   provided   the   political   neutrality


necessary   for   a   port   of   trade.
An   interrelated   explanation


for   the   settlement   of   Cozumel   is   population   pressure   from
the   mainland.
This   may   have   taken   the   form   of   indirect


(expansion   of   long   distance   trade   in   response   to   population


growth)
rather   than   direct
(need   for   more   land)
stimulus.


The   answer   to   Davidson's   third   question   awaits   further


fieldwork.
It   may   be   noted   here,
though,
that   measurements
taken   of   the   building   orientations   at   San   Gervasio,
the


administrative   capital   of   the   island,
do   indicate   the


possibility   of   relationship   to   movements   of   the   moon
(see


Map   8).
So   do   preliminary   analyses   of   the   architectural


[image: image488.png]


orientations   of   Punta   Molas,
La   Expedicion,   El   Real,l   and
1Aveni's
(1980)
transit   measurement
(106 0   27 1  )
of  .the   orien­


tation   of   EI   Castillo   Real   is   within   3.5 0    'of   the   [image: image63.png]azimuth




of   minimum   southern   moonrise.
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Buena   Vista.
These   sites   are   located   as   shown   on   Map   2.
To   clarify   the   reference   to   Fuson's   influential   paper:
he
did   state
(1969:502)
that   "unquestionably,
lunar   observa ­
tions   were   made   at   many   centers."
However,
Fuson
(1969:502)
also   opined   that   "there   was   no   apparent   attempt
(on   the   part


of   the   Maya)
to   align   any   structures   with   lunar   positions."


Neither   do   any   of   his   maps   suggest   such   lunar   alignments.


Putting   aside   the   application   of   Davidson's   third   question


to   mainland   sites   until   later,
the   answer   to   his   second
question   merits   careful   consideration.
Singling   out   the


ports   of   embarkation   for   Cozumel,   he   wonders   if   there   might
be   a   connection   between   their   locations   and   the   horizon


positions   of   pivotal   moonrises.


The   shortest   line   between   any   points   on   the   mainland   and
the   island   is   oriented   in   the   neighborhood   of   110 0
to   120 0
in   azimuth.
This   is   the   direction   from   which   the   moon   and
sun   rise   at   their   minimal   and  maximal   southerly   declina ­
tions.
The   corresponding   cultural   geographical   lunar/solar


alignments   are   shown   on   Maps   9,
10,
and   11.
Each  map
illustrates   three   alignments   from   mainland   sites,   over


intermediate   locations   of   cultural   or   geographical   impor­
tance   on   Cozumel,
to   maximum   southerly   rise   positions   of


the   moon
(at   major   and  minor   standstills)
and   the   sun
(at   winter   solstice).
Selection   of   these   proposed   align­


ments   for   illustration   required   accuracy   within   the   adopted
3°   tolerance   "window"
(see   Chapter   3).


Returning   to   specific   consideration   of   Davidson's   question,


Playa   del   Carmen   probably   served   as   a   mainland   port   for


Cozumel   during   prehistoric   times   much   as   it   does   today


(A.
P.   Andrews   1975:75).
On   a   clear   day   at   Playa   del


Carmen,
the   northwestern   tip   of   Cozumel,
Punta   Norte,   may
be   easily   seen   across   20   kilometers   of   water
(see


Plate   17B).
This   line   of   sight   also   points   to   one   of   the


positions   of   moonrise   at   minor   standstill--the   southern


minimum  moonrise--and   could   thus   have   been   used   to   calibrate


the   lunar   calendar.
The   southern  maximum moonrise   is   also


marked   from   Playa   del   Carmen:
by   a   line   extended   to   the


location   of   the   Ix   Chel   shrine--San   Gervasio.
This   line   is


28   kilometers   long,
across   which   distance   it   is   possible


that   the   dismantled   pyramid   of   Playa   del   Carmen   could   have
been   picked   out   from   the   high   ground   of   San   Gervasio,
in


line   with   the   maximum   northern   moonset   over   the   flat


Yucatan   Peninsula.
As   shown   on   Map   10,
the   reverse   of


this   line--the   maximum   southern  moonrise--is   also   marked
[image: image489.png]


from   Punta   Piedras 2


to   San   Miguel,
the   main   port   of

2Punta   Piedras   is   roughly   midway   between   the   embarkation
ports   of   Playa   del   Carmen   and   Xcaret.
It   is   considered


part   of   the   latter   site   by   E.   W.   Andrews
[image: image64.png](1975) .




debarkation   on   Cozurnel   and   probable   location   of   another


Ix   Chel   shrine.
The   third   such   alignment,
from   Xaac
to   Punta   Celerain,   will   be   discussed   below.
Shrine   L,   on
the   southern   periphery   of   the   core   area   of   Xcaret,
a   known
prehistoric   debarkation   port   for   Cozumel,
is   aligned   to


the   minimum   southern   moonrise   in   direct   line   with   the


debarkation   port   and   Ix   Chel   shrine   of   San   Miguel.
In   addition,
the   road   from   the   coast   of   Cozurnel   to   the


inland   site   of   El   Cedral   is   oriented   to   the   minimum   northern


moonset.
This   may   be   significant   for   three   reasons:


(1)
most   of   the   modern   secondary   roads   in   Quintana   Roo
follow   ancient   Maya   roads
(Romanov   1973);
(2)
though   it   is


a   few   kilometers   inland,
El   Cedral   is   situated   on   one   of   the


high   points   of   Cozurnel   and   thus,
when   the   brush   is   cut,


commands   a   good   view   of   the   mainland;
and
(3)
Aveni
(1980)
measured   the   orientation   of   one   of   the   Postclassic   temples


at   El   Cedral   to   be   289°05'
in   azimuth;
this   is   about   3D'   of


arc   from   the  minimum   northern   moonset   position   at   that   time.


The   solar   as   well   as   lunar   calendar   may   have   been   calibrated


using   cultural/geographical   landmarks   on   Cozurnel   as   inter­


changeable   fore   and   backsights   with   mainland   coastal


pyramids   and   shrines.
Map   11   illustrates   three   such   align­


ments   to   sunrise   and   set   on   the   solstices.
Looking   easterly


between   the   ports   of   Xcaret
(actually   nearby   Kanakeuic)
and
San   Miguel,
the   winter   solstice   sunrise   may   be   pinpointed.


Sharing   this   relationship   are   the   shrine   at   Yalku   vis-a-vis


the   southern   tip   of   Cozumel,
Punta   Celerain,   which   has
shrine   ruins   of   its   own.
From   Laguna   Chankanab,
one   of


the   three   main   sources   of   freshwater   on   Cozumel,
the   land­


mark   Castillo   of   Paamul   marked   the   position   of   summer
solstice   sunset.


Another   direction   in   the   solar   cycle--90o,
the   position   of


sunrise   on   the   vernal   and   autumnal   equinoxes--is   well


marked   by   the   cultural   geography   of   our   research   area.


Map   12   shows   no   fewer   than   seven   correspondences   between
lines   oriented   due   east   linking   the   mainland   with   Cozumel.
The   intent   of   the   Maya   to   form   three   of   these   alignments


seems   particularly   compelling.
Viewed   from   the   port   of


San   Miguel,
the   equinox   sun   could   have   been   seen   to   set


directly   behind   the   Paamul   Castillo,
visible   on   a   clear


day   26   kilometers   across   the   channel.
And   of   special


significance   are   the   miniature   shrines   at   Cabello   de   Cacto
and   Punta   Tulsayab.
Lines   projected   due   east   from   these


shrines   coincide   closely   with   Punta   Molas   and   Punta   Islote,


the   northern   and   southern   extremes   of   Isla   Cozumel.
What
is   more,
these   two   shrines   are   themselves   oriented   within


two   or   three   degrees   of   due   east.
They   are   the   only


isolated   shrines   along   the   entire   stretch   of   coast   directly


west   of   Cozumel   that   are   oriented   due   easterly.
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Maps   13   and   14   illustrate   the   fact   that   the   geographical


juxtaposition   of   our   research   area   does   not   lend   itself


to   use   for   marking   northerly   moonrise   extremes.
The   lines


shown   on   these   maps   are   at   or   beyond   our   limit   of   40   kilo­


meters   in   length   and   thus   would   be   of   no   practical   use   for


the   purpose   we   propose.


Table   6   summarizes   the   data   on   East   Coast   archaeological


sites   with   proposed   astronomical   alignments   to   cultural/


geographical   locations   on   Cozumel.
ARCHITECTURAL  ORIENTATIONS/SIGNIFICANCE  OF   FIELDWORK  RESULTS
The   data   presented   in   this   report   are   difficult   to   quantify.


Of   the   universe   of   known   Maya   coastal   settlements   between
Playa   del   Carmen   and   Tulum,   all   are   included   in   this   analy­


sis.
However,
since   all   the   buildings   and   architectural


features   at   each   site   have   not   been   investigated,
the


sample   cannot   be   considered   as   representative   of   the   whole.
Thus,
the   use   of   statistical   methods   and   probability   theory


to   interpret   the   data   cannot   be   justified,   even   though   a
large   percentage   of   the   total   universe   of   sites   was   sampled.
Data   on   66   structures   at   16   sites   are   presented   in   Table   3

(see   Appendix   1).
Altogether   122   measurements   are   included,


most   taken   with   a   magnetic   compass,
some   with   a   protractor


TABLE   6:
SUMMARY   OF   EAST   COAST   SITES  WITH  ASTRONOMICAL ALIGNMENTS   TO   CULTURAL/GEOGRAPHICAL   LOCATIONS   ON   COZUMEL
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No.   of   Mainland
1
Alignment
 
Azimuth 
Sites  With  Alignment
Map  No.
Minimum  Southern  Moonrise
110°
4 2
9
Maximum  Southern  Moonrise
121°
3
10
Minimum  Northern  Moonrise
70°
13
13
[image: image490.png]


Maximum  Northern
59°
0
14
Winter   Solstice   Sunrise
115 0
3
11
[image: image491.png]


Equinox   Sunrise
90°
7
12
1Within  3°   of   azimuth  and  40  kilometers   distance
2Includes   one  opposite  alignment   to  Minimum  Northern  Moonset
3Very  marginal
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(from   site   maps),
and   a
smaller   number   with   a    surveyor's


transit
(see   Table   7).
With   the   five   exceptions   noted


in   Table   7,
all   of   the   measurements   were   made   as   part   of


this   study.


The   results   of   the   fieldwork   are   as   follows:
71%   of   the


measured   building   orientations   fit   astronomical   rise/set


positions   within   3°   of   arc.
Of   these   87   possible   align­


ments,
about   20%   are   solar,
about   50%   lunar,
and   about   30%
are   stellar.
Regarding   the   potential   for   alignments   from
each   of   these   astronomical   groups   to   occur,
it   may   be   noted


that   the   probability   of   a   random   occurrence   of   a    stellar


alignment   is   six   times   greater   than   either   a    lunar   or   a
solar   alignment.
Aveni's
(1972)
table   of   "Rising   and
Setting   Azimuths   of   Principal   Astronomical   Bodies"    for   21°
latitude   and   a    0°   horizon,   which   was   used   in   this   analysis,


gives   48   rise   and   set   azimuths   for   bright   stars,
but   only


8   each   for   the   sun   and   moon.
Another   statistic   which   points   to   the   more   probable   intent


of   the   Maya   to   mark   lunar   and   solar   rather   than   stellar


directions   is   the   breakdown   of   proposed   alignments   by
rise   and   set.
Keeping   in   mind:
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TABLE
7
BUILDING  MEASUREMENTS   TAKEN,   BY  METHOD
 

Field 
Desk 
 Magnetic
Compass
Transit 
Protractor 
Totals
Playa  del   Carmen
14
1
15
Cabello   de  Cacto
1
1

Punta  Piedras
2
2

Kanakeuic
8
8
Xcaret
19
3S
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19
41
	Shrine  L
	1
	1

	Shrine  M
	1
	1


Paamul

T
3
5
	Chakalal
	4
	1
	
	5

	Punta  Chile
	11
	
	
	11

	Xaac
	5
	3
	
	8

	Yalku
	
	
	2
	2

	Xelha
	
	
	1
	1

	Punta  Tulsayab
	
	
	1
	1


Tancah
IT
1
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Tulum
19
IT
19
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TOTAL
83
11
28
122
STwo  by   the  author;   one   reported  by  Aveni   (1980)
T Reported   by  Aveni   (1980)
1.
the   exposure   of   the   research   area,
"where   the   moon
rises   and   appears   to   be   born   out   of   the   eastern


sea"
(Miller   1974:47);
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2.
the   Maya   belief   that   the   sun   died   in   the   west;
passed


into   the   underworld,   where   it   was   guarded   by   the


Balams;   and   was   born   in   the   East;


3.
the   consultation   of   pregnant   women   with   the   famous
Ix  Chel   idol   on   Cozumel
(Miller   1974:47),
smaller


replicas   of   which   were   kept   under   the   bed   during


childbirth
(Roys   1943:25)j
it   is   reasonable   to   expect   more   intentional   alignments   to


rising,
as   opposed   to   setting,
positions   of   astronomical


bodies.
Such   an   expectation   is   confirmed   by   the   data   pre ­
sented   here.
Over   80%   of   all   alignments   proposed   to   the


sun   and   moon   are   to   rising   positions;
the   corresponding


figure   for   stars   is   52%
(see   Table   8).
The   fact   that   the


extreme   rising   and   setting   positions   of   the   moon,
and
the   sun   as   well,
are   diametrically   opposed
(see   Figure   3)
weakens   this   argument.
Nevertheless,
readings   were   taken


more   often   facing   easterly   because   the   sight   lines   to   the


horizon   were   generally   far   clearer   of   obstructing   vegeta ­
tion   and   topography   than   the   views   westerly.
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TABLE   8:
PROPOSED   ALIGNMENTS   BY   RISE   OR   SET
OF   ASTRONOMICAL   BODY
[image: image495.png]
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Rise



Alignment   Positions


Set
 
Total


	Sun
	15
	3
	18

	Moon
	34
	8
	42

	Stars

	14
	13
	27

	
	63
	24
	87


Another   way   to   test   the   significance   of   the   data   is   to   look
at   the   distribution   of   all   the   orientations   obtained   during


this   study
(remembering   the   caveat   concerning   the   non-
randomness   of   the   sample).
The   bar   graph   in   Table   9   shows
this   distribution   to   be   weighted   heavily   in   the   area   between
100   and   140   degrees;
centering   on   the   positions   of   southern


minimum  moonrise
(110°),   winter   solstice   sunrise
(115°),
and
southern   maximum  moonrise
(121°).
The   next   most   numerous
alignment   groups   bracket   the   positions   of   equinox   sunrise


(90°)
and   northern   maximum  moonset
(301°).


A  final   comparison   of   proposed   solar,
lunar,
and   stellar


alignments   is   in   the   precision   of   the   alignments.
This


does   not   mean   the   precision   with   which   the   alignments   were
measured,
though   some   idea   of   this   value   may   be   indicated,


but   rather   the   measurement   of   error   between   the   azimuths
obtained   and   the   exact   positions   of   the   astronomical   events
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to   which   they   are   correlated.
As   shown   in   Table   10,   the


mean   lunar   measurement   attains   5'
greater   accuracy   than   the


mean   of   all   astronomical   alignments,   while   the   sun   attains


I'
greater   and   the   stars   8'
lesser   accuracy   than   the   total.


However,
though   these   data   speak   to   the   overall   accuracy


of   the   87   measurements,
the   differences   between   the   cate­


gories   may   be   too   fine   to   be   of   significance.
 CONCLUSION
The   weight   of   the   evidence   which   has   been   presented   suggests


tentative   acceptance   of   the   first   and,
less   certainly,
the


second   hypotheses.
The   first   posits   that   Late   Postclassic


East   Coast   Maya   architecture   was   intentionally   aligned   to


lunar   horizon   extrema.
A  total   of   50   lunar   and   28   solar


alignments   have   been   proposed   for   16   mainland   coastal   sites


(see   summary   Tables   4   and   6).
Additional   lunar   alignment


data   have   been   given   for   San   Gervasio   and   other   sites   on
Cozumel.
The   second   hypothesis   holds   that,
as   viewed   from
archaeological   sites   on   the   mainland   coast,
the   positions


of   the   northerly   and   southerly   extreme   moonrises   correspond


with
(1)
positions   of   major   archaeological   sites   on   Cozumel
(San   Miguel   and   San   Gervasio,
location   of   the   Ix   Chel
shrines),
and
(2)
with   either   visible   end   of   the   island.


152
v
TABLE   10:
DEGREES  OF   ERROR   IN  ASTRONOMICAL  ALIGNMENTS
Average
Degree
Transit
Number  Of
Of
Readings
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Perhaps   the   best   individual   case   for   intentional   astronom­
ical   orientation   can   be   made   for   the   isolated   shrine   at


Xaac.
Lines   of   sight   through   the   building's   single,
small


seaward-facing   window   were   measured   with   a   surveyor's


transit   and   found   to   be   within   one   or   two   degrees   of   the


three   southern   maximum   horizon   positions   reached   by   the


moon   and   sun:
the   rising   points   of   the   moon   at   major   and
minor   standstill   and   the   sun   at   winter   solstice.
Xaac
is   located   in   such   a   way   that,
looking   out   to   sea,
either


end   of   Cozumel   aligns   with   a   lunar   extreme   rise   position


and   the   Equinox   sun   rises   over   Laguna   Chankanab,
one   of


Cozumel's   three   major   freshwater   sources
(see   Map   15).
The
exact   line   of   sight   along   a   Xaac   [image: image69.png]wlindow



   diagonal
(inside


left   to   outside   right)
deviates   by   less   than   one   degree   of


azimuth   from   the   most   southerly   of   the   three   cultural/


geographical   alignments   mentioned   above   and   shown   on   Map   15.
at   Xaac   is   oriented   within   a   degree


[image: image519.png]


passes   directly   overhead.
With
no   fewer   than   nine   close   alignments   to   key   rise   positions


in   the   cycle   of   the   moon
(five   alignments)
and   sun
(four


alignments),
Xaac   functions   as   an   accurate   lunar   and   solar


calendar.
Many   of   the   other   sites   studied   appear   to   have
been   similarly   used:
at   Xaac   we   merely   had   better   luck   with


the   weather   than   elsewhere   along   the   coast   and   a   somewhat
more   compelling   geographical   location.
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The   data   presented   in   this   thesis   appear   to   support   the


first   two   hypotheses. 3


The   final   two   hypotheses,
linking

architectural   orientations   and   astronomical   observations


with   Maya   religion,
social   structure,
and   trade,   must   be
approached   with   greater   caution.
That   these   five   elements


of   Maya   culture   were   positively   correlated   can   only   be
suggested   for   future   consideration.
The   existence   of   Ix


Chel,   the   merchant   elite,
and   the   long   distance   trade   net­


work   have   been   thoroughly   documented   elsewhere.
Here   I
have   sought   to   use   these   known   elements   in   the   culture   of


the   Late   Postclassic   East   Coast   Maya   to   explain   the   postu­


lated   astronomical   orientation   of   their   architecture   and
cultural   geography.
A   famous   Maya   scholar   once   observed   that   "the   god   of


merchants,
for   reasons   unknown,
was   patron   of   one   of   the


lunar   groupings"
(Thompson   1970:199).
The   purpose   of


this   research   project   has   been   to   provide   an   explanation


for   this   link   between   economics   and   religion.
Another
scholar   has   commented   that   "the   Maya   case   has   added
[image: image520.png]


importance   as   one   in   which   archaeology   may   eventually


3Although   the   present   volume   cannot   pretend   to   report


definitive   results,
it   is   nevertheless   hoped   that   it   will


succeed   in   propelling   the   hypotheses   it   entertains   to   yet


another   higher   level   of   testing.
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provide   evidence   for   a   change   in   the   social   survival   value


of   a
form   of   ceremonial   service"
(Erasmus   1968:188).
Through   astroarchaeological   analysis,
this   monograph   has
provided   evidence   of   a   means   by   which   East   Coast   Maya
socioeconomic   survival   was   guaranteed   through   changing
astronomical   and   religious   orientation   during   the


Postclassic   period.


TABLE   3:
BUILDING  ORIENTATIONS

AND   POSSIBLE   ASTRONOMICAL   ALIGNMENTS
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APPENDIX   2
GLOSSARY   OF   FREQUENTLY   ENCOUNTERED   ASTRONOMICAL   TERMS
(Taken   from   Baker   &  Fredrick's   Astronomy,   Van   Nostrand,


N.Y.,
1971   Unless   Otherwise   Noted)
ALTITUDE   angle   of   an   object,
above   or   below   the   horizon


measured   along   its   vertical   circle.


ANGULAR   DISTANCE   the   angle   on   the   celestial   sphere   along   a
great   circle   between   two   objects.


AZIMUTH   the   angle   from   the   north   point   eastward   along   the


horizon   to   the   vertical   circle   passing   through   the


object   in   question.
Thorn's   definition   of   the   azi ­
muth   of   a   body   is   the   direction   in   which   we   have   to


look   to   see   itj
that   is,
the   angle   between   the   plane


of   the   meridian   and   the   great   circle   passing   through


the   body.
CELESTIAL   EQUATOR   the   intersection   of   the   plane   of   the


earth's   equator   with   the   celestial   sphere.


CELESTIAL   HORIZON   the   ideal   horizon,
90 0
from   the   zenith.


CELESTIAL   MERIDIAN   the   great   circle   on   the   celestial   sphere


passing   through   the   celestial   poles   and
the   observer's   zenith.


CELESTIAL   SPHERE   the   infinitely   distant   apparent   sphere   of


the   sky.


DECLINATION   the   angular   distance   from  the  celestial   equator


on   a   great   circle   through   the   poles.
Thorn
points   out   that   right   ascension   and   declination


on   the   celestial   sphere   correspond   to   latitutde


and   longitude   on   the   Earth.
Whereas   longitude


is   measured   from   the   Greenwich   meridian,
right


ascension   has   its   zero   at   the   First   Point   of


Aries,
the   position   of   the   Sun   at   the   Vernal


Equinox.
The   declination   of   a
star   can   be
thought   of   as   the   latitude   of   a   point   on   the


Earth   directly   under   the   star.
In   other   words,
it   is   the   latitude   of   an   observer   who   once   a
night   finds   the   star   passing   through   his   zenith.


ECLIPSE   SEASON   occurs   twice   a   year   when   the   sun   passes   near


the   nodes   of   the   moon's   orbit.


163
ECLIPTIC   the   path   of   the   sun   on   the   celestial   sphere.


164
ECLIPTIC   LIMIT   the   angular   distance   before   and   after   a   node
in   which   the   moon   must   be   to   have   an   eclipse.


EQUATOR   the   great   circle   90°
from   the   poles   of   the   earth.
 EQUINOX   either   of   the   two   intersections   of   the   equatorial
 
and   ecliptic   planes   on   the   celestial   sphere.

GREAT   CIRCLE   the   line   formed   on   a
sphere   by   its   intersection


with   a   plane   passing   through   its   center.


HELIACAL   RISING   OR   SETTING   the   first   morning   or   evening


appearance   of   a   star   after   being


invisible   due   to   its   proximity


to   the   sun.
MERIDIAN
(Thorn)
the   great   circle   on   the   celestial   sphere


that   passes   through   the   observer's   [image: image110.png]zenlith



   and   the


pole   of   the   celestial   equator.


NODE   the   intersection   points   of   an   orbit   where   the   orbital


plane   intersects   some   other   plane.


OBLIQUITY   OF   THE   ECLIPTIC   the   inclination   of   the   earth's


equator   to   the   plane   of   its   orbit.


SOLSTICE   the   points   on   the   ecliptic   farthest   from   the


equator.


VERTICAL   CIRCLE   a   great   circle   perpendicular   to   the   horizon


passing   through   the   zenith.


ZENITH   the   point   overhead   on   the   celestial   sphere,
the   pole


of   the   horizon.
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APPENDIX   3:
TYPICAL   DATA   REDUCTION   SHEET
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Carnegie   Institution   of   Washington   Contributions


to   American   Anthropology   and   History.
Carnegie


Institution,   Washington,   D.C.
CIW-CR
Carnegie   Institution   of   Washington   Current


Reports.
Carnegie   Institution,   Washington,   D.C.
CIW-P
Carnegie   Institution   of   Washington   Publication.


Carnegie   Institution,   Washington,   D.C.
HMAI
Handbook   of   Middle   American   Indians.
University


of   Texas   Press,   Austin.


INAH
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  e   Historia.

Mexico,   D.F.
MARl
Middle   American   Research   Institute.
Tulane
University,   New   Orleans.
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Proceedings   of   the   International   Congress   of
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E  =    Due   East,   the   position   of   sunrise   on   the   Equinoxes
Sl
Position   of   Sunrise   on   the   Summer   Solstice


S2
Position   of   Sunrise   on   the   Winter   Solstice


M1
Position   of   Extreme   Northern   Moonrise   at   Major   Standstill

M2
Position   of   Extreme   Northern   Moonrise   at  Minor   Standstill

M3
Position   of   Extreme   Southern  Moonrise   at   Minor   Standstill


M4
Position   of   Extreme   Southern   Moonrise   at   Major   Standstill
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FIGURE  3:
THE   PATTERN   OF   LUNAR   HORIZON   EXTREMES
At   major    (solid   lines)    and   minor    (dashed   lines)    standstills
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FIGURE  4:
TULUM,
STR.
1
Elevations:
a,   West   Facade;   b,    East   Facade
(after   Lothrop   1924:Fig.   42)
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FIGURE   5   :
PAAMUL,
CASTILLO
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FIGURE
:
XCARET,
STR.
D-I
Elevation   and   Section    (after   Andrews   and   Andrews   1975:Fig.    27)
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FIGURE   7   :
XCARET,
STRS.
E-I   AND   E-I1
a,    Elevations;   b,    Str.    E-I   Section;    c,   Str.    E-II   Section


(after   Andrews   and    Andrews   1975:Fig.    29)
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FIGURE
XCARET,
STRS.   A-V   AND   A-VI
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a,    Elevation;    b,    Str.   A-V   Section
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FIGURE  9:
PUNTA   ISLOTE,
ISOLATED   SHRINE
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FIGURE   10  :
PLAYA   DEL   CARMEN,
STR.
B-II


Elevations   of   inner   and   outer   shrines   and   section


(after   A.    P.   Andrews
1975:Fig.    [image: image200.png]95)
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FIGURE   11  :
XCARET,
STR.
E-VI
a,    Elevation;    b,   Section   from   front   to   rear;
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FIGURE   12:
XELHA,
ISOLATED   SHRINE
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43
Elevation    (after   Lothrop   1924:Fig.   101)
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FIGURE   14:
TULUM,
STR.
21
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)
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FIGURE  15  :
MOLDINGS
Typical   east   coast   examples:
a,    single   I-member;   b,    single   2-member;
c,    double   3-member
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FIGURE   17  :
PLAYA   DEL   CARMEN,
STRS.   A-I   AND   A-II
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FIGURE   18  :
PLAYA   DEL   CARMEN,
STRS.   A-I   AND   A-II

Elevations    (after   A.    P.   Andrews   1975:Fig.   90)
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GROUP   B
Plan
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FIGURE  20:
PLAYA   DEL   CARMEN,
STR.
B-1


Plan
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FIGURE   21:
PLAYA   DEL   CARMEN,
STR.
B-1
a   & b,    Elevations   of   outer   and   inner   shrines;    c,    Section


(after   A.    P.   Andrews
1975:Fig.    93)
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FIGURE  22:
PLAYA   DEL    CARMEN,
STR.
B-II
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FIGURE  23:
PLAYA   DEL   CARMEN,
GROUP   C
Plan
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FIGURE  24:
PLAYA   DEL   CARMEN,
STRS.   C-IV   AND   C-V
Plan
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FIGURE  25:
PLAYA   DEL   CARMEN,
STR.   C-I
Plan    (after   A.    P.   Andrews   1975:Fig.   98a)
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FIGURE   [image: image229.png]


                        DEL   CARMEN,
STR.   C-I
a   & b,   Elevations   of   outer   and   inner   shrines;    c,    section
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FIGURE   27:
PLAYA   DEL   CARMEN,
STR.
C-II


221
Plan    (after   Gonzalez   de   la   Mata   and   del   Carmen   Trejo   1981:Fig.    9)
222
[image: image231.png]TR IAT





[image: image913.png]


[image: image914.png]/960



4
[image: image915.png]


[image: image916.png]


I
!
FIGURE  28:
PLAYA   DEL   CARMEN,
STR.   C-II
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FIGURE  29:
CABELLO   DE   CACTO,
ISOLATED   SHRINE
Plan,   Elevation,    and   section    (after   A.    P.   Andrews   1975:Fig.    72)
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FIGURE  30:
PUNTA   PIEDRAS,
ISOLATED   SHRINE
Plan
(after   Andrews   1975:Fig.    70a)
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FIGURE   31   :
PUNTA   PIEDRAS,
ISOLATED   SHRINE
a,    Elevation;    b,    section    (Section   after   A.    P.   Andrews   1975:Fig.   7Gb)
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FIGURE  32:
KANAKEUIC,
ISOLATED    SHRINE
Plan    (after   A.    P.   Andrews   1975:Fig.    48b)
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FIGURE   33:
KANAKEUIC,
ISOLl\TED   SHRINE
a,    Elevation;    b,    SectioIl    [image: image240.png](T ter
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FIGURE  35
XCARET,
STR.    A-I
Elevation   and   section    (after   Andrews   and   Andrews:Fig.    11)
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FIGURE
:
XCARET,
STR.   A-II
Elevation   and   Section    (after   Andrews   and   Andrews   [image: image247.png]1975:Fig, 13)
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FIGURE  37:
XCARET,
STR.    A-III


Elevation   and   Section    (after   Andrews   and   Andrews   1975:Fig.   15)
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FIGURE  38:
XCARET,
STR.    A- IV
Elevation    (after   Andrews   and   Andrews   1975:Fig.   17)
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FIGURE  J9   :
XCARET,
STRS.    A-V   AND   A-VI
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IGURE  40:
XCARET,
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    A-VII


Elevation   and   section    (after   Andrews   and   Andrews   1975:Fig.    21)
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FIGURE  4J   :
XCARET,
GROUP   B
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FIGURE  42:
XCARET,
GROUP   C
Plan    (after   Andrews   and   Andrews   1975:Fig.    23)
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FIGURE  43:
XCARET,
GROUP    D
Plan    (after   Andrews   and   Andrews   1975:Fig.    25)
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FIGURE  44:
XCARET,
GROUP   E
Plan    (after   Andrews   and  Andrews   1975:Fig.    [image: image264.png]28)
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FIGURE 45  :
XCARET,
GROUP   F
Plan    (after   Andrews   and   Andrews   1975:Fig.    34)
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FIGURE  48  :
XCARET,
STR.
K-I
Plan    (after   Andrews   and   Andrews   1975:Fig.    42)
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FIGURE 49  :
ISOLATED   SHRINE   L
Plan   and   Elevation    (after   Andrews   and   Andrews   1975:Fig.    49)
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FIGURE  50
ISOLATED   SHRINE   M
Plan   and   partial   Section    (after   Andrews   and  Andrews   1975:Fig.    50)
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FIGURE 51   :
PAAMUL,
CASTILLO
Plan    (after   Spinden,   n.d.,    and   Pollock,   1936:Fig.    39)
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       PAAMUL,    TEMPLE    2
mol
plan    (after   Sanders   1955:Fig.   20,    pal
Playa)
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FIGURE  53:
PAAMUL,
TEMPLE    1
Plan:
a,   upper   story;    b,    lower   story    (after   Sanders   1955:Figo    22)
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      CHAKALAL,
ISOLATED   SHRINE
Plan   View    (after   A.    P.    Andrews   1975:Fig.    [image: image294.png]
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FIGURE  55  :
CHAKALAL,
ISOLATED   SHRINE
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   and   Section    [image: image299.png](atter



   A.    P.    Andrews   1975:Fig.    104)
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        PUNTA   CHILE,
ISOLATED    SHRINE
Plan    (after   A.    P.   Andrews   1975:Fig.    114a)
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FIGURE  57:
PUNTA   CHILE,
ISOLATED    SHRINE
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Front   Elevation;   b,    Rear   Elevation;   c,    section


(after   A.    P.   Andrews   1975:Fig.   114)
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FIGURE  58:
XAAC,
ISOLATED   SHRINE
Plan    (after   A.    P.   Andrews   1975:Fig.    116)
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FIGURE  59:
XAAC,
ISOLATED    SHRINE
Elevation   and   section    (after   A.    P.    Andrews   1975:Fig.   116)
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FIGURE
YALKU,
STR.
I
plan   (after   Sanders   1955: F ig.   14,   "Ak   1")
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FIGURE
YALKU,
STR.
2
Plan   of   Shrine   and   Courtyard    (after   A.    P.   Andrews   1975:Fig.   121)
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       PUNTA   MATANCEROS,
ISOLATED   SHRINE
Elevation   Sketch
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       PUNTA   TULSAYAB,
ISOLATED   SHRINE
Plan    (after   A.    P.   Andrews   1975:Fig.    125)
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TULUM,
SITE   WALL
Northern   Section    (after   Lothrop   1924:Plate   25)
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FIGURE
TULUM,
STR.
1

Plan    (after   Lothrop   1924:Fig.    41)
260
[image: image316.png]



[image: image1122.png]


[image: image1123.png]


o
10
/5
[image: image1124.png]


[image: image1125.png]


[image: image1126.png][~



'   __
_
'
FIGURE  [image: image317.png]
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TULUM,
STR.
5
Elevation    (after   Lothrop   1924:Fig.   56)
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FIGURE
TULUM,
STR.
5
Plan   (after   Lothrop   1924:Fig.   54)
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   :
TULUM,
STR.
9
Elevation   (after   Lothrop   1924:Fig.   62)
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       TULUM,
STRS.
3   AND    9
Plan    (after   Lothrop   1924:Fig.   60)
[image: image1145.png]
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FIGURE  70:
TULUM,
STR.
43
Plan    (after   Lothrop   1924:Fig.    98)
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FIGURE  71  :
TULUM,
STR.
54
Plan   showing   orientation   azimuths    (after   Lothrop   1924:Fig.   106)
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FIGURE   73:
XCARET,
STR.
D-I
Rear   Window   Plan
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FIGURE   74:
PUNTA   CHILE,
ISOLATED   SHRINE
Plan   Showing   Lunar   Orientation   Azimuths
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FIGURE   75:
PUNTA   CHILE,
ISOLATED   SHRINE
Plan   Showing   Orientation   Azimuths   to   Cardinal   Points
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FIGURE   76:
PUNTA   CHILE,
ISOLATED   SHRINE
Plan   Showing   Miscellaneous   orientation  Azimuths
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FIGURE    77:
XAAC,
ISOLATED   SHRINE
Window   Plan   Showing   Lunar   Orientation   Azimuths
EXPLANATION   OF   FIGURE   78
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a.
Ix  Chel   as   moon   goddess,
carrying   a   monkey
(Dresden
Codex   page   [image: image337.png]


    Thompson   1939:145).
The   moon   goddess
glyph
(Fig.
78i)
is   associated
(Thompson   1954:Fig.
17).


b.
Ix  Chel   as   goddess   of  medicine
(Dresden   Codex   page   [image: image338.png]



Gates   1978:72),
sitting   on   a   container
(Villacorta   and
Villacorta   1977:41),.
associated   with   a   variant   of   the


water   goddess   glyph
(Fig.
[image: image339.png]78



   Villacorta   and   Villa ­
corta   1977:43).


c.
Ix   Chel   as   goddess   of   medicine
(Dresden   Codex   page   22;
Gates   1978:72),   with   serpent   headdress   carrying   Kan
day   sign   glyph
(Villacorta   and   Villacorta   [image: image340.png]1977:55),




associated   with   the   water   goddess   glyph.
This   page   is


part   of   the   Dresden   Codex's   lunar   calendar.


[image: image1175.png]


d.
Ix   Chel   as   goddess   of   medicine
(Dresden   Codex   page   43;
the   goddess   Ixahhail
(Villacorta   and
Villacorta



1977:97).


e.
Ix  Chel   as   goddess   of   childbirth
(Dresden  Codex   page
20;
Gates   1978:56)
carrying   God   D  and   associated  with


the   water   goddess   glyph
(Villacorta   and   Villacorta


1977:51).
This   is   a   page   from   the   Dresden   Codex's
lunar   calendar.


f.
Ix  Chel   as   goddess   of   spring   or   renewal,
bearing   the


sign   of   "new   day,"   Kin
(Dresden   Codex   page   18;   Gates
1978:56).
Kin,
meaning   "sun,l!
llday,"   and   "time,"   was
the   primary   unit   used   by   the   Maya   in   counting   time.


A  Yax   glyph   is   carried   above   the   Kin   glyph
(Villacorta


and  Villacorta   1977:47).
This   section   is   associated


with   the   moon   goddess   glyph.


g.
Ix   Chel   as   young   moon   goddess
(Dresden   Codex   page   42;
[image: image1176.png]


This   figure   is   identical   in   every


detail   to   Coe's   Figure   41g,
except   that   the   parrot


has   been   removed   from   her   back   in   his   drawing.
This
section   is   associated   with   the   glyph   for   the   water


goddess,
"divinity   I"
(Villacorta   and   Villacorta


1977: 43).
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h.

Ix   Chel   as   moon   goddess
(Dresden   Codex   page   49; Villacorta   and   Villacorta   1977:108-9)  .
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Explanation   of   Figure   78
(continued)
i.
Moon   goddess   glyph
(Thompson   1954:Fig.   17).


j.
Water   goddess   glyph
(Villacorta   and   Villacorta   1977:
43)  •
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FIGURE   78:
REPRESENTATIONS   OF   THE
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GODDESS   IX   CHEL
(a-h)
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FIGURE   79:
TRANSIT   DATA   SHEET
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STAIRS WALLS SCULPTURE
BTWN.   BLDGS.
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Plate   1A:   Facade   of  Str.   25-a,   San
Cozume1.
[image: image1220.png]


Note   multiple   front   doorway   created  by   columns   (aligned
[image: image1221.png]


in   this   photo  with   the   doorway   of   the   inner   shrine).
[image: image1222.png]


[image: image1223.png]
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lB:
5  (Temple   of   the   [image: image362.png]pDiving



   God)   at
photo   left.   str.   1,
the  Castillo,
is   at   photo   right.
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Plate   2A:   Back   window  of   isolated

shrine   at   Xaac.
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Plate   2B:   Altar  against   base   oj
wall   at   Xaac.
Note   circular   depression.
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Plate
Str.   5  at
showing
[image: image1227.png]
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of
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   or
god
the   niche
the
[image: image1231.png]


Also  note   the
taper   of  the   walls   from   top   to   bottom.
[image: image366.png]



Plate   [image: image367.png]


   Str.   B-III  at   Playa   del   [image: image368.png]carmen,



   looking   north.
Note   floodlight   in   foreground   placed   by   nearby   ocean
front   hotel.
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Plate   4A:   Str.   B-1   at   Playa   del   Carmen,   looking  ESE.
Note   corbelled   [image: image370.png]vaulting



  and  rubble   core   masonry  with
stuccoed   interior.

[image: image371.png]



Plate   4B:   Str.   C-l   at   Playa   del   Carmen.   Note   3-member
medial   & i-member   superior   moldings  at   right   of  building.
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Plate   5A:
at  Cabello
Cae to.
[image: image372.png]



Plate   5B:   Doorway   and   baek  wall   of   isolated   shrine   at
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Piedras.
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6A:
of   isolated   shrine  -at
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[image: image1237.png]


[image: image1238.png]


window  at
[image: image374.png]S=member



  molding.
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6B:   Wide,
supported   doorway   of
shrine.
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7A:   Stru.cture   A-I  at   Xcaret.
[image: image376.png]



Plate   7B:   Str.   A-Vat  Xcaret.
This  wall   is   all   that
[image: image1243.png]


remains   of  [image: image377.png]I'emples



  A-V  & A-VI  atop  a
high  pyramid.
[image: image1244.png]~\
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Plate   9A:   str.   E-II  at  [image: image382.png]Xcaret.



   The   orientation  of   this

wall   was   measured  with  a   transit.
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[image: image1263.png]


9B:   str.   H-l   at   Xcaret,
taken   from   the   Caribbean
[image: image1264.png]


shore.   Note   4
inset   panels   between   the   medial
and   superior  moldings.
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[image: image1265.png]


Plate   lOA:   View  [image: image385.png]from



   the   isolated
of   the   caleta
(cove)   of  Chakalal.
[image: image386.png]



Plate   lOB:   Isolated   shrine  at  Chakalal.   Note   masonry
block   construction  where   stucco   has   fallen   from   the
right   front   wall.
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Plate   llA:   Isolated   shrine   at   Punta  Chile   from   rocky   shore.
[image: image388.png]
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Plate   liB:   Punta  Chile,
isolated   shrine.
of  rear
and   back   door.
[image: image389.png]



Plate   l2A:   Punta  Chile,   looking   through   doors
Plate   l2B:   Same   view  as   Plate   l2B,   [image: image390.png]shifted




of   isolated   shrine   at   eastern   horizon.
slightlYfur.ther   north  of  east.
Line   of   sight

[image: image1268.png]


defined   by  right   and  left   jambs   of  opposite
[image: image1269.png]


doors   pinpoints   a   narrow   segment   of   the
horizon.
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PLATE   [image: image392.png]


                Chile   isolated  shrine.   Lines   of  sight

[image: image1271.png]


[image: image393.png]


   strings   are:   (1)   from   left   jamb   of  front   door
[image: image1272.png]


along   right   jamb   of
door   (this   is   the   direction
[image: image1273.png]


of   the   photo-  109 0 )
and   (2)   from   inside   center
front
[image: image1274.png]


door   through   the   outside   center  of
door   (90  ).
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Plate   14A:   Isolated
at   Xaac,
showing
peninsula
it   [image: image394.png]occupies,




[image: image395.png]



Plate   14B:   The   rear,
seaward   facing   wall   of   the   Xaac
shrine.   Note   window   at   center.
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16:   Xaac,
isolated  shrine,
parallel   to   north  wall   out   to   sea
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Plate   17A:
(coue)   at   Xelha   from
its  mouth.
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Plate   17B:   View   towards
from   Playa   del   Carmen.
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Many   modern  hotels   and   smaller
are
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