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The dmswe of pland apecies waed by the anciers Mava of the Yicamah reeion
previows ro A0 RO0 1000 has frvalved q nuantber of s of avgienents, 5 ool
which are idenvifiecl eonlogical specidation, ethnaborany, plane relices, Nngistios:
feonogeaeton amd plard rervadnsTossils, Revent emphasiy o woncovering and cno-
fvsing plare remmains from Mava oconpatione! and agrioultnral refics dermmisiraies
that direct evidence from avclaeciosioal contexts ean he abrained. T his svidense,
inchiveding Josst! poflen, seeds, aned steo amd wood Sragrierds, @ nveed fo evaluadie
WEFTEE FERMEs S FRase Species propased e R Been waed e e Mayae, The
resedty sipprort veews dealing with the dorinance of maize as o staple and the we
af gquask, agave, cofion, aRd tree specier, Peapaaiiions corceennge sienifeanoe of
TATTON, vetcae, Foed ooy, andd anvarandlc are red ved suppovted b direct evidence.

The study of ancient Maya agriculture i the lowlands of the Yucatan peninsular
region has Qourished douring the last deeade {cog. Harmison and Turner, 1978:
Flannery, |981; Wiseman, |983a). Emphasis has been placed on the siudy of relic
agricultural fealures, such as terraces, raised fields, and irrigation canals, in order
toestablish direct evidence of the types of agrotechnologzies emploved by the hMayva
amdl Lhe areal extenl of therr use (Adams, 1980 Adams ot al. 1981 Bloom ot al..
[983; Laton. 19735; Iriedel and Scarborough, 1981 Gliessman et al., n.d.; Har-
risen, 1977 Healy, 1983, Healy et al., 1980: Kicke. 19580 Matheoy, 1976, Pu-
leston, 1977 Siemens, 1951, [983a b Siemens and Puleston. 1972 Turner. 1974,
1983 Turner and Harmson, 1YE1, TUE3; Tumer and Johnson, 19749, Emphasis
hias also been placed on agriculture leading up to and sustaining the Classic period
culture (belore ADL 900-1,000% A second phase of the agricullural slodics has
attempted to establish the types and production sipnificance of the plants used by
the Mava during this time. This paper offers a brief overview ol the 5 tvpes ol
argumenis that have been uscd tooaddress this sceond phase ol study, T s suopested
that direct evidence for the economic species used by the Maya 15 retrievable and
that this evidence must take precedence over other assessments, especially in
dealing with the Classic culture.

TYPES OF ARGUMENTS

Argumen|s coneerming the use and apronomic genifcance of plant species among
the ancient Maya are numerous and vaned, However, at least 5 categories or
types of arguments can be identified: 1) ecolegical speculation; 2) cthnobolany:
3 plant relicts; 4y Inguistics iconowraphy;, and 3) planl remaimss Tossils
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Eeolowical specilalion

This form of speculation is bascd on the identification of likely plant species
that could have been available to the Mava and were ecologically suited for
cultivation or use within the Mava lowlands {Drucker and Fox, 1282, Unfn-
tunately, such speculation has, in the past. pained unwarranted measures of ac-
ceplance among some students of the Mava, The “artificial rainforest™ and root-
CTO Argurmienls are cases in podnd,

Artifieial rainfores! refurs Lo the seleelive clesring of the Forest so thar usefl
species are retained for food and fAber and for shade and other support of annual
cultigens, The result is not a cleared landscape per se but a “used forest.” Gordon
(1969) originally sugpesied the ddea, and Wiseman (1978) has produced models
sugpesting the long-term productivity of an artificial rainforest system. However,
direct evidence for this svstem or for the species specilic 1o it has not been found.

As formalived by Bronson (1968), the rool-crop argumoenl gsserls that maniog
aor cassava [ AManihor evenlerta Crantz), paniia or cocovam ( Xanrhosoma spp,
sweel potato [ fpomoes bataras (L) Lam. ], and jfegama | Pachyrhizis erosis (L)
Urh.] composed a signilicant, il not predominant, poction of the dict of the Classic
Maya, Bronson marshalls ethnobotanical, lexical, and other types of evidence 1o
support his position that these crops were used by the Classic Mayva—a point af
minimal dispule. However, supporl (or the argument thal thess rool crops wers
dominant staples relies larpaly on the proposition that root-crop productivity in
the lowland tropics is superior 1o that of maize (Xea sravs Ly and that population
pressures associated with the Classic Maya would have necessitated the use of
Lhe more productive (ceologically elicient) species. To dule, divecl evidence of
the sipnificance of root crops to the Classic Mava has not been fortheoming,

Fthnobeiamy

Some identifications of cultivars used by the Mava rest largely upon information
gathered subsequent to the Spanish Conguest, but also include information taken
from Postelassie documents {eodices, murals, and so forth), The iraditional species
complex of maize, beans (Phrasecius spp.), and squash [Cucurbita moschaea (Duch.)
Duch. ex Poir. and . pepo L] as ascribod o the Classic Maya and other M
soamerican peoples drew its early support from this tvpe of evidence as found in
such sources as Tozzer (1941) Rowvs (19310 Lundell (1933, 19358}, and Steggerda
(1941, Althoush maize, beans, and squash have received more recognition than
olher domesticates, these studies also demonsirated thal g Targe variely of olher
species were either cultivared or collected by the Mava. Lhe diversily ol the Mava
diet has been elaborated more recently in works taken rom archival materials
{Hellmuth, 1274; Reina and Hill, [980) and in studies of contemporary. tradivional
lowland Mava (Nalions and Nigh 1YE0)Y.

One of the more interesting arguments is that involving the raised and chan-
nelized Nelds of the wetlands of northern Beliwe as relics of Classic Muaya cacan
{ Theobromg spp) plantations (Hammond, 1977 Dahling 19793, Part of thiy ar
gument is based on ccological speculation. Bul part is also based on historic
accounts of the northern Belice-southern Quiniang Roa border song g% g major
cource of cacan. Unfortunataely, direcl evidence of larpe-scale cacao production
in that area during Classic times or carlier is unavailable, despite searches for its
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presence through the retrieval of plant remains from wetland fields and associaled
settlements (Turner and Hlarrison. 1981 Miksicek, 1983, Bloom ct al., 1%835).

Plat velicts

Far lack of a better word, the leem “relict™ is used to designate a plant species
whase distribution and density at the present limue has resulted from some past
activity of the inhabitants of the region concerned. For example, Lundell (1933,
1938) ohserved the high density of ramidn (Brosinuem alicasiruns Sw.) wilhin and
among Maya ruins and supgested that this spatial pattern may have resulted from
ancienl Mava semidomestication of the species, ils persistence having more o
do with ancient Maya use than with soil conditions subsequent to the abandon-
ment of Mava sites. Puleston (| 968) formalized the argument, utilizing a set of
assumpions concerning the storape capabilitics of chwffunes or underground
chambers for ramin, but he also relied heavily on the currenl distributicn and
population of the speeics. He argued that the species was 4 major slape in the
Poten area, especially at Tikal, during Classic times (Puleston, 19638, 1971, 1278,
1982 Puleslon and Puleston, 1971),

The problems with the remios argument have been well articulated (Sanders,
1973 Turner and Harmson, L4978 348-349; Miksicek et al., 19510}, although
speculation aboul the importance ol ramdn to prehispanic Mesoamericans con-
tinues to be raiscd al various conferences, mcluding botanical ones. Much ol the
evidence countering the ramdn argument is recent and 1s briefly summarized here.
Lambert and Arnason (1978, 1987) demonstrate that the present distribution of
the species near the ruins of Lamanai, Belize, can be explained by edaphic con-
siderations. Similar conclusions have heen reached by 2 ecologists, Frederick
Wiseman (1 983a; 163-104) and Charles Meters (pers. comnm.) working in Petén,
CGuatemala, and Vera Crue, Mexico, respectively. A recent study of plant remains
from a chudrun at Cuello, Belive (Miksicek et al., 198 1b), found no raman, Finally,
Reina and Hill (19803 have produced archival documentation that chultunes in
Alta Vera Pav. Guatemala, were used by Postelassic Mava o store smoked or
cured malze.

Tlant relicls have also been used as evidenct fir the wrgument that the ancient
Maya at Coba, Mexico, maintained orchards within the central partion of the site
{Folan et al., 1979}, This argument is consistent with Spanish accounts ol PosL-
classic Maya orchards near selilemuents (lecations unspecified). However, the Coba
study should be viewed cautiously for several reasons. O the |5 economic species
identified at Coba, only ramdn and giaya | Tafisia olpviformiy (HB.K.) Radlk |
show a strong statistical correlation with clite residences (Folan etal., 197%: Tables
1-4), probably reflecting the edaphic factors deseribed by Lambert and Arnason
{1982} at Lamanai, Morcover, the Coba study fails 1o account for the inlensity
of burning, culling, and planting done by modern farmers at the site, The distri-
bution of fmda [Citrus aurantiifolic (Chrislm.) Swingle] trees, an historic period
introduclion al the site, attests to the impact of these activilics oo the local flora,
Farmers have not cleared around large platforms and other relic Maya siructures
where i would be ditficult 1o cultivate, allowing raradn, guara, and other large
trees 1o prow, Many of the other “economic” species discussed in the Coba study
are secondary successional spouics characteristic of plots in long fallow.
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Linzuistics and iconagrapiiy

Various Postolassic {alter A1, 300-1.000) Mava murals have been described
as illustrating maiwe (Lothrop, 1924: 57) and several Mava codices depict buntd
animals {Villacorta and Villacorta, 19300 For the most part, however, minimal
allention has been given 1o the swdy of Mayva linguistics and iconegraphy 1-:}
produce direct evidenee of cconomic species used in Classic times. MeQuuwin
(1964 8, arguing for a glottochronological dating scheme, hypothesized thal 3
proto-Mava linguistic group (ca. 2,600 B.C.) was using words for avocado (J '25e
americana Mill), cacao, matze, manioc, swecl polale, agave (Aegave spp), chile
{Capsicion spp.). and squash. The proposed antiquity of these proto-Maya iy
is not important here, as noted by Bronsen (1966: 203), Rather, the fact tha
proto-Maya words can be traced [rom the 4 main branches of Maya linguistic
stock is sugpestive that these species were recognized and/or used by the May
previous to Postelassic times, Miksicek's perusal of the linguistic evidence has
ledd him 1o concur with most of MoiJuowan™s identifcations. He guestions the
proto-Mava wonds for agave and possibly manioc, and adds eolton {Gossipiin
hirsttuen L) and copal [Protiues copad (Schlect, and Cham.) Lngl] to the proie
Mlava lisl.

Puleston (1977} attempied 16 use Maya iconography to assess the significane
ol wetlands to the Classic period cullure. The potential for species identfication
in Mava lconography may exist. Schele (1978) has tentatively identified avocads
nanze |Ryesonima crassifodia (L) FLIBLEL], guava (Psediven guafova L) and 5@
podilla [Manilkara zapota (L)} van Royan), and Thompson (1981) may have
identitied a species of Xamthovom

Flant vemains aind ol

The most convincing evidence for the idenlilication of species used by the
Classic Mava is the recovery of plant remains from dalable Maya [eatures or i
relative chromological contexts provided by natural stratigraphy. Tn the past, the
potential lor recovery af such remains from wet-dry tropical habitats was thought
toy be limited. However, recent work has demonstrated the proscnee of Fossil pollen
and olher plant remains in 4 variely of contexts in the Maya area {Isukada, | 964
Wiseman, 1978 Miksicek et al., 198 L Fish, 1978). Moving from the general 1o
the spoeilic, these remains have been found in lake cores, ancienl aceupational
gtruciures, and ancient agricultural features.

Lake cores have produced cvidence of maize in Petén, Guatemala (I'sukada,
1366; Tsukada and Deevey. 1967 Deevey ol al. 1979: Wiseman, 1978), and in
northern Belize (Bradbury and Puleston, 1974), Maize pollen is usually transporiul
only short distances by wind. so that the presence of this pellen in the lake cores
indicates that the species was prown or used in the immoediate vicinity, Mest of
the lakes in guestion do not have major streams entering them, such thal long
distance waler transport of the pollen is not an issue. Contamination hinders (e
use of radiocarbon dating of the cores from many lakes in the lowlands (unless
wnid is encountered), but the depths of the finds leave ke doubt of the antigquity
of the maize pollen,

Recovering fossil pollen from occupational contesl has increased during the
past [ew vears. Wisemnan (Lurner et al.. n.d.} found maize pallen asseciated with
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a Classic period metade (grinding stone) at Copdn, Honduras, Pollen ol matse,
squash, agave. and possibly cotton have been found in varnous habitation struc-
tures at Edzna, Campeche (Fish, 1278). Other suggested economic species from
Edzna arc prickly pear {Opuntia sp.), catail (Tepha sp.), hackberry (Celtis spp)
and amaranth (Asprgranthus spp.). Pollen of maize and agave have also been
recovered rom a Postelassic (after A D, 830—1.000% harkbeater from Mohumul,
Belize (Susan Fish, pors. conm.).

Fossil pollen has also boen retrieved [rom agricultural or related features, Maire
and possibly cottont and amaranth were reported from a canal at Albion Island
{in the Hondo River), northern Belize (Bradbury and Puleston, 1974}, More recent
studies of pollen from the wetland fields at Albion Lsland revealed up (o 2% mairn
{Bloom et al., 1983). Pollen of mairs. and possibly cotton and amaranth, have
also been relrieved from the wetland fields at Pullirouser Swamp. northern Belize
fTurner and Harrison, [981; Wiseman, 1953b)

Of these finds thare is e doubl that the pollen of maize and squash are those
of cultigens. And, the pollen of agave is presumed 1o be that of cultigens because
the speeics were cultivated by the Maya at the time of Spanish contact, they are
poor producers of pollun, and no species of agave is native 1o the forest areas of
Bolize or southeast Mexico. The venfication of other cultigens must be taken
cautiously cither hecause ol identification problems or becausc they may represent
collected, nor domesticated, species. The identification problem is particularly
acute for the pollen of cotton and amaranth. The pollen of domesticated amaranth,
foor example, is indistingwshable fram that of many other species of Amaranthis
and Chenopodines, a number of which are disturbance weeds. And, cotlon is only
minutely different in size, seulpluring. and pore structure from its weedy relatives,

Ome of the most promising approaches being ulilivzd in the Maya area is the
recovery, usually by fotation procedures, and analysis of plant remains other than
that of pollen (and phytoliths), including sceds, and wood or stem fragments (Lable
1. First used in a major way in the Maya arca al Cucllo, Belize (Hammeoend and
Miksicek, 1981 Miksicek et al., 1981ab), and utilived significantly at Colha
(Miksicek, 1979}, and Pullirouser Swamp (Miksicek, 1983), the procedure o dale
has recovered and identified 18 econamic spocics (rom the lowlands, mostly from
the constructional (1l of ruins (Table 1). These finds include maize, squash, av-
ocado, cacao, tanze, hogplum {Spendias spi), allspice [Plrenia dioica (L.} Merr ],
hackberry, guava, sapodilla, calabash (Crescestio spp.). sivicote (Cordia dodecan-
e D), colton, copal, indigo (fadigafera suffudicosa Mill), and logwood (Hae
matoxyvion spp.). Use of this technique in context with the relic wellamd helds at
Pulltrouser Swamp and at Alhion [sland vielded fragments of carbonized maize
stems (Miksicek, 1983; Bloom et al, 1983y Also, maiwe charcoal, presumably
from below a wetland canal al Albion Island, has produced an uncorrected ra-
dipcarbon date of 670 B.C. (Bloom et al, |983).

Of these finds it can be stated with certainty that the remains ol maize, squash,
cotton, avoeada, and possibly cacao are those ol demesticated crops dating Lo
Classic times o earlier, Whether some of the fruits are wrue cultivars or semi-
domesticates, as opposed 1o collected species, is uncorlain, Most of the species
identificd are remains of fod crops, although seme fber and dye plants and
specics used for wood are included, For discussions of plant usage, the reader 15
directed G Lundell (1938).
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Another issue is thal of the proper interpretation to be given to the plant remains.
based on their “provenience” (location within an excavation unit). Plant remains
can be transported by wind and water and can be maved verlically within seil by
bioturhation, Hence, discovery of these remains in a Mava habitation struciue
or agricultural feature does not necessarily imply cultivation or use at that Jacalt,

The poellen of maiwe, squash, and colton, the principal species at issue (Tabls
23, are presumed not to be carried long distances in large quantities by natsl
agents. Therefore, 1l the species are present and associated with a suppression of
the pollen of the native flora, cultivation in the area of the find may be implisd,
Based on comparisons with pellen collected from various Lypes of contemparan)
plant communities in the lowlands, Wiseman {pers. comm,; Bloom et al., 1933_1-_:
concludes that when maize pollen constitutes 2% or more of the total pallen el
cultivation ol the specics in the immediatle area {of the source of the materialin
which the pollen was found) 15 indicated. Litde 15 known about the effect of wates
transport and bioturbation on all tvpes of plant remains in the Mava arca, With
the exception of a few rivers on the eastern and western seetions of the Towlands)
that cmply inlo the sea, most surface water courses in the Maya area extend only
short distances, leading into swamps or other low areas {bafos). However, studies
ol plant remains toagriculiural features in the lowlands have focused on northem:
Belize, an area with several major waterways,

Pollen ol economic species has been found on ancient rietares, and pollen and
other plant remains have been recoveraed in ancient structural 01l and agriculloral
features. Pollen rom lake cores has been discusscd above, TL s sale 1o concluds
that, harring conlamination, lhe maize pollen taken from a prinding sione fouad
buried in a habitation siructure represents the use of that species in or near the
location of the structure. Mo one has vel doelermined that the Mava hauled st
tural fill long distances, so that barring contamination or bioturbation, all plant
remaing taken from such Gl refects the presence of the species i the geneal
vicinity of the structure in question. Furthermore, when that [ s scaled by slong
o plaster, the latest possible dats thal the remains were deposited can usually be
estimated with a high degree of confidence.

Interpretations of plant remains rom canal Gl are problemalic because theie
prosence in canal sediments may have resulted {rom water transport at some
distance from their point of origin, especially in riverine contexts. Moreover, if
it is assumed that canals were periodically clearcd untl ahandoned, then the
remaing found in the sediments could dae o any tme after the feature was
abandoned. Tn contrast, plant remains found in the old cultivated zone or in the
artificially ¢created portions of wetland fields reflect the presence of thal speeics
in the vicindly of the feld or of the source of the materials used to construct the
fields. In either case. the planl remains were deposited during construction and
maintenance of the fields or were cultivated on ther.

INTERPREETAT NS

[rect evidence of Classic Mava domesticates includes maize, squash, manioe,
collon, avooado, swecl polalo, and apave and probably inclodes cacao and chile
(Table 2). 'lant remains found in archaeological context and linguistic evidence
suppoert the validity of this list. Mo remains ol domesticated manioe, sweel patats,
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Xanthosoma, or clule have vet been reported, although the linpuistic evidence
indicates their use,

Despite the various data and inlerpretve problems noted above, several pat-
terns related to the ancient Maya use of economic species prior 1o Postelassic
times are emerging:

{I} The culovation of maize during most, if not all, of Mava tenure in the
lowlands is unquestionably supported by all lines of evidence, Remaing of maire
are confirmed at Cuello as early as 2,000-1.000 B.C. and al Faxob (TPulltrouser
Swamp) in contesl with coramics similar 1o those a1 Coello, Fnvironmental con-
ditions throughout much of the Maya lowlands are suitable for maize cultivation,
and the Spamish document its use a5 a major feod source among the 1ath conlury
Maya. Henee, it is difficull nol by speenlale that maize was cultivated throughout
the lowland Maya domain in Classic times and that the scale of production was
significant.

(2} The presumed complementary domesticale Lo maive, squash (Cueyrdirg
meoseftate, O pepro and possitly O fiedfolia Bouchd), is confirmed by bath pollen
and other plant ramains. Interestingly, the third complementary crop, beans { Pha-
Secdfus sppa), hias not been confirmed in lowlands.

{3) The evidenes for Aber crops is increasing. Agave spp. has been identified at
Ldzna. Cotton appears between 1,000-400 B.C, at Cuello. Possible fssil pollen
of cotton has been reported in context with celic raised felds and canals in northern
Belize.

() The: Maya ulilized a larpe number of tree fruits, both domesticated and wild.
At least 12 species have been identiied by seed, stems, or wood fragments. In-
terestingly, combined with the pellen data the piclure that emerges is that of the
use of orchard-pardens, not unlike those that can be found throughout the lowlands
today (Netting, 19771, Whether orchard-gardens were localed al the center of sites
(nucleated scttlements), associaled with eliles or commaoners, or prown i special
lacatioms around sties, 15 nal known, Our hunch is that the central segments of
nucleated settlements were not zones of orchard-gardens, particularly in that many
of the central plazas were paved. Rather, orehard-gardens were probably asso-
ciated with residence structures away from the central plazas and with farming
abodes. Indeed, orchard-gardens situated between Farm housces or houses at the
edees ol “urban™ arcas may parlially cxplain the dispersed pattern of Maya set-
Nement, as implicd by Folan and colleapues (197%). Kegardless of the precise
situarion, orchard-gardens probably did not take up too much of the landscape,
as studies of regional pellen suggest an open vegelation throughou! much of the
lowlands during Classie limos,

D¥rect evidence 15 also helphul in evaluating several of the arguments developed
by other means:

L1} Raman, Brosiomen alicastryemn was probably atilized by the Classic Maya.
However, it 18 doubtful that 11 was a major dietary staple for the reasons disceussed
previously, [Useems unlikely that rermdn could have boeen wsed cxwensively by the
Mava and vet evade deteelion by Leehnigues used to recover its remains, although
it should be noted that 'likal—the presumed center of rapdn use in Classic Hmos—
has not been examined through the cxlensive use of NoEiion technigques,

(2 Caeae, The direel evidence indicates the use of cacao in Classic or earlier
times, L'he existence of cacao plantations on wetland fields in the Maya arca is
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nol supporied by the evidence. Plant remains ol cacao have not been found i
the wetland felds al Pulltrowser Swamp, and only a tew fragments of charcoal
have been found in the structural Gill at the adjacent occupation sites. 1t is doubtful
that the Mava were 5o cfficient in their use of cacao that vestiges ol ils large-scale
production would cscape the intensive search conducted there,

{3y Kool craps. Linpuistic evidonee supports the use of rool crops, especially
manive and sweet potato, Furthermore, wild Yanthosopta and manioe oceur
throughoul the lewlands, The significance of these cultivars 1o the Classic Mayt
is not known however, There are 0o published reports of pollen or other remaing
of the species, althouph evidenee of Yesmtfosemrr was apparently found at Tikal
(Mary Pohl, pers. comm.). Root ¢crops produce very little pollen, and a sirong.
argument can be made thal preservation problems hinder detection of such pollen:
Determination of the significance of root crops may awail more detailed studies
or the use of recovery technigues and methods of analveis that have vef 1o b
emploved in Mayva studies ina major way. Improvement of phytolith analvas of
examination of other intracellular planl crysials, such as calciwm oxakate, miy
prove usetul here,

(4) Ak, The use of Amaranthus in the lowlands has been supgested
(Puleston, 1477; lish, 1%78). Unfortunalely, the cvidence is slim, consisting of
the palynological identification of the genus, which includes a variely of wels
common throughaul the Maya lowlands, Furthermore, the lack of amaranth ri
mains in lowland Motalion samples casts strong doult on the use of the species,
in Classic iimes. Miksicek has found thal wse olamaranth (gathered or cultivated)
in other areas results in a dominance of thar genus in flotation samples collectel
from archacolopgical [alures.

SUMMATION

A variety of arpumoenis has been wsed (o suggest and to demenstrate econgmic
plant specics and their importance to the Classic Maya. The arguments based on
speculation and indirect evidence have been helpful in establishing possible spuuits
The danper with them is thal the interpretation of the pessible may becoms
accepted as fact. Farmers do not invariably choose to emphasice “staples”™ Ll
are the mosl ceologically cilicient for their local environments, and 1he degree of
reliance on particular seis of specics chanpes as sociocconomic conditions change
Interpretations focusing on efficiency-hascd speculation and cthnelotany o
consider the sociceconomic contexts from which the argument or cvidenee is
taken and 1o which they are applied (e.g., Turner, 1973},

Studies of plant remains have demonstraled that dircet evidence of the speciss
usedd by the Maya can be retrieved. Wiale in their mfancy in the Mava area, e
techniques of retrieval and analysis ol plant remains have move than demonstrated
their uselulness. owever, several problems exist wilh the data at this tme. First,
Loo much emphasis may be given to the materials thal proserve. Chbviously, whal
15 fomnd 15 what preserves or what can be detected, given the techniques available,
This point may be particularly important with respect 1o the lack of remains of
root crops, vegetables, such as the tomato { Lycopersicon escidenium ML), and
heans in the lowland cone, Second, studies that have used technigques 1o extra
tissil pollen from relic habitation structures or agricultural features ave few i
number, and spatial coverage is small. perhaps resulling in # skowsd dala Tase
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Indewid, northern Belize has received by far the maost atleniion, while Pelen and
the northern and southern lowlands have been relatively ignored, Studics from
different regions may well reveal the past existence of larger and more regionally
specialived crop assemblages than the data presently indicate. Finally, phytolith
research has only begun in the Maya lowlands (Wiseman. 1983b), and the de-
velopment of this technique may allow the detcction of various other species.

The neal 10 yr, barring a major reduction of research, will undoubtedly expand
the data pertaining Lo ceconomic species utibized by the lowland Maya in Classic
times and earlier. We cxpeet that this evidence will indicate the use of a large
number of plant species {Lundell, 1238) hut with an emphasis on key staple and
olher crops, cspecially maize and cotton. that increased in significance up 1o the
collapse of the Classic lowland Maya.

AUKMNOWILRDOMENTS

The aulhors thank (he following projects, agencics, and governments that supported their work:
Peovecio Arguenldpicn Copdn; C. Baudez {direeier), Hondurus: Cuello Project, M. TTammeond (di-
eeclec), Mational Genpraphic Socicty, Belize, Colhy Project, T Hester [director], Centoa Studie Ricerche
Ligabue. Belize; and, Pulltrouser Swamp Projects, Turoer und Peter T Harrison (directiors), National
Science Foundation, Telize. We especially appreciate bhe wssistance of our colleagne, FPrederick Wise-
g, who has discussed the wopic at lengeh wath ws, and of 2. Eale Smith and William Coe who
allewed us to include the Tikal material in the tables. Finally, we thank the reviewers of this article
for their ceitiques and assistance, This paper s worevision of that presented in 1981 at the L3th
International Biotanical Congress, Sydney, Ausialia,

LITERATLURE CIT'ELY

Mdums, B EOW, 1980, Swamps, canals and the leeations ol ancienl Maya cities. Antiguoity 54: 2046—
214,

—  W_E. Brown, Ir,and T. P Colbert. 1981, Radar mupping, archosology and ancient Maya
Tand use. Science 213 [437=1403,

Blaom, T R, & Mobl, 0 Buttlerman, F. Wisenan, A, Covich, O Miksicek, 1. Ball, and 1. Stein.
1983, IPrehstorie Maya wedlond agriculinee and the allovial soils near San Antenio Fig Hoodo,
Relize, Mature 300; 417415,

Beadbury, |, and LY E, Puleston. 1874, The uss of pollen analysis in investigations of prehistoric
agriculture, Paper, 73th meeting, Amer, Assoc. Anthropal., Mexieo.

Deansan, B, 1966, Rools and e subsistence of the ancien Mava. Southw, | Anthropel. 22; 251-
2T,

[ghhn, B M. 1979 Cropping cash in the protoclassic: a cultural impaet stalemenl. £ Mava Ao-
chaeolopy and Gthoelogy, M. Hammond and G B Walley, wd, po 21-37, Tiniv. Texas Press,
Anstin.

Deevey, E. 5. T2 8, Rice, P M. Rice, L Yaughan, M, Breoner, and b S, Flaooere. 19790 Mayo
urbanism: impact on a tropical karst environment, Scienoe 206 298306

Dhucker, Pooand 1 W, Fox. 1982, Swidden didn’ make all that midden; the search for ancient Mayan
aproncomies. I Anthropal. Bes 380 [T0-120.

Euloa, 1. T 1975 Ancient agricultural farmsteads o the [Rio Bee region of Yocatan, Conde. Uiy,
California Archacnl. Res. Faciliy 27,

Fish. 8. K. 1978 Palynology of Edzna and Aguecatsl; environment ond econony, Paper, 4 3rd annual
meeting, Soc, Amer, Archacaol,, Tucsen, AL

Flannery, K. Y., ed. 1381, Mayve Subsistence. Studies in Memory of Dennis T Puleston. Academic
Press, Mew York,

Talan, W. I, L. A, Fletcher, sand B, B, Eiole. 1979 Fruil, fiber, hark, and resin: social organization
ola hMava urban cenier, Science 204; 6977101,

Friedel, T. AL, and ¥, Searboroogh. 1951, Subsistence, rade and development of the ceastal Mayva.
in The History and Drevelopment of Mava Subsistence: Sadies in Memory of Deonnis E.
Pulesten, B V. Flannery, cd, . 131-155. Academic Pross, Mew York.



192 ECOIMOMIC BOTANY VL

Giliessman, 5, B, B 1. Tarner 1T, . L Rosado Mav, and M. F. Amador. nd. Ancient taised
agriculiure in the Mayva lowvlands of southeastern Mexico. Fr Ancient Dramed Tield Agceui
L I Darch, od, British Archacel. [eports, Oxford {in pressh

Cordon, B. L, 19464, Anchropogeography and rainlorest ceology in Bocas del T'oro Provinee, Pana
Oftice of Maval Bescarch Heport, Contract 205600-3 NE 388 067, Univ, Califorma, Beri

Hammond, M. 1977, The carlicsi Maya, Scwentihe Amer, 2360 1146=133,

cand . H. Miksieck, 1951, Beolegy and cconemy of' a formative Maya site at Cuclls, B

I Ficld Archacaol, ) 2oU-241

Harmison, B, 10 LUF, The nse ol e bujos and the Tall of the Mava, £ Sociel Process snd M

Frehistory: Studies in Memory ol Sic Evic Thompson, M. Hanunond, ed, p. $69-308, A

Press, Tondon

cand BT, Tumner 1, ed. 1978, Pre-Hispanic Mavya Agriculture, Univ, Mew Mexico Fr

Albuouerngque,

Healy, F. F 1933, An ancient Mava dam in the Cave Dstrict, Belize 1 Field Archacaol, 1500

141

O van Waarden, and T. I, Andersom. 19580, Nueva evidencia de las termzas Mavas en B

Ameérica Indipena 40 TT3-786.

Ilellmuth, M. 1974, Cholti-Lacondon (Chiapas) and Petén="'1z4 agriculture. setlement paeen,
population, fe Social Provess im Mava Prebistory; Stodies m Memoery of Sir Ene Thomps
M, Hammond, vd, p 420445, Acndemic Press, London.

Karke, M, 81 G, 1980, Prehisloric pecioalture in the Bediee Biver Yualley, World Archaeol, 220
287,

Lamberi, J, LY H,, and T, Armeson, [958 Dasteibution of veeelation on Meava roins aod s
Bsnstip W aocient Jand-ouse ol Lamanad, Belioe, Turciolba 28: 33-41.

L uoscd C1BEZ Raende aod Mavo cuins: an ecological, nof an econmnis, 1elalion, Soe
2 298300

Tothrop, 5 1924, Tulum. Ao archaealogical study ol the east caast of Yucatan, Publ. Carpegizl
Wash. nr 335

Lundell, C. L. 1933, The agriculture of the Maya, Southw, Bev, 19 65=77,

1934, IPlants prebably utlized by the Old Emipire Mava obf ewen and adjacens Lewlar
Pap, Michigan Acad. Sci 24 37=34,

Matheny, BT, 1976, Mava lowland hydraulic svstems. Scicnee 193 639-646,

MeOQuowan, W, 1964, Los origines v Ja diferenciacién de los Mavos scgun s inficre del csi
comparanye de ks leneuas Mavanas, £ Desarcollo colturel de los Maves, B, Vel and A, R
el Linav, Aatenomma de México, Mexice, TLF.

Mliksicek, €. FL 197% Note on paleobotanical materials Trom Colha, Fe The Colla Projecs, 18

A Collection of Intecim Fapers, T. B, Hester. ed, Center for Archaeol. Res.. Univ, Texas,

AL,

1953, The mocrollogal remains of the Pullirowser aeea: settlements aod helds. fa Pullls
Swummp: Ancient hMava Habitad, Apvicolture and Seclament in Morchern Beliee, B L T
II and T, T Hacvison, ed. po 84104, Tiniv. Texos Press, Auslin.

BNk, Rird, B Pickerspill, 5, Donaghey, 1. Cartaright, and ™. Mammond. 19814, Precls

levwland maiee from Cuello, Belize, Nature 289 56-3%.

L I I Elaesser, [ A Wuesben, B 1Y Brehns, and N, Hammeond, [$51b, Rcthinking ram

A enmment an Reina and Hill's lowland Maya subsistence, Amer. Antigquity d6; 9161

Wations, 1. I, and 1, B, MNigh, 1980, The cvelutensry potential of Lacadon Mava sustiined-)
trapical forest agriculturs, [ Anchropol, Res, 360 1=340,

Metting, RoM. 1977, Mava subsistenes: mvthelogies, analogies, possibilities, SrThe Origins of y
Civilization. 1B, E, W, Adems, ed, po 299=333 Ly, SNew Mesiow Press, Albuguerygue.

Puleston, 1y, B, 1968, Broseecor alicasirars as o subsistence wlivrnolive foc the chassic Mo
cenlral southern lowlancds N A thesis, Ulniv, Pannsyl vania, Philadelphia,

— 1971, An experimental approach to the function of Classic Maya chnltuns, Amer. A

30 32250,

1977, The art and archacolopy of hwdraulic agriculture i the Maya lowlands, o fi
Frocess in Mava Prehistory; Studics in Memory of Sir Eric Thompeson, & Flammond, @
440467, Academic Press, London.

1975, Terracing, raised felds, and tree cropping in the Mava lowlands: a new persper
an the geagraphy al power, fp Pre-TTispanic Maya Apriculiure, P D Tarrizon and 0. Lo Tu
L, edl, p. 225245, Ulniv. Mew Mexico Press, Alhuguergue.




La] TURMER & MIKSICEFE: MAY A ALGRNLLTLIRE 143

TUB2, The role of comon i Mosasubsistence, ds Maya Subsistence; Studies in Memory of

Dennis B, Fuleson, K. ¥, Flannery, ad, p, 349-351, Academic Fress, Mew Yol

cand 005 Puoleston, 1971, An ecolopica)l approach to the arizins of Maya civilizations,

Archacol, 24- 330-337,

Reina, R, B, and B, W Hill, 11, 1980 Twwland hMaya subsistence: notes from athnohistors and
ethnography. Amer. Antiquity 45 T4-7%

Rovs, B, L. 1951, The ethnohatany of the Mayva, Middle American Bes, [nst, Publ, noo 2, Tulane
Timiv., Mew Oirleans, TA.

Saaders, W. T. 1973 The cultural ecology of the lewland bayal a rfe-evaluation. fn The Classic
Mava Collapzse, T, I' Culbert. od, po 325=3486. Univ, Mew Mexico Press, Albuguergue.
Schele, L. 197%. Plantsand animals on the sarcophagus sides at Palengue, Paper, 43rd Annual Mecting,

oo, Amer. Archacol, Tucsen, Af.

sicmens, A. H. 19810 Prehspanic use of wetlands in cthe ropical lowlands ot Mesoamerica. fn The
History and Development of Mava Subsistenee: Soudics m Moemory of Dennis E. Palestan, K.
¥, Flannery, cd, p. 205=225, Academic Pross, Mew York,

L9EFn, Onenled msed Oelds inoeeneral Yern O, Amer, Antgunty 48 83-102,

———, 1983b, Wellund agcicolluce o pre-Hispanic Mesowmerica, Creope, Hew, 73 16— 51,

cand T3 B, Puolestan. 1972, Ridpeed fields and associated fenlores in seothenn Campecle: new

perspectives on the lowland Mava. Amer. Antiguity 37; 228-234

Stegeerda, M. 1941 Maya Indians oM Vucatan. Publ Camepie Inst, Wash, no, 531, Washinpton, T

Thompson, 5 A 1981, Faidenees for the Precninmbian use of aroids, Paper, dth Ethoobiology Canl,
ITImiv, Missond, Columbia, MY,

Tozeer, &5, 1941, Tanda’s relacidn de las cnsas de Yocatan, Pap, Peahody Mus, Acchaeol. Ethool.
Val. 8, IMarvard Univ., Cambridpe.

Tsukada, M. 1966, The pollen sequence. Frie Ul M. Cowpill, G B TTutchinson, A, A, Racek, . F.
Croulden, B, Patrick; and M, Tsukada, The history of laguna de Petenxili-a small lake in northern
Croatemula, Mem, Conneclicud Acmd. Acls 17 63-66,
candd B8, Deevey, Jr, 1967, Pollen anulyses [rom feur lukes in the southern Mava arca of
Guatemaola and Bl Salvadoy. fo Cleaternary Poleoecology, B, ) Coshang and W, E Wright, Jr,
e, po 303332 Yale Ulniv. Press, Mew Fluven,

Turzer, B, L., I 1974 FPrehastorice intensive apriculbune i the Muvao lowlands, Scienee 155 118=
124,

— 197E, The davelopment angd demise of 1be swidden thesis of Muayva apricoltune, fo Pre-
Hispanic Maya Apriculture, P. 120 Harrisan and B L. Tumer 1, ed, po 13222, Dlniv, Mew
Mexicn Press, Alhuguerque.

—. 983, Once Beneath the Forest: Mrehistoric Terracing in the Rio Bec Region af 1the Maya

Lowlands. Westvigw 'ress, Boulder.

cand I Do Harrisen. 1978, Implications from ageiculture for Maya prebisiory, Fa Pre-Fhispanic

Mava Agricultare, I' D, Hareison and B, L. Tuenee 1L ed, po 237373 Ulniv. New Mexico

Press, Albuguerque.

, and 11, Prehistore raised-teld agriculture in the Mayva lowlands. Science 215
00405,
— il cecl, 18ER Pulllyouser Swamp: Ancienl Muva Hobilul, Arriculiooe pnd Seiclement

in Worthern Belize, Univ, Texas Press, Auvstin,

cand W O Jolnson, 19790 A Maya dion o lbe Copan Valley, Hondurws, Amer, Anliguily

44 209303,

Ol Mahoed, Fo M. Wisemon, B, L Turner, andd J, Poale, ndl. Habitar ¥ agricultura
en Ta vegion de Copdn, Fo Introducidn o o argqueolosiy de Copdn, € Baude:s, od, Tomo [,
Capitulo 1. Costa Bica (in pross),

Villacorta <, 1A and C. A Villacorta O, 1930, Codices Mavas. [a Tipografiz Macional, Cratemala,

Wiseman, T, M. 19783, Apricultural and historical ecolaogy of the Mava lowlands. 7a Pre-Tlispanic
Mawva Agriculture, I, I Harrison and B, L, Turner 11, ed. . 63-=1 13 Univ, Mew Maexicn Press,

Albuguerque.

19834, Subsisicnee and complex societics: the case of the Mava, Advances Archaeal. Method
and Theory 6 [43=18Y,

1983h. Analvsiz of pollen from the liclds at Pullirouser Swamp, fn Pullteouser Swamp:
Amvienl Mayva Habid, Aprniculiure and Sceitement in Northern Behee, B, L. Turner [L and .
LY, Harreson, ed, po 10— 1% Ulnov, Texos Poess, Austin.




