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2.1 Chicle (manilkara zapota spp.)
Peter W. Alcorn

Botany and ecology ofchicle
"Chicle" is a common name that refers to a number of different species of plants, found from Argentina all the
way to Florida. These plants either exude a sticky white latex, produce a fleshy brown and very sweet fruit, or
were once used in the manufacture of chewing gum. However, only one species can legitimately be referred to as
the first class chicle of chewing gum fame, and that is Manilkara zapota (L.) Van Royen, in the family
Sapotaceae. Even within its native range, two additional species are often mistakenly referred to as chicle. Both
of these species have also, at one time, been used in the manufacture of chewing gum. Manilkara chicle, and
Pouteria reticulata are clearly distinct from M zapota, and are referred to by those who know chicle, as second
and third class chicle, respectively.

Manilkara zapota is a tree that can reach over 45 m in height (Lundell, 1933a), and over 125 em in diameter
(Pennington, 1990). Mature trees are evergreen or semi-deciduous, show pronounced sympodial branching, and
havespiraHy arranged,simple leavesc1ustered atbraneh tips (Pennington, 1990). The-cream-colored flowers are
bisexual and sympetalous, with petals alternating with petal-like staminodia. They are axillary, solitary, and
occur densely packed at branch terminals. The brown, scaly, rough skinned fruit is about 4 em in diameter and is
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extremely sweet. The fruit usually contains 2 to 5 flat, shiny, dark-brown seeds (avg. 1.72 em long; pers. obs.)
with a long basi-ventral hilum scar and thick testa.
In the field, older trees are immediately recognized due to the omnipresent diagonal slashes -- testament to the
great economic importance of this species and the diligence of chicle harvesters (chicleros) to locate every
tappable tree -- extending the length of the bole and often well into the lower branches. Trees of25 cm DBH or
more are usually conspicuously scarred with this pattern. The bark is usually gray and furrowed on younger trees,
becoming very thick, deeply fissured, or checked with age. The slash (inner bark) is distinctly pink or
occasionally white. The leaves, especially on younger plants are distinguished from co-occurring species by their
coriaceous leaves, thick and abundant white latex, the presence of epiphylls on the upper, dark green surface, and
lack of such plants on the lower, yellowish surface. The leaves also have a distinct yellow midvein and
secondaries that join the midvein at very uniform, nearly ninety degree angles. Leaf size and shape vary
considerably (5 - 15 cm long and 3-8 cm wide) and cause more confusion than elucidation. The tree's canopy is
usually very dense and the sympodial branch form is immediately distiguished.
Chicle is found in various habitats of sub-tropical moist and sub-tropical semi-deciduous forest types. These
include both upland and scrub swamp forest types of Belize, both high and low stature semi-evergreen forests of
Quintana Roo and Campeche, Mexico, and the primary forests of much of the Peten basin of Guatemala. The
species also does quite well throughout its range, in late secondary forest types.
Chicle is a dominant species in the forests where it occurs, often reaching densities of as high as 85 stems per
hectare (> I0 cm dbh), and is almost always found within the top 10 dominant species, in terms of number of
stems and total basal area. The species is important to a host of animals that count on its sweet fruit throughout
the dry season (though fruiting seems to peak at the end of the dry season, from March to May). Among those
animals observed consuming the fruit are both howler (Alouatta pigra) and spider (Ateles geaffroyi) monkeys,
various parrots (Amazona spp.), kinkajous (Potasflavus), tapir, peccary and various species of bats.
The other disperser that may actually carry chicle seeds from the source habitat to a different habitat, is the bat.
The potential importance of bats cannot be overstated. In fact, the activities of the bat may have a great deal to do
with the present distribution of M zapata. One possible explanation for the high incidence of chicle trees around
Mayan ruins is (following the conclusions of Peters [1983], regarding Brasimum alicastrum) that their seeds are
dispersed there by bats, which carry the entire fruits back to their roosts (Hall and Kelson, 1959). Barbour (1945)
has also observed that the bat Artibeus jamaicensis parvipes roosts in trees of M zapata. The popularity of
Mayan ruins to roosting bats is well known.
Kinkajous, a raccoon relative, have been observed feeding on chicle fruits and bats have been observed either
taking fruit or visiting the flowers. Heithaus, et aI. (1975) observed entire flowers being consumed by three
species of bats (Carallia perspicillata, Artibeus jamaicensis, and A. lituratus), all of which are native to the chicle
region. Heithaus et aI., (1975) also mention that it is rare for a plant species to exhibit both bat-pollinated and batdispersed syndromes: "Only Manilkara zapata had both bat-dispersed pollen and seeds" (p. 843). These authors
also found that one bat species (Glassophaga soricina), observed in Costa Rica, carried chicle pollen on its fur in
60% of their captures, and chicle was one of the six plant species most commonly represented by pollen on these
bats. Furthermore, Pennington (pers. comm.) suspects that species of Artibeus bats are the principal pollinators of
chicle.
The species has a substantial native range. Manilkara zapota is found in part or all of the Mexican states of
Tamaulipas, Mexico (Martinez, 1959), Veracruz (Schwartz, 1990), Oaxaca (Martinez, 1959), Chiapas, Tabasco,
Campeche, Yucatan, and Quintana Roo (Pennington, 1990). It occurs nearly throughout Belize and the Peten of
Guatemala, and has been recorded from isolated locations along the Atlantic coast of Nicaragua (Pennington,
1990). As a result of this broad distribution, chicle is recognized to have been a significant part of both the Aztec
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and the Maya cultures (Roys, 1931). And yet, almost no information regarding how the plant was used by these
peoples is documented.
In the more recent past, chicle has had the distinction of being probably the single most economically (and
politically) important plant species in Central America (Schwartz, 1990; Lundell, 1933a, 1933b, 1934). What is
known about the species is a direct result of this economic importance. However, only very basic information
about productivity, growth rates, distribution, seed germination requirements, etc. has been published. The most
complete data have been gathered by various ejidos (indigenous forest communities) in Mexico that depend on
the revenues from the harvest of chicle, and these data are not published. Data gathered from various sources
(Lundell, 1937; Jorgenson, 1993; Schwartz, 1990) have recorded chicle yield figures offrom 1.5 lbs per tree in
Mexico, to an average of between 2.4 and 4 lbs. per tree in the Peten. Yield is dependent upon many factors,
however, including the size of the tree, how many times it was tapped in past, how intensively it was tapped, the
weather at the time of the previous tapping, and probably many other factors, none of which have been
documented. One thing is dramatically clear - yields of 14 kilograms per tree recorded in the early days of the
industry are unheard of today.
[n a small study in Belize, Alcorn (1994) reported that spacial distribution of chicle trees appeared clumped.
Structure of the seedling and sapling population was representative of a healthy and reproductive population.
Distribution of seedlings and saplings also appeared to be clumped and indicated that most seeds germinate within
the 7 m "canopy shadow" of the parent tree. This study also revealed that the highest levels of seedling mortality
occur beneath the parent trees, showing only a simple pattern of density dependent mortality. Probably the most
significant information about chicle population dynamics generated from this study is that chicle is likely a gap
dependant species. In other words, its seedlings maintain a slow growth rate on the forest floor until a gap in the
canopy opens, at which point the growth rate increases exponentially as the tree grows to reach the top of the
canopy. This is a classic primary species canopy strategy (Hartshorn, 1980), but indicates one of the most
important reasons chicle has never been successful in plantations - it simply won't grow tall enough in clearings.
The only thorough study of growth rates of mature trees was conducted by 1.S. Karling, in 1934. Karling
documented an annual growth rate of approximately 0.5 cm DBH per year for trees in the 20-30 cm DBH size
class. However, his study does not indicate sample size and Karling himself notes that huge variations (of up to
1.7 cm) were documented.
Clearly, the amount of information lacking about the ecology of chicle is far greater than the sparse knowledge
upon which we must base most of our decisions about its status, potential, and management.

Economic background ofthe chicle extraction industry
Despite the extensive distribution, vast anthropological and economic importance, dominance in forests, and
exceptional value as a food resource, relatively little is known of the ecology and natural history of chicle
(Pennington, pers. comm.; Egler, 1947). The chewing gum habit, and the industry that feeds it, may never have
developed had it not been for the discovery of natural chicle latex. The discovery of chicle at a time when the
invention of modern chewing gum was in its infancy meant that the two would become inextricably linked
forever. Some of the most incredible fortunes amassed in the United States were chewing gum riches in the early
1900s. These fortunes were almost as quickly lost as they were gained, in the high-flying world of chewing gum
marketing.
While chicle is most widely known by its latex, which is, used in the manufacture of chewing gum - hence the
brand name "chiclets" - chicle has endured a long history of exploitation by human cultures. Beginning with the
Aztecs and Maya Indians, the fruit was popular because of its sweetness, and the latex (gum) was chewed by
women and children (Roys, 1931). As the last stronghold of the Maya culture fell and European cultures took
root in Central America, chicle was still an important culinary species. The Europeans considered the chicle fruit
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a delicacy for its subtle flavor and high sugar content. Despite their appreciation for the fruit, no evidence exists
to indicate that the Spanish cultivated or favored the species. It was not until the development of chewing gum
that evidence for changes in the structure of the chicle population became important. Even that evidence,
however, is anecdotal. The economics of chicle extraction have historically been dictated by the buyers of the
resource - American companies such as Wrigleys, and American Chicle (now Warner Lambert). The primary
motivation of these companies was to acquire as much chicle as they could, and pay as Iowa price for it as the
sellers would stand. Consequently, there was never any regard from the buyers for the long-term wellbeing of the
resource or the chicleros. This tradition has continued under the present chicle buyers -- Mexico, Japan, Italy, and
South Korea.
The chewing gum industry began in the late I800s when chicle was tested as a cheap substitute for rubber. A
New Yorker named Adams rediscovered its attributes as a chewing gum and began marketing the product with
nearly instant success (see Hendrickson, 1976 for a complete review of this event). Several other companies got
on the bandwagon and developed their own brands as gum chewing became a national craze. By the mid- I900s,
the tapping and export of chicle for chewing gum was the most important industry in the Yucatan and the Peten
(Schwartz, 1990). It was during this time that much of the three-nation area was mapped and most thoroughly
explored. Most of this exploration, including the discovery of archaeological sites, was done by chicleros.
During peak years of chicle production (1930- I950), as much as 10,800 tons of chicle was exported from the
three-country region (Belize Customs Report, 1942- I952; Jorgenson, 1993; Schwartz, 1990).
Gum was very popular among soldiers in both world wars, particularly among American World War II soldiers

who spread the popularity of gum to the far reaches ofthe world. The resulting increase in gum consumption (see
Jorgenson, 1993; Salafsky et aI., 1993; Reining et aI., 1991; Ashcraft, 1973; Olizar and Olizar, 1968; Belize
Customs Report, 1949; Egler, 1947; Hill, 1937; Standley, 1925; and Heyder, 1930, for a more complete
description of the economic trends of the chicle industry) led to excessive demands on the chicle resource
(Schwartz, 1990; Bartlett, 1935; Lundell, 1934) and ultimately the development of more dependable and cheaper
synthetic substitutes. By 1960 the chicle boom was over, and by 1980 the industry came to a comparative
standstill.
While the chicle industry declined, the gum industry not only survived but thrived. The chewing gum industry did
a total retail business of$140,000,000 in 1942 (Egler, 1947), and over $1.5 billion in 1986 (Warner-Lambert,
1986). This transformation was largely due to the fact that at about the time that natural chicle was becoming
depleted, chemists determined how to manufacture a petroleum based gum that was cheaper, of more consistent
quality, and of apparently limitless supply (Hendrickson, 1976; Schwartz, 1990). Not all gum manufacturers
switched entirely to synthetics, however, and for the last 40 years, meager purchases by these companies have
kept the chicle industry alive, although at a scale that is only vaguely reminiscent of the chicle boom of the early
century.

The effect ofland use change on the chicle population
While changes in land-use most assuredly effect the chicle population throughout the region, how the effects are
manifested is largely unknown. At the same time, it is quite clear that in spite of massive environmental and
ecological changes in the region, chicle has survived. Whether the species' dominance in the forests it inhabits is
a result ofthe land-use changes ofthe past is as valid a question as whether there has been a negative effect on the
population.
Even though the Yucatan plateau is oflate tertiary age, according to Graham (1977), much of the Yucatan's
forests are of recent origin, developing their present characteristics only about 11,000 years ago. Climatic factors
have contributed to the forest structure, most notably hurricanes (which have been shown to dramatically
influence the patterns of regeneration for chicle [You and Petty, 1991 D, and fires. And though there is scant pre-
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human evidence for hurricane activity, events like that of 1931, where vast tracks of forest were destroyed, were
probably relatively common.
Following the arrival of human beings to the region, additional influences on forest structure and composition
have developed. The Maya civilization is known to have flourished from about 2000 Be. to 1000 AD., although
their ancestral characteristics and eventual demise are not well understood (see Hammond, 1982, for a review).
The influence of the Maya on the structure of present day forests of the Yucatan Peninsula and Peten Basin are
not entirely known. However, it is well documented that population levels were much higher for the region than
they were when the colonists arrived, and that probably vast areas of forest were cleared in order to cultivate land
for the production of food (Rice, 1991; Hammond, 1982). The effect of this clearing on the regeneration offorest
tree species had to be substantial. In fact, it is hard to believe that after only perhaps 10 to 20 generations of trees,
the effects of the Maya agricultural and forestry practices would not still be highly evident in the present day
forests. Furthermore, if the Maya actually favored the species (by not cutting it down) when they cleared areas or
built living structures, the trees would have had a tremendous advantage over other species following the collapse
of the Maya civilization and the natural regeneration of the forest vegetation.
Following the decline of the Maya, and their eventual conquest by Spaniards, various forms of forest resource
extraction took place, gradually increasing in intensity to the present. Most economically important of these
activities are the extraction of logwood (Haematoxylon campechianum - used as a source of dye in Europe [see
Joseph, 1987]), timber, chicle, and both widespread and localized slash and burn agriculture. Each ofthese
industries and their associated activities has had some impact on the structure and composition of the forest.
Although timber harvesting has been taking place in the region for over 250 years (see Edwards, 1986; Napier,
1973, for a summary), systematic harvesting has only been in practice for the last 150 years (Standley and Record,
1936; Edwards, 1986). Logging of mahogany (Swietenia macrophylla), and to a lesser degree Spanish cedar
(Cedrela mexicana), gradually replaced the extraction of logwood as the primary export commodity of the region
and was a fundamentally different extractive industry. This transition occurred over a period of about 100 years,
from the late 1700s to the late 1800s. Unlike logwood, the cutting of mahogany required gangs of 10 to 50
individuals, the use of teams of cattle, and caused marked damage to surrounding vegetation as a result of
treefelling, barquadiers (yarding areas), roads, even railroads, and access to water for transport. The effect of
intensive harvesting oflarge mahogany trees began to be noticeable by the early 1900s. Lundell (1937) reported
that southern Peten had already been exhausted of large mahogany trees by 1920.
The practice of mahogany cutting probably influenced the overall composition and structure of the Belizean
forests (Brokaw and Mallory, 1993) as well as forests of Mexico and Guatemala. However, specific effects of
logging on species other than mahogany have not been documented for the area. General effects of selective
logging from other areas (Ganzhorn et aI., 1990; Johns, 1988; Uhl and Vieira, 1989) include: the decline of
overstory tree size; a decline in the number of seedlings of woody species (and an increase in the number of
herbaceous plants); reduced thickness of litter layer; and a dramatic increase in the number of trails, roads and
barquadiers and other small artificial clearings.
Whether or not timber extraction affected the current density and distribution of mahogany in the region is not
known. It is certain only that the largest size class of the species has largely disappeared as a result of logging
(Brokaw and Mallory, 1993), though some areas may have been spared and some large individuals may remain
(Wright et ai., 1959). As for the effect of mahogany removal on the regeneration of the species, work in Quintana
Roo, Mexico, has shown that regeneration of mahogany is improved following heavy disturbance such as timber
extraction (Snook, 1989). Snook also found that some mahoganies matured to commercial size at 40 years of age.
Given these possibilities, it could be that the 200 year history of logging in the region is perpetuating existing
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densities of mahogany. Although mahogany is not the subject of this report, the impact of timber extraction in
this region is extremely relevant to the past, present and future of chicle extraction.
Around 1866, the first chicle taken out of Belize bound for foreign markets probably came from Guatemala and is
not documented by Belize government records (Schwartz, 1990). Apparently, this was a common practice in the
early years of the industry and has made it difficult to quantify total amount of exports. By the early 1920s, the
chicle industry was well established in the region (Egler, 1947). The industry reached its historical peak of
production during the middle 1940s, and began a steady decline following that peak (Belize Customs Reports,
1942~ 1952).
Several researchers of that era have suggested that the increased demand for chicle resulted in extensive over
harvesting of the resource (Heyder, 1930; Lundell, 1933a; Karling, 1942a; Gilly, 1943; Egler, 1947). These
authors provide anecdotal evidence of a 5-15% mortality rate for tapped chicle trees, and some (e.g., Lundell,
1933a) suggested that the industry would not survive at peak production without periodic breaks in all tapping
activity for several years. Despite forecasts of high mortality, the resource appears to still be rather abundant.
However, a human influenced mortality rate of even a low level, acting on a single species, could have a
pronounced effect on the population structure of that species.
The chicle resource
The chicle tapping season begins with the arrival of the winter rains around July, and is usually over by the end of
February when the rains abate. Trees at least 20 cm in diameter are oftappable size. Trees are "tapped" in a
herring-bone pattern, with a central channel running vertically up the tree, and lateral slashes intersecting the
vertical about every 40 em. Slashes are made up the bole of the tree and into the upper branches as high as 30
meters, by agile men (chicleros) wielding razor sharp machetes and slashing through the bark to the sap filled
phloem tissue. Because of the potential damage and limited yield produced through this tapping method, other
tapping methods have been attempted but have failed to increase yield or reduce damage (including the Ibidem
method used for rubber trees, Havea brasiliensis [Karling, 1942c] and extraction of latex from leaves and fruit
[Morton, 1987]). After tapping, the tree needs from 3 to 8 years to heal, at which point it can be tapped again. As
many as 5 sets of tappings have been observed on some trees, indicating that a tree may be tappable for 15 to 40
years.
Within 24 hours of tapping, the latex drains and collects in a cloth bag (often coated with natural rubber from
Castilla elastica) at the base of the tree. Chicleros store daily yields in large cloth bags until the end of the work
week, at which point the camp begins the chicle cooking process. In order to reduce the total moisture content of
the latex to about 30%, the chicle is cooked in a large (about 30 gallons) cauldron over a wood fire for about three
hours and is stirred constantly. When the desired moisture content is reached (determined by observing the clarity
of the bubbles rising to the surface during boiling), the pot is removed from the fire to cool. When cool enough to
handle, a chiclero will soap his hands and set up a working surface such as a spread of leaves (usually Sabal
morrisiana) or a plastic tarp, and produce a four-sided wooden box to shape the chicle into a block or "marqueta".
He then reaches into the pot and pulls out a sizable wad of the hot latex and kneeds it into the box, repeating the
process until the box is suitably full (about 12 kg.).
When a block has been suitably formed, the chiclero presses into the hot surface a small block of wood with his
initials carved in it, thus identifying the marqueta as of his making. The camp supervisor applies his initials and
the chicle contractor's as well. This system of marking each block not only defines ownership, but also serves as
a chain of responsibility, should the block be found unacceptable for one reason or another. Marquetas are
stacked in a cool warehouse until a contract is filled and the chicle is ready for export.
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In the past, the quality of chicle delivered to the buyer and the quantity of chicle available from the forest have
been issues of primary concern in the industry. The advent of synthetics has meant that the price of raw chicle is
not only compared seasonally to other chicle on the market, but also to the going rate of synthetic gum bases.
Whether sustainability wi1l also become an issue of concern in the industry is yet to be determined.
One of the most troublesome problems Wrigley's and other gum companies encountered at the peak of production
(before switching to synthetics) was that the chicle received in the U.S. was frequently contaminated with latex
from other species of trees (at least one of them was the toxic Metopium browneii). Chicleros would even put
rocks in the center of a block of chicle in order to increase the weight (Karling, 1942b). Different latexes have
different chemical properties and thus, impurities caused irregularities in the processing.
Today, impurities are no longer a problem, for two reasons. First, the current demand for chicle is far less than it
was when large scale tapping was practiced, so it is not difficult to find the contracted amount of "first class"
chicle (M zapata). Second, there are only a few buyers of natural chicle and they pay a high price for the
material; consequently, middle-men have had to guarantee that no impurities will be encountered (if they are, the
entire contract will be nullified). At present, all chicle comes from one abundant forest species, the "first class
chicle" tree, Manilkara zapata. If demand increases to World War II levels, however, contractors may have to
work in areas where first class chicle is less abundant. When this happens, the probability that impurities are
encountered will increase. In addition, other behaviors that resulted from high demands for chicle may also
resurface, particularly over-tapping. This results when trees are retapped before the tree has had adequate time to
heal from the previous tap, or when small trees are tapped, or when trees are over-zealously tapped (girdled), and
killed (Karling, I942b).
There are numerous sources that describe the history of chicle extraction, the value of the export and the annual
amounts extracted, dating back to the early 1900s (e.g., Schwartz, 1990). The greatest historical peak occurred in
the mid-1940s when a combined total of approximately 10,000 tons were exported from the three country region.
With the introduction of synthetics, chicle production has steadily declined to the point where less than 2,000 tons
have been harvested annually over the last ten years. Primary buyers have been the Japanese, and until the
1998/99 season, these purchases have kept the industry alive. Following the severe downswing in the Japanese
economy during the last two years, purchases for chicle last year all but disappeared. In fact, both Guatemalan
and Mexican chicle warehouses were left with over one hundred tons each of unsold chicle. There are currently
no indications of a rekindling of the Japanese market for chicle, thus leaving producers in serious doubt about the
future of their industry. Additionally, the domestic use of chicle for chewing gum remains unreliable.
Over the last two years a growing interest in tlnatural chewing gum tl from potential buyers of chicle has sparked
enthusiasm for a rebirth of the chicle industry among producers. The enthusiasm derives from the fact that the
market is depressed, higher prices are envisioned, and the notion of sustainable production is generally attractive
to producers. What is commonly neglected by producers in considering the potential of this new outlet for their
chicle is the micro-scale of the marketplace, the necessity to grow the market slowly, and the extra work involved
in producing chicle on a "sustainable" basis.

Management ofthe chicle resource
Historically, the chicle resource has never been managed. Rather, the current population of chicle trees in the
forests of the Peten and Yucatan are a result of the interaction between once native forests and the past and
ongoing human activity in the region. Today's chicle resource has been shaped by silvicultural and agricultural
practices ofthe Maya, the disappearance of the Maya, the industry of timber extraction, the chicle extraction
industry, and the ebb and flow of market demand for chicle. If the chicle population has been in a state of
transition for the last several thousand years, what then should the goal of a management plan be? It is helpful in
answering this question to understand that this species is not in a state of pristine native existence, but has been
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manipulated by humans to such a degree that its "natural" level of importance in the forest is not now known.
This knowledge should come as somewhat of a relief to potential managers, allowing them to determine goals
based on the needs of the system as a whole, including the humans that depend on the resource and the economic
system they must live within.
Recently, chicleros have begun to organize (SPFEQR, 1993), and already a substantial database on chicle
productivity, tree size-class distribution, tree growth rates, and chiclero performance/documentation has been
established by the Plan Piloto Chiclero group in Quintana Roo, Mexico. This first attempt at developing
standards for chicle monitoring is to be lauded, but much more needs to be done. Any management plan for
chicle must approach the task as holistically as possible, including in particular, consideration of the fact that
without a market, there will be no point to management at all. Furthermore, any management strategy must
include a significant buffer contingent that will protect the chicle resource from over harvest or extremes in
weather or other factors producing severe negative impacts on the chicle resource.
A basic chicle management plan should seek to determine and/or monitor the following:
• Yield of individual trees and the resource as a whole
• Growth rates of chicle trees
• Mortality rates of chicle trees
• Analysis of cause of death for tapped and untapped chicle trees
• Chicle pollination ecology
• Definition of chicle seasonality in terms of both meteorological and biological data
• Fruit and seed production, predation and survival
• Seedling survival, growth rates, and recruitment
• Size class distribution of chicle population
• Wildlife density/abundance
Socia-economic aspects ofchicle management that require examination include:
• Social costs of chicle harvesting, including a cost-benefit analysis
• Comparison of harvesting/management under different land tenure scenarios (Mexico vs. Guatemala vs.
Belize)
• Influence of the different marketing strategies (open market production vs. managed production)
• Marketing issues, e.g., what will make a more saleable chicle?
• Safety and hygiene in chicle camps, education and social security for chicleros and their families
• Economic analysis of chicle harvesting in order to establish market price minimums each year (there is
currently no logical system)
Specific management practices should include:
• Mapping of the chicle resource, including trees, trails, water sources, etc.
• Placement of permanent tags on chicle trees
• Data on tree yield, DBH, estimated number of previous taps, weather conditions, time of day, chiclero,
amount of time for tapping
• Training of chicleros and other community members in data collection and analysis
• Collection of data by chicleros and/or other members of the community
• Establishment of appropriate number of permanent chicle research areas for work on seedling establishment,
pollination ecology, etc.
• Provision of access by all members of the community to all aspects of research and management ofthe chicle
resource.
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Chicle certification
Chicle extraction has taken place in Mexico, Belize, and Guatemala at varying levels for well over 100 years. The
fact that the industry is still functional suggests that extraction may have been conducted in a sustainable fashion.
However, anecdotal evidence of overharvesting in the past, more intense pressure on contemporary forests for
conversion, and a renewed enthusiasm to take part in the business of "natural gum" could again lead to
overharvesting. Adding value to a natural resource has generally positive effects. However, adding value on the
production side, without adequate controls, could lead to overharvesting.
Ofthe many resources and extraction scenarios currently being evaluated for certification (e.g., timber, rattan,
tagua, brazil nuts, hearts of palm, various types of tropical foliage, fibers, fruits, and seeds), chicle certification
offers perhaps the most compelling opportunity to fundamentally reshape an industry.
The strength of this conclusion rests on several observations. 1) Chicle is a dominant species of tree in the forests
of the Yucatan and Peten basin, and has shown a remarkable biological resilience in response to human
manipulation. 2) The chicle industry is firmly rooted in the region's culture and traditions. 3) The chicle market
is currently completely flat, with no pending orders for the purchase of large amounts of chicle. 4) There is a
trend developing for "natural chewing gum".
However, there are some very serious risks. Most of these risks are related to the fact that much is riding on the
rebuilding or saving of the chicle industry in the face ofa collapsed market. The opportunity exists to use
certification to rebuild the chicle industry in a manner that not only protects the resource itself, but also the forests
that produce chicle and the chicleros who depend on the revenues from it. Additionally, certification could be the
vehicle that will bring to producers new forms of employment in the chicle industry, and greater control of the
resource they depend on. Certification could also be effectively used to educate customers about higher levels of
quality in chicle products. All ofthese elements are critical if a market for "natural chewing gum" is to be given
fertile ground in which to grow.
Already evident in this new market are products that offer a "green-washed" version of what producers and astute
customers hope to create. Two products that recently arrived on the market make false claims that work directly
against the efforts of certification. One claims to be "certified sustainably managed", and that "tapping chicle
gum from rainforest trees is non-detrimental to the life of the tree or to the environment". Even though the first
claim is flatly untrue, the customer has no way of knowing this. The second claim is unfounded and misleading.
Tapping chicle trees in an unmonitored fashion can kill the trees. And there are many environmental issues that
can be raised for discussion about tapping practices. As if these comments were not misleading enough on a
single pack of chewing gum, the authors also write: "6000 chiclero families farming 80 million chicle trees in the
rainforest". This comment serves only to misinform customers about how chicle is produced, as chicle is not
farmed at all, but rather requires intact natural forest to produce adequate latex flow. The second new "natural
chewing gum" indicates that it is "all natural gum", while the fact is that it is made from only partially natural
gum base. The other portion of the base is a synthetic material, no different than commercial chewing gums.
These products are mentioned as examples of the types of obstacles that will need to be overcome if certification
is to be successful. Certifying chicle is only part of the battle; the marketplace must also be created that will
understand the difference between certified and uncertified "natural chewing gum". This point cannot be over
emphasized. Should the marketplace not be adequately monitored and non-certified "natural chewing gum"
products end up being promoted to customers without a resounding and thorough response from the certification
industry, the effects of certification will only serve to put certified producers at a strong disadvantage in the
market. The short term effect of this scenario would hurt producers of certified chicle. The long term effect
would be to confuse the consumer, and that would have the effect of making "natural chewing gum" into another
rainforest fad, a result which could potentially destroy the industry. If, on the other hand, a strong effort is made
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early on to identify "good natural chewing gum" as being gum produced from certified sources, customers will
learn what to expect and what to demand from all "natural chewing gums".
Certification of chicle involves two important elements: chain of custody and the management and monitoring of
forests. Once these two practices are employed in the chicle industry, a host of other benefits follow. The
application of the concept of chain of custody allows not only the realization by producers that they control their
resource, but that they also are linked to the end of that chain - the market. This is a new role for producers of
chicle. Throughout the region, producers have traditionally been kept in the dark about all aspects of the final use
of the product they create. Not only does this new role create numerous opportunities for producers, but it also
allows them to prepare for market fluctuations before it is too late. While the benefits of employing effective
forest management have been discussed at length and are well known in certain areas, effective certification of
chicle could bring the theory of certification to a whole new audience, at a whole new scale.
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