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Antilles has been registered for Cuba (González-Géigel 2003). 

In Puerto Rico, three Zamia species have been 
recognized (Acevedo and Strong 2005; Axelrod 2011; 
Meerow et al. 2012). Zamia erosa Cook and Collins 
Zamiaceae is widely distributed across the northern 
limestone region, where its abundance ranges from 
rare to locally dominant. The other two species (Z. 
pumila and Z. portoricensis Urb Zamiaccae) are distribut-
ed along interrupted, metamorphosed limestone 
(marble), and serpentine areas of south-central and 
southwestern Puerto Rico. They are geographically 
separated from Z. erosa by the metamorphic volcanic 
rock of the Cordillera Central (Figure 1). 

During the last 8 years, archaeological findings in 
Puerto Rico (including Vieques island), Dominican 
Republic, Cuba, Saba, Trinidad and Aruba have 
consistently revealed the importance of Zamia for the 
pre-Columbian inhabitants of these islands 
(Mickleburgh and Pagán-Jiménez 2012; Pagán-
Jiménez 2007, 2009, 2011, 2013). Microbotanical 
residues, such as starch grains from subterranean 

Introduction 
Zamia L. Zamiaceae is the cycad genus with the 
widest distribution in the Neotropics. Its species are 
found from Florida to Bolivia (Norstog and Nicholls 
1997). In the Antilles, it is represented by the Zamia 
pumila complex, a distinct, and monophyletic group 
(Caputo et al. 2004; Norstog and Nicholls 1997), with 
an undetermined number of species, ranging from 1 
to 9 depending on the preferred taxonomic approach 
(e.g., Eckenwalder 1980; González-Géigel 2003; 
Meerow et al. 2007; Meerow et al. 2012; Stevenson 
1987). 

At present, populations of this species complex 
are known in Cuba, Hispaniola (Haiti and the 
Dominican Republic), Jamaica, Puerto Rico, the 
Bahamas, and the Cayman Islands, but there is no 
record of its native distribution throughout the Lesser 
Antilles (Stevenson et al. 2003). Although the genus is 
commonly associated with volcanic and limestone 
formations in the tropical American continent 
(Whitelock 2002), the only known and clear occur-
rence of the genus in volcanic formations across the 
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stems of Zamia, have been identified in a diverse array 
of food processing/cooking tools and in human 
dental calculus chronologically placed between c. 5000 
to 450 BP. The use of the subterranean stems of 
Zamia as a starchy food source has also been docu-
mented for colonial times in islands such as Puerto 
Rico, Hispaniola and Cuba, where some detailed 
descriptions were offered mainly on its exploitation 
and processing for making foodstuffs (Abbad y 
Lasierra 2002; Las Casas 1909; Pagán-Jiménez 2007). 
Within this context it is difficult to explain archaeo-
logical remains of Zamia discovered outside the 
current distribution range of the genus on the 
Caribbean Islands and, above all, the presence of 
populations of this species complex growing on soils 
that do not have limestone/serpentine substrates. 

The recovery of pre-Columbian Zamia remains in 
archaeological excavations from the east coast of 
Puerto Rico (Ceiba and Humacao municipalities), 
Vieques, the Lesser Antilles (e.g., Saba and Guade-
loupe), Trinidad, and Aruba is intriguing. Therefore, it 

seems that the past distribution of species of Zamia on 
these islands is poorly understood. The findings 
reported here suggest that, in the past, this genus 
could have been much more widely distributed and 
may have reached other islands and exploited a wider 
array of soils.  

Methods 

Documentary search 
Toponymy is a type of linguistic inquiry used for 
studying and classifying the names of places in which 
any topographical, natural (floristic, faunal), or 
functional feature of the locality is used for assigning a 
particular name to a determined point in the geogra-
phy. Initial results from the search of the Puerto Rico 
Amerindian word for Zamia (i.e., marunguey) in 19th and 
20th Century maps of the island, documents and 
satellite images (Córdova1831; Erhard 1861, Google 
Earth 2012) have revealed its use for naming: (1) a 
secondary road between the southern municipalities 
of Ponce and Peñuelas (Camino los Marungueyes); (2) 

Figure 1.  Potential distribution of the three wild Zamia species known for Puerto Rico according to herbarium collections, 
published literature, personal field surveys, and geologic substrates traditionally associated with them. Orange dot (or oval) 
is the general location of the populations in this report. 
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a lagoon, a coastal point, and a creek in the eastern 
municipalities of Fajardo and Vieques island (Laguna 
Marungueyes, Punta Marunguey, Quebrada 
Marungueyes, respectively); and (3) another coastal 
point in the northern municipality of Arecibo (Punta 
de Marunguey). The locality in Arecibo is the only one 
situated on a limestone substrate, whereas the other 
sites are clearly found on various volcanic substrates 
where Zamia species have never been recorded or 
reported. This communication is focused in one of 
the areas found during the toponymic search: Camino 
los Marungueyes. 
 
Field survey 
Based on the geographical information, we conducted 
field studies to confirm if populations of Zamia occur 
at two different volcanic substrates in the periphery of 
Camino los Marungueyes (Figure 1, orange dot). We 
explored the vicinity of Camino Los Marungueyes, 
which is mostly a semi-deciduous secondary forest 
between Tallaboa Alta/Rucio and Quebrada Limón in 
the municipalities of Peñuelas and Ponce. We also 
interviewed local senior residents of the area who had 
general knowledge of the species and its uses, and 
obtained directions to locate two groups of plants. 

Results 

Three preliminary and localized field surveys have 
confirmed that small groups of Z. pumila grow wild 
near the vicinity of Camino Los Marungueyes (Figure 

2). Intra-population data for the three Z. pumila 
groups described below (P-1 to P-3) are based on 
general observations obtained by a limited walkover in 
the area of interest. Two of the three groups found (P-1 
and P-3) were located by using information provided 
by local senior residents of the area who have general 
knowledge of the species and of its past use as a 
foodstuff. P-2 was found during a general inspection 
of roadsides near Camino los Marungueyes. 

The sites where plants of Zamia were found have 
mostly a volcanic substrate that belongs to the Yauco 
and Lago Grazas formations. The sites also have soils 
derived from augite andesite porphyry, augite-
hornblende porphyry and dacite (Krushensky 1998). It 
is worth mentioning that the Juana Díaz limestone 
formation is located 1.3 Km farther south from these 
sites. The topography of the sites is highly irregular, 
comprising ridge tops surrounded by steep to moder-
ate slopes. Soil types in the general area consist of well 
drained clay, silty clay and gravelly clay loam. Weath-
ered and unweathered bedrock can be present at a 
depth of 10 to 36 inches (Web Soil Survey 2012). 

One of the Z. pumila groups (P-1) lies on a c. 45° 
slope in a secondary forest within the Yauco for-
mation at an elevation of ca. 164 masl. This formation 
consists of siltstone, claystone, sandstone, limestone, 
and conglomerate (Krushensky 1998) and the soil 
surface in this specific location is a yellowish brown 
gravelly clay loam similar to the one described as 

Figure 2.  Habitat of Zamia pumila L. in P-2 (left) and P-3 (right). 
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Caguabo gravelly clay loam (Web Soil Survey 2012). 
The other 2 groups (P-2 and P-3) grow on 30-70° 
slopes in secondary forests near the vicinity of 
Camino los Marungueyes at an elevation between 180 
to 220 masl (Figure 2). Both groups are located very 
close to two different ephemeral creeks and are 
approximately 1.2 Km to the north of P-1. These 2 
groups grow on the volcanic augite andesite porphyry 
substrate, which basically consists of dark gray 
groundmass together with minor phenocrysts and 
microchrystals (Kaye 1959). The topsoil in the areas 
of P-2 and P-3 is silty clay with some minor variations 
in color, ranging from dark grayish to yellowish brown 
as described for the Mucara silty clay (Web Soil 
Survey 2012). As noted above, the forests the 3 
groups inhabit are similar. They are composed of 
mixtures of exotic and native plants such as mango 
(Mangifera indica L. Anacardiaceae), corozo palms 
(Acrocomia media O.F. Cook Arecaceae) and other 
woody species in which Zamia individuals grow in the 
understory.  

Preliminary data from P-1 reveals that at least 10 
individuals are distributed in two small clusters of four 
and 6 plants each, separated by c. 15 m. Both, male 
(n=4) and female (n=5) plants are present in these 

clusters and sometimes male and female plants are 
distributed in pairs. Other mature plants were 
detected to the east of the visited area although they 
are distributed at higher points in the slope on private 
property and are generally separated by 10-20 m each.  

Observations made for P-2 indicate that there are 
5 to 6 individuals from both sexes. At least 3 of them 
of undetermined sex are clustered while the other 2 or 
3 are separated from each other by 5 to 10 m. One 
isolated individual of undetermined sex was found at 
the edge of a municipal road 40 m. to the southeast of 
the main cluster. Males and females are not located 
close to each other. Nonetheless, a small cluster of 
young individuals was located below on the slope at 
no more than 3 m from one of the female plants.  

General data acquired for P-3 establish a heavily 
scattered distribution pattern for Zamia individuals of 
both sexes. Two clusters comprise this group of 
Zamia. One of them is composed of only 2 individuals 
(at least 1 is a mature male plant) separated by c. 35 
m. The other cluster, located at more than 100 m to 
the north, consists of 4 individuals (at least 1 female 
and 1 male plant) separated from each other by 
approximately 25 to 65 m.  

Figure 3. New and perished female (left) and male (right) cones as commonly seen in all the surveyed groups. 
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Although most of the plants were adults in all the 
surveyed groups (Figure 3), we did not find definitive 
evidence of recent sexual reproduction. The presence 
of decayed female cones with non-fecundated ovules 
suggests a lack of pollination during the previous 
reproductive season. Moreover the absence of 
seedlings around female plants implies that no 
recruitment has occurred in the recent past. Issues 
such as spatial separation of individuals of different 
sex, the local extinction of the pollinator, and poor 
recruitment may prevent successful sexual reproduc-
tion. This topic requires further investigation. 

Final remarks 
Our findings and general observations have shown 
the occurrence of various wild Z. pumila groups (or 
populations) in the vicinity of Camino los 
Marungueyes, a former volcanic area of south-central 
Puerto Rico. These groups are composed mainly of 
mature and old individuals who apparently are not 
reproducing sexually.  Preliminary data obtained 
through informal interviews with older residents near 
the areas of these findings suggest that past agricul-
tural activities were the main source of impact on this 
species, thus heavily affecting the population struc-
ture and its reproductive system. These new findings 
of Z. pumila probably reveal one of the last redoubts 
for this species growing wild in a volcanic area of 
Puerto Rico.  

Our data have implications for paleoethnobotani-
cal and archaeological research because they support 
previous archaeobotanical records of Zamia for pre-
Columbian sites outside the current range of the 
species in Puerto Rico and other Antillean islands 
(Mickleburgh and Pagán-Jiménez 2012; Pagán-
Jiménez 2007, 2013). This suggests that Zamia could 
have been naturally distributed in “unexpected” areas 
beyond its present distribution range in Puerto Rico, 
thus making this plant potentially available for human 
use and consumption in the past.  However, it is 
important to stress that pre-Columbian human 
impact on Zamia has not been properly evaluated in 
the Antilles; thus, an alternative hypothesis that pre-
Columbian indigenous people might have served as 
dispersal agents for the species into new habitats 
cannot be ruled out (Mickleburgh and Pagán-Jiménez 
2012).  Knowing that Zamia has played an important 
role for the pre-Columbian human subsistence 
strategies in the Antilles (see Pagán-Jiménez 2013; 
Veloz Maggiolo 1992), it is important to obtain a 
more complete data set in order to understand the 

past and present status of this genus in Puerto Rico 
and the rest of the Antilles. Based on archaeological, 
paleoethnobotanical, and ethnohistoric information, 
Zamia sp. appears to be one of the few wild species in 
the Greater Antilles that was widely used by indige-
nous people, mainly as a food source. This same 
information also reveals that this species could have 
been one of the key staples for different pre- and post
-Columbian periods and peoples of the region, so it is 
likely that the original inhabitants of the islands had 
well established management strategies, which directly 
involved Zamia for at least 5000 years in Puerto Rico 
and other Antillean islands (Pagán-Jiménez 2013).  

Historical ecology brings an ideal framework for 
understanding long term human-plant interaction 
processes (sensu Balée 2006; Erickson 2008) that 
could help us gain refined information on the role pre
-Columbian populations played in many aspects of 
Zamia biology and biogeography through time. 
Historical ecology derives from the understanding 
that rather than “adapt to” or be “limited by” the 
environment, humans created, transformed, and 
managed cultural or anthropogenic (human-made) 
landscapes that suited their purposes (Erickson 2008; 
see also Lansing and Cox 2011; Smith 2011). Wild 
plants such as Zamia sp., together with human agents 
through time, could be easily placed within this 
scenario in the Antilles considering our findings. We 
do not know to what extent the current status of 
Zamia, including its known and current distribution 
pattern, is the result of natural or cultural forces. We 
believe the only plausible way for acquiring specific 
knowledge on both sides of the problem is through 
the formulation of concerted and well-balanced 
research incorporating both the social and natural 
sciences. We think this brief research communication 
is a good example of how important the integration of 
various disciplines is for expanding our knowledge 
about our natural and human world. 
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